
FOIA Number: 2012-0769-F 

FOIA 
MARKER 

This is not a textual record. This is used as an 
administrative marker by the William J. Clinton 

Presidential Library Staff. 

Collection/Record Group: 

Subgroup/Office of Origin: 

Series/Staff IVIember: 

Subseries: 

Clinton Presidential Records 

Council on Environmental Quality 

Kathleen (Katie) McGinty 

OA/ID Nuniber: 

FolderlD: 

2616 

Folder Title: 
United Nations Climate Change Framework Session 5 [2] 

Stack: 

S 
Row: 

61 
Section: 

5 
Shelf: 

7 
Position: 



L i s t of Participants 



INTERGOVERKMENTAL NEGOTIATING COMMITTEE FOR 
A FRAMEWORK CONVENTION ON CLIMATE CHANGE 27 February 1992 
Fifth Session 
New YorX, 18-28 February 1992 ENGLISH/FRENCH/SPANISH 

PROVISIONAL LIST OF PARTICIPANTS 

A/AC.237/MISC.19/Rev.1 

92-09101 



- 2 -
T 

REPRESENTATIVES 

ALGERIA 

S.E. M. Messaoud AIT CHAALAL 
Ambassadeur 
Representant permanent auprfis des Nations Unies, New York 

M. Rabah HAOID 
Ministre plfenipotentiaire, 
Representant permanent adjoint 

M. Ahmed DJOGHLAF 
Sous-Directeur des Etudes Economiques 
Ministfere des Affaires EtrangSres 

M. Mourad AHMIA 
Troisidme Secretaire 
Mission permanente aup6s des Nations Unies, New York 

ANTIGUA AND BARBUDA 

H.E. Mr. Lionel A. HURST 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Dr. John W. ASHE 
Counsellor 
Permanent Mission to the United Nations, New York 

Mr. Patrick JEREMIAH 
Chief Meteorological Officer 

ARGENTINA 

Dr. Jorge VAZQUEZ 
Embajador Extraordinario and Plenipotenciario 
Representante Permanente ante las Naciones Unidas, Nueva York 

Sr. Rail ESTRADA OYUELA 
Ministro Plenipotenciario 
Direcci6n de Organismos Internacionales 
Ministerio de Relaciones Exteriores y Culto 

Sra. Ana Maria MOGLIA 
Secretario de Embajada 
Minis t e r i o de Relaciones Exteriores y Culto 



- 3 -

ARGENTINA (continued) 

Sr. Ernesto MARTINEZ GONDRA 
Consejero 
Mislon Permanente ante las Naciones Unidas, Nueva York 

Sr. Oscar AVALLE 
Secretario 
Mislon Permanente ante las Naciones Unidas, Nueva York 

AUSTRALIA 

Ms. Penelope WENSLEY 
Principal Adviser 
International Organizations and Legal Division 
Department of Foreign A f f a i r s and Trade 

Mr. Ian CARRUTHERS 
Assistant Secretary, Climate Change Branch 
Department of the Arts, Sport, the Environment, 
Tourism and T e r r i t o r i e s 

Dr. John TILLEY 
Assistant Secretary, Energy and Research Policy Branch 
Department of Primary Industries and Energy 

Mr. Kym FULLGRABE 
Assistant Secretary, Environment Branch 
Department of Industry, Technology and Commerce 

Nr. Peter BIGGS 
Director, Environment Section 
Department of Treasury 

Mr. William KININMONTH 
Superintendent, National Climate Centre 
Bureau of Meteorology 

Mr. Jonathan BROWN 
Deputy Legal Adviser 
Department of Foreign A f f a i r s and Trade 

Nr. Brian BABINGTON 
Counsellor 
Permanent Nission t o the United Nations, New York 

Dr. Peter HOWARTH 
Environment and Antarctic Branch 
Department of Foreign A f f a i r s and Trade 

Ns. Meredith HELLICAR 
Adviser 
Australian Business and Industry 



- 4 -

AUSTRALIA (continued) 

Mr. William HARE 
Adviser, Environment and Conservation 

Dr. Michael LUMB 
Adviser 
Australian State and T e r r i t o r y Governments 

AUSTRIA 

H.E. Prof. Wlnfried LANG 
Ambassador 
Permanent Representative t o the United Nations Office at Geneva 

Mr. Heinz SCHREIBER 
Director-General 

Federal Ministry for Environment, Youth and Family A f f a i r s 

Mr. Renate CHRIST 
Federal Ministry for Environment, Youth and Family A f f a i r s 
Mr. Meinrad HANDSTANGER 
Federal Chancellery 

Nr. Hugo Maria SCHALLY 
Permanent Mission t o the United Nations Office at Geneva 

BAHAMAS 

H.E. Mr. James. B. MOULTRIE 
Head of Delegation 
Ambassador Enxtraordinary and Plenipotentiary 
Permanent Representative t o the United Nations, New York 

Ms. Sandra CAREY 
Second Secretary 
Permanent Mission t o the United Nations, New York 

-Mr. Michael STUBBS 
Adviser 
Permanent Mission to the United Nations, New York 

BANGLADESH 

Dr. TAUFIQ A l l 
Nlnlster 
Embassy of Bangladesh, Washington D.C. 



- 5 -

BARBADOS 

H.E. Nr. E. Besley NAYCOCK 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Nr. David BULBULIA 
First Secretary 
Permanent Nission to the United Nations, New York 

Ns. Vernese INNISS 
Education Officer 

Ninistry of Labour, Consumer Affairs and the Environment 

BELARUS 
H.E. Nr. Guennadl N.BURAVKIN 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 
Mr. Georgy A. YEGOROV 
First Secretary 
Permanent Mission to the United Nations, New York 

Nr. Nlkhall N. KHVOSTOV 
First Secretary 
Pemanent Nission to the United Nations, New York 

BELGIUM 

H.E. N. Paul NOTERDAENE 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

N. Frans van DAELE 

Deputy Permanent Representative to the United Nations, New York 

Mr. HUYLEBROECK 
Deputy Chief of Cabinet of the State Secretary for Environment 
M. Chrlstlaan TANGHE 
Counsellor 
Permanent Mission to the United Nations, New York 
Nr. Marc GEDOPT 
First Secretary 
Permanent Nission to the United Nations at Geneva 



- 6 -

BELIZE 

Mr. Carlos FULLER 
Chief Meteorologist, National Meteorological Service 

BENIN 

H.E. Mr. Ren6 Valfiry MONGBE 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative t o the United Nations, New York 

H.E. Mr. Aylt6 J.C. KPAKPO 
Ambassador 
Deputy Permanent Representative t o the United Nations, New York 

Mr. Georges WHANNOU 
Minister Counsellor 
Permanent Mission to the United Nations, New York 

Mr. Rogatien BIAOU 
F i r s t Counsellor 

Permanent Mission to the United Nations, New York 

Mr. Epiphane D. AHLONSOU 
Chief, Division of Climatology i n ASECNA-BENIN, Cotonou 
Mr. Christian MISSINHOUN 
F i r s t Secretary 
Permanent Nission to the United Nations, New York 

Mr. Bienvenu ACCROMBESSI 
Third Secretary 
Permanent Mission to the United Nations, New York 

Mr. Gagnon EKE 
Attachfe 
Permanent Mission to the United Nations, New York 

Nr. Pascal SOSSOU 
Attach^ 
Permanent Nission to the United Nations, New York 

BHUTAN 

Mr. Sherub DORJI 
Joint Director 
Department of Post, Telegraph and Wireless 
N i n i s t r y of Communications 



- 7 -

BOLIVIA 

Sr. Eduardo ALAIZA de ACHA 
Nin i s t r o Consejero 
Embajada ante las Comunldades Europeas en Bruselasy e l Reino de 
Belgica 

BOTSWANA 

H.E. Nr. Legwaila Joseph LEGWAILA 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative t o the United Nations, New York 

Nrs. P.E. LEGWAILA 
Counsellor 

Ns. G.K. RANOTHWA 
Director of Meteorological Services 

Mr. Samuel O. OUTLULE 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 

Ns. E.B. NODISANE 
F i r s t Secretary 
Permanent Nission to the United Nations, New York 

Ms. Mmamosadinyana P.J. NOLEFE 
Second Secretary 
Permanent Mission to the United Nations, New York 

BRAZIL 

Mr. Luiz F i l i p e de MACEDO SOARES 
Nlnlster 
Head of the Division for the Environment 
Ministry of External Relations 

Mr. Pedro Motta PINTO COELHO 
Counsellor 
Permanent Mission to the United Nations Office at Geneva 

Nr. Everton Vieira VARGAS 
Counsellor 
Permanent Nission t o the United Nations, New York 

Nr. Hadil DA ROCHA VIANNA 
F i r s t Secretary 
Division for the Environment 
N i n i s t r y of External Relations 



- 8 -

BRAZIL (continued) 

Dr. Luiz Gylvan NEIRA FILHO 
Secretariat of Science and Technology 

BRUNEI DARUSSALAM 

Mrs. Pg Hjh MASRAINAH Pg Hj Ahmad 
Charge d'Affaires/Counsellor 
Permanent Nission to the United Nations, New York 

Nr. YAHYA Bin I d r i s 
Second Secretary 
Permanent Mission to the United Nations, New York 

BULGARIA 

Mr. Ivan SOTIROV 
Minister Plenipotentiary 
Deputy Permanent Representative to the United Nations, New York 

Mr. Emil VALEV 
Second Secretary 
Permanent Mission to the United Nations, New York 

BURKINA FASO 

M. Mamadou HONADIA 
Chef du Service d'Etudes et de Coordination 
Direction de la Prevention contre la Pollution et des nuisances 
Ministfere de 1'Environnement et du Tourisme 

BURUNDI 

M. Gerard NGENDABANKA 
Dlrecteur de Cabinet 
au Ninistfere de 1•Amenagement, du Tourisme 
et de 1'Environnement 

CAMBODIA 

Mr. Chan Tong YVES 
Agronomist, Ministry of Agriculture 

CAMEROON 

Mr. TimothSe ONANA FOUDA 
Deputy Director of Meteorology 
Ministry of Public Work and Transport 



- 9 -

CANADA 

Nr. Barry MAWHINNEY 
Legal Adviser 
Department of External Affairs and International Trade 

Nrs. Elizabeth DOWDESWELL 
Assistant Deputy Nlnlster 
Atmospheric Environment Service 
Environment Canada 

Ns. Susan KIRBY 
Senior Director, Climate Change Task Force 
Department of Energy, Nines and Resources 

Nr. Brian HERMAN 
Deputy Director, Environment Division 
Department of External affairs and International Trade 

Mr. Douglas J. RUSSEL 
Director, Climate Change Convention Negotiations Office 
Atmospheric Environment Service 
Environment Canada 

Mr. Richard J. KINLEY 
Deputy Director 
Climate Change Convention Negotiations Office 
Atmospheric Environment Service 
Environment Canada 

Mr. Howard MANN 
Counsel 
Constitutional and International Law Section 
Department of Justice 

N. Yves GUERARD 
representant 
Union quebecolse pour la conservation de la nature 

Mr. Doug BRUCHET 
Vice-President 

Canadian Petroleum Association 

Nr. Hans KONOW 
Vice-President, Public Affairs 
Canadian Electrical Association 
Nr. Bunli YANG 
Nanager 
Ele c t r i c i t y and Special Projects 
Ninistry of Energy 
Province of Ontario 



- 10 -

CANADA (continued) 

Nr John SLOAN 

Nr. Sid ENBREE 

Nr. H. HENGEVALD 

Nr. Jerry BEAUSOLEIL 

Nr. T. BOYLE 

Nr. Joe DAUVERGNE 

Nr. Andras VAMOS-GOLDMAN 

Nr. Bob HAGE 

CAPE VERDE 

Nr. Jose Eduardo BARBOSA 
Counsellor 
Permanent Nission to the United Nations, New York 

Nr. Jorge Custodio SANTOS 
F i r s t Secretary 
Permanent Nission to the United Nations, New York 

Nr. Carlos PEREIRA 
Second Secretary 
Permanent Nission t o the United Nations, New York 

CENTRAL AFRICAN REPUBLIC 

N. Joseph NBOLIDI 
Ingenieur 
Secretariat d'Etat Si l a Recherche Scientlfique et Technique 
BANGUI-NPOKO Airport (ASECNA) 

CHAD 

Nr. Brahim ISSA 
Conseiller au Ninistdre des Affaires EtrangSres 

CHILE 

S.E. Sr. James HOLGER 
Embajador 
Representante Permanente Alterno ante las Naciones Unidas, 
Nueva York 

• 



- 11 -

CHILE (continued) 

Sr. Jos6 Nanuel OVALLE 
Ninistro Consejero 
Subdirector de Polltica Especial del Ninisterio 
de Relaciones Exteriores 

sr. Cristian NAQUIEIRA 
Consejero 
Nislon Permanente ante las Naciones Unidas, Nueva York 

Sr. Miguel Angel GONZALEZ 
Segundo Secretario 
Nision Permanente ante las Naciones Unidas, Nueva York 

CHINA 

Nr. TANG Chengyuan 
Deputy Director 
Department of Treaty and Law 
Ninistry of Foreign Affairs 

Nr. LUO Jubln 
Deputy Administrator 
State Neteorological Administration 

Nr. XIE Shaoxiong 
Director 
Department of Foreign Affairs 
Ninistry of Energy 

Nr. ZHONG Shukong 
Minister Counsellor 
International Department 
Ministry of Foreign Affairs 

Ns. DU Bilan 
Deputy Director 
Institute for Strategic Studies on Narine Affairs 
State Oceanic Administration 

Mr. LIU Daqun 
Division Chief, Treaty and Law Department 
Ninistry of Foreign Affairs 

Nr. WANG Caifang 
Division Chief 
Department for Foreign Affairs 
State Meteorological Administration 



- 12 -

CHINA (continued) 

Nr. KE Jin l i a n g 
Division Chief, Department f o r Foreign A f f a i r s 
National Environmental Protection Agency 

Mr. SU Wei 
Deputy Division Chief, Treaty and Law Department 
Ministry of Foreign A f f a i r s 

Ns. QIAN Jin g j i n g 
Deputy Division Chief 
Department f o r Social Development 
State Science and Technology Commission 

Nr. SU Ning 
Deputy Division Chief, Foreign A f f a i r s Department 
Nin i s t r y of Forestry 

Nr. WU Hailong 
Second Secretary 
Permanent Mission to the United Nations, New York 

Mr. WANG Xialong 
Attache 
International Department 
Ministry of Foreign A f f a i r s 

Mr. LIANG Tiangeng 
Department f o r Agriculture 
Ministry of Agriculture 

COLOMBIA 

H.E. Dc. Luis Fernando JARAMILLO CORREA 
Embajador Extraordinario y Plenipotenciario 

Representante Permanente ante las Naciones Unidas, Nueva York 

H.E. Dr. German GARCIA-DURAN 
? S 5 ^ ^ ? ° S A I I V ^ ^ ^ ° " Especial y Representante Permanente ante e l 

Doctora Juanlta CASTAfio 
Ninistro Plenipotenciario 

Nue^a^Y^rk"^* Pe^^anente Alterno ante las Naciones Unidas, 

Doctor Jorge HERNAN OCHOA 
Vicepresidente Tecnico de la Empresa Carbones de Colombia S.A. 
Srta. Ana Nercedes BOTERO 
Primer Secretario 
Nislon Permanente ante las Naciones Unidas, Nueva York 



- 13 -

COMOROS 

H.E. M. Amlnl A l l NOUMIN 
Ambassadeur Extraordinaire and Plenlpotentiaire 
Representant Permanent auprfes des Nations Unies, New York 

M. Hassaniel Barwane MHOUSSINI ^ 
Chef du Service de l a Communication et de la s e n s i b i l i s a t i o n 
Direction de I'Environnement 

CONGO 

N. Pierre OYO 
Dlrecteur du Droit et de 1'Education & I'Environnement 
Direction gen6rale de I'Environnement 

COOK ISLANDS 

Ms. J. G. MAKI 

COSTA RICA 

H.E. Sr. Cri s t i a n TATTENBACH 
Ambassador Extraordinary and Plenipotentiary 
to the United Nations, New York 

Sr. Max CAMPOS RUIZ 
Chief, Department of Information 
National Meteorological I n s t i t u t e 

COTE D'lVOIRE 

S.E.M. Jean-Jacques BECHIO 
Ambassadeur Extraordinaire and Plenlpotentiaire 
Representant Pexnnanent auprSs des Nations Unies, New York 

M. K o f f i KOUAKOU James 
ceographe ^ la Direction Centrale de I'Environnement, Abidjan 

M. KONAN Kramo 
Conseiller 
Nission permanente auprfes des Nations Unies, New York 

CUBA 

S.E. Sr. Ricardo ALARCON de QUESADA 
Ambajador Extraordinario y Plenipotenciario 
Representante Permanente ante las Naciones Unidas, Nueva York 



- 14 -

CUBA (continued) 

S.E. Sr. Carlos R. ZAMORA RODRIGUEZ 
Ambajador Extraordinario y Plenipotenciario 
Representante Alterno ante las Naciones Unidas, Nueva York 

Sr. Luis PAZ CASTRO 
Jefe Departamento de Climatologla, Academia de Ciencias 

Sr. Carlos FERNANDEZ DE COSSIO 
Segundo Secretario 
Nislon Permanente ante las Naciones Unidas, Nueva York 

Sr. Pedro Luis PEDROSO 
Ministry of Foreign A f f a i r s 

Sr. Jorge RODRIGUEZ CABRERA 
Third Secretary 
Permanent Mission to the United Nations, New York 

CYPRUS 

Dr. Michael STAVRINOS 
Second Secretary 
Permanent Mission to the United Nations, New York 

CZECHOSLOVAKIA 

H.E. Mr. Eduard KUKAN 
Head of the Delegation 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Mr. Jan PRETEL 
Deputy Head of the Delegation 
Ministry of the Environment of Czech Republic 

Mr. Pavol SEPELAK 
Second Secretary 
Permanent Mission to the United Nations, New York 

DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA 

Mr. LI Tae Gun 
Expert, Ministry of Foreign A f f a i r s , Pyongyang 

Mr. RYOM Jae Song 
Expert of Hydrometeorology, HNS 



- 15 -

DENMARK 

Mr. Torbon Nailand CHRISTENSEN 
Ambassador 

Ministry of Foreign A f f a i r s 

Nr. Ole PLOUGNANN 
Deputy Permanent Undersecretary of State 
N i n i s t r y of the Environment 
Mr. Bo LIDEGAARD 
Head of Section (Environment) 
N i n i s t r y of Foreign A f f a i r s 

Nr. U l r i k TORP, 

Senior Adviser, N i n i s t r y of the Environment 

Ms. Lise BACKER 
Head of Section, Ministry for Energy 
Mr. U l r i c h SORENSEN 
F i r s t Secretary 
Permanent Mission t o the United Nations, New York 

DJIBOUTI 

Mr. Abdourahman Ahmed IBRAHIM 
Second Counsellor 
Permanent Nission to the United Nations, New York 

Mr. A b d i l l a h i IDAN 
Meteorologist Engineer 
Airp o r t of Dj i b o u t i 

EGYPT 

H.E. Dr. Nabil A. ELARABY 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Mrs. Dawlat HASSAN 
Minister Plenipotentiary 
Permanent Mission to the United Nations, New York 

Mr. Wayel Aboul MAGED 
Third Secretary 
Permanent Mission to the United Nations, New York 

Mr. Amr RAMADAN 
Third Secretary 
Permanent Mission to the United Nations, New York 



- 16 -

EGYPT (continued) 

Mr. Adel EL BADRY 

Mr. Fouad El BEDEWI 
Director General 
Technical Bureau 
Egyptian Environment A f f a i r s Agency 

ETHIOPIA 

Mr. Eshetu HABTEMARIAN 
General Manager 
National Meteorological I n s t i t u t e 

F I J I 

H.E. Ratu Manasa K. SENILOLI 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Mr. I s i k i a Rabici SAVUA 
Counsellor 
Permanent Mission t o the United Nations, New York 

Mr. Brijan Brian SINGH 
Counsellor 

Permanent Mission to the United Nations, New York 

Mr. Peni GAVIDI 
Acting Director for Town and Country Planning 
Ministry of Housing and Urban Development 

Mr. Apisalome Koroirara ROKOTUIVUNA 
Second Secretary 
Permanent Mission to the United Nations, New York 

FINLAND 

H.E. Mr. Esko KIURU 
Ambassador 
Ministry for Foreign A f f a i r s 

H.E. Mr. Tauno KAARIA 
Ambassador 

Deputy Permanent Representative to the United Nations,New York 

Mrs. Aira KALELA 
Special Adviser, Ministry of the Environment 



- 17 -

FINLAND (continued) 

Mr. Matti JASKARI 
Counsellor 
Ninistry for Foreign Affairs 

Nr. Jussi NANNINEN 
Chief Counsellor 
Ninistry of Trade and Industry 

Ns. Satu NURNI 

Government Counsellor, Ninistry of the Environment 

Mrs. Aulikki KAUPPILA 
Chief Inspector, Ninistry of Agriculture and Forestry 
Nr. Anttl KULNALA 
Director of Air Quality Department 
Finnish Meteorological Institute 

Mrs. Raisa VALLI 
Chief Inspector 
Ministry of Transport and Communications 

Nr. Markku KANNINEN 
Project Manager, Academy of Finland 

Mrs. Hannele TIKANVAARA 
Counsellor 

Permanent Mission to the United Nations, New York 

Ns. K i r s t i KIVELA 

F i r s t Secretary, Ninistry for Foreign Affairs 

Ns. Birthe IVARS 
F i r s t Secretary, Ninistry for Foreign Affairs 

FRANCE 

N. Jean RIPERT 
President, Comite intergouvernemental 
de negociation d'une convention-cadre sur les changements 
climatlques 
Charge de Nission auprds du Ninistre d'Etat, 
Ninistere des Affaires EtrangSres 

N. Franqiois-Roger CAZALA 
Sous-Directeur de la Cellule Environnement 
Ninistere des Affaires Etrangdres 

Nme Odlle GAUTHIER, 
Sous-Directeur de la Pollution de I'Alr 
Ninistere de I'Environnement 



- 18 -

FRANCE (continued) 

N. Guy FEAUX DE LA CROIX 
Nlnlstfire des Affaires EtrangSres 
Direction des Nations Unies et des Organisations Internationales 

Nme Marie Laure TANON 
Direction des Affaires Juridiques, 
Ministere des Affaires Etrangdres 

Nile Delphine BORIONE 
Cellule environnement 
Ninistere des Affaires EtrangSres 

Nme LIFFARD 
DGENP, Ninistere d e l ' I n d u s t r i e 

N. Pierre NOULLADE 
Direction du Tresor 
Ninistere de I'Economie des Finances et du Budget 

N. Philippe ORLIANGE 
Premier Secretaire 
Nission permanente auprSs des Nations Unies, New York 

GABON 

S.E. M. Denis DANGUE REWAKA 
Ambassadeur Extraordinaire et Plenlpotentiaire 
Representant Permanent auprSs des Nations Unies, New York 

Mile Alba BIFFOT 
Deuxieme Conseiller 
Mission permanente auprSs des Nations Unies, New York 

GAMBIA 

Nr. Seedy JOBE 
Neteorological Officer 
Department of Water Resources i n The Gambia 

GERMANY 

H.E. Detlev GRAF ZU RANTZAU 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Prof. Dr. Ansgar-Otto VOGEL 
Director General 
Federal Ministry for the Environment, Nature Conservation 
and Nuclear Safety 



- 19 -

GERMANY (continued) 

Mr. Karl BORCHARD 
Nlnlster Plenipotentiary 
Permanent Nission to the United Nations, New York 

Ns. Cornelia QUENNET 
Head of Division 
Federal Ninistry for the Environnent, Nature Conservation 
and Nuclear Safety 

Dr. Wendelin WILHELM 
Head of Division 
Federal Ninistry of Economics 

Nr. Peter SPLETT 
Head of Division 
Federal Ninistry for Agriculture 

Nr. Nanfred RAU 
Head of Division 
Federal Ninistry of Transport 

Nr. Hans GNODTKE 
Counsellor 
Permanent Nission to the United Nations, New York 

Ns. Nonika BREUCH-MORITZ 
Counsellor 
Federal Ministry of Transport 

Mr. Joachim HETTLER 
Second Secretary 
Permanent Nission to the United Nations Office at Geneva 

Nr. Axel ZEIDLER 
Second Secretary 
Permanent Nission to the United Nations, New York 

Dr. Glsela HELBIG 
Adviser 
Federal Ninistry for Research and Technology 

Prof. Dr. Rudolf DOLZER 
Adviser 
University of Nannheim 

Dr. Wolf-Dieter GARBER 
Adviser 
Federal Office for Environment 

Dr. Gotthard STEIN 
Adviser 
Nuclear Research Institute JUlich 



- 20 -

GERMANY (continued) 

Nr. JUrgen WENDEROTH 
Adviser 
Federal N i n i s t r y of Finance 

Ns. RANI-SCHMELTING 
Adviser 
Federal N i n i s t r y f o r the Environment, Nature Conservation 
and Nuclear Safety 

Ns. Nartlna PALN-RISSE 
Adviser 

GHANA 

H.E. Nr. Kofi N. AWOONOR 
Ambassador Extraordinary and Plenipotientary 
Permanent Representative to the United Nations, New York 

Nr. James 0. NAADJIE 
Counsellor 
Permanent Nission to the United Nations, New York 

Nr. C.K. ANSON 
Chief State Attorney 
Attorney General's Office 

Nr. Franklin P. NOTE 
Principal Neteorologist 
Neteorological Services Department 

GREECE 

Nr. Adamantlos Th. VASSILAKIS 
Ninister-Counsellor 
Permanent Nission to the United Nations, New York 

Nr. George PAPADATOS 
Counsellor (Economic A f f a i r s ) 
Permanent Nission t o the United Nations, New York 

GRENADA 

H.E. Mr. Eugene M. PURSOO 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Nr. George BRATHWAITE 
Counsellor 
Permanent Mission to the United Nations, New York 



- 21 -

GRENADA (continued) 

Dr. Guido NARCELLE 
President 
Grenada Environnent Council 

GUATEMALA 

Sr. Ing. Gulllemo GODINEZ 
Jefe de l a Secci6n de Climatologla 

GUINEA 

N. Balla Noussa CANARA 
Conseiller 
Nission permanente auprds des Nations Unies, New York 

N. Ahmed Faya TRAORE 
Chef, Division d'Agrometeorologle 
Direction Natlonale de la Meteorologie 

GUINEA-BISSAU 

N. Nanuel Carvalho ALVARENGA 
Directeur-General, Neteorologle Natlonale 

Nr. Raul CABRAL 
Conseiller 
Nission permanente auprds des Nations Unies, New York 

Nr. Richard NANTOUCK 
Conseiller 
Nission permanente auprds des Nations Unies, New York 

GUYANA 

H.E. Nr. Samuel R. INSANALLY 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Dr. Walter CHIN 
Executive Director 

Guyana Agency fo r Health Sciences Education and Food Policy 

Nr. S. KHAN 
Head of Hydrometeorological Office 
N i n i s t r y of Agriculture 



- 22 -

GUYANA (continued) 

Ns. J. WILLS 
F i r s t Secretary 
Permanent Nission to the United Nations, New York 

Ns. R. JOSEPH 
F i r s t Secretary 

Permanent Mission to the United Nations, New York 

HOLY SEE 
H. E. Archbishop Renato R. MARTINO, J.C.D., D.D. 
Apostolic Nuncio 

Permanent Observer to the United Nations, New York 

Prof. V i t t o r i o CANUTO 

Nr. John KLINK 

Nr. Stephen NORRIS 

HONDURAS 

S.E. Lie. Roberto FLORES BERMUDEZ 
Embajador Extraordinario y Plenipotenciario 
Representante Permanente ante las Naciones Unidas, Nueva York 

S.E. Sr. Javier SUAZO TOME 
Embajador 
Representante Alterno ante las Naciones Unidas, Nueva York 

Sr. Nelson VALENZUELA SOTO 
Consejero Econ6mico 
Nisi6n Permanente ante las Naciones Unidas, Nueva York 

Sr. Narco Antonio SUAZO FERNANDEZ 
Primer Secretario 
Nisi6n Permanente ante las Naciones Unidas, Nueva York 

HONDURAS (continued) 

Dra. Mima MARIN 
Especialista en manejo de Recursos Marines y asuntos energeticos 

HUNGARY 

Nr. Imre KARBUCZKY 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 
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INDIA 

Nr. Chandraslekhar DASGUPTA 
Additional Secretary 
N i n i s t r y of External A f f a i r s 

INDONESIA 

H.E. Mr. Nana S. SUTRESNA 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

H.E. Mr, Nugroho WISNUMURTI 
Ambassa'lor 

Deputy Permanent Representative t o the United Nations,New York 

Mr. Aca SUGANDHY 
Assistant Minister f o r Population and Environment 
Ministry of Population and Environment 
Mr. Resi Gunarto PRASODJO 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 

Nr. Triyono WIBOWO 
Second Secretary 
Permanent Mission to the United Nations, New York 

IRAN (ISLAMIC REPUBLIC OF) 

H.E. Mr. Gholam A l l KHOSROO 
Ambassador 
Permanent Mission t o the United Nations, New York 

Mr. Nasser MOHARRAM NEDJAAD 
Deputy Director, Department of Environment 

Mr. Bozorgmehr ZIARAN 
F i r s t Secretary 

Permanent Mission to the United Nations, New York 

Mr. Davood GHASEMZADEH 

Mr. Houshang SHOJANIA 

IRAQ 

Mr. Qasim A. SHAKIR 
Counsellor 
Permanent Mission to the United Nations, New York 
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IRELAND 

Mr. Maurice COUGHLAN 
Department of the Environment 

Ms. Renee DEMPSEY-CLIFFORD 
Department of Energy 

Mr. John 0. BURKE 
Department of Foreign A f f a i r s 

ISRAEL 

Mr. Arie TENNE 
Minister Plenipotentiary 
Permanent Mission to the United Nations, New York 

Ms. Dalia SIGAN 
Adviser 
Permanent Mission t o the United Nations, New York 

ITALY 

H.E. Mr. Giorgio REITANO 
Ambassador 
Ministry of Foreign A f f a i r s 

Mr. Guido LENZI 
Minister Plenipotentiary 
Permanent Mission to the United Nations, New York 

Mr. Giuseppe CASSINI 
Minister Plenipotentiary 

Diplomatic Counsellor t o the Minister of Environment 

Mr. Corrado CLINI 
Director General f o r Atmospheric Pollution 
Ministry of Environment 
Nr. P a t r i z i o FONDI 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 

Mr. Giovanni DI PALMA 
Adviser 
Ministry of Industry and Commerce 

Ms. Valeria RIZZO 
Adviser 
Ministry of Environment 
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ITALY (continued) 

Nr. Narco VENANZI 
Adviser 
N i n i s t r y of Environment 

Prof. Alfonso SUTERA 
Adviser 
N i n i s t r y of Foreign A f f a i r s 

Prof. Gioglo NATTIELLO 
S c i e n t i f i c Adviser 
Embassy of I t a l y i n Washington 

Nr. Giorgio PINCHERA 
Adviser 
National Council f o r Research and Development 
of Nuclear and Aternatives Energies 

Nr. Gianni VIALETTO 
Adviser 
National Council f o r Research and Development 
of Nuclear and Alternative Energies 

JAMAICA 

H.E. Nr. Herbert S. WALKER 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Nr. Calvin GRAY 
Director, Meteorological Services 
Ministry of Public U t i l i t i e s , Transport and Energy 

Miss Sheila SEALY 
Counsellor 
Permanent Mission t o the United Nations, New York 

JAPAN 

H.E. Mr. Nobutoshi AKAO 
Ambassador for Asia Pacific Cooperation 
N i n i s t r y of Foreign A f f a i r s 

Nr. Katsuo SEIKI 
Deputy Director-General 
N i n i s t r y of International Trade and Industry 

Nr. AtSUShi HATAKENAKA 
Deputy Director-General 
Ministry of Foreign A f f a i r s 
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JAPAN (continued) 

Mr. Saburo KATO 
Director of the Environnent Department 
Environnent Agency 

Nr. Shinichi ISASHIKI 
Director of the Environnent Division 
N i n i s t r y of Foreign A f f a i r s 

Nr. Atsuo SHIBOUDA 
Director of the Environnent Division 
Ministry of International Trade and Industry 

Mr. Yoshiro SAEKI 
Senior Assistant of the Environnent Division 
Ministry of Transport 

Mr. Yoshinobu TSUJI 
Assistant Director of the Policy Coordination Division 
Agency of Natural Resources and Energy 

Mr. Tadashi KANBAYASHI 
Assistant-Director of the Environnent Departnent 
Environment Agency 

Mr. Kazuo KAWAHARA 
Researcher 

Ministry of International Trade and Industry 

Mr. NISHIMUR 
Permanent Mission to the United Nations, New York 

JORDAN 

Dr. Jaser RABADI 
Meteorological Department 

KENYA 

H.E. Mr. Ochieng ADALA 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative t o the United Nations, New York 

Nr. Robert K. GATHXWGU 
Counsellor 

Permanent Nission t o the United Nations, New York 

Nr. Joseph Kagla NJIHIA 
Deputy Director, Kenya Neteorological Department 
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KENYA (continued) 

Nr. Robert R. HUNJA 
Second Secretary (Legal) 
Permanent Nission t o the United Nations, New York 

Nrs. Flora I . KARUGU 
Second Secretary 
Permanent Nission t o the United Nations, New York 

Nr. J.N.O. ONYANGO 
Counsellor 
Permanent Nission t o the United Nations Environment 
Programme (UNEP) 

KIRIBATI 

Nr. K. RUAIA 

Mr. Nakibae TEUATABO 

KUWAIT 

Nr. Nohammed AL-RANADAN 

Nr. Wael N.J. AL MUDHAF 
Director, Economic Analysis and Planning 
N i n i s t r y of O i l 

LAO PEOPLE'S DEMOCRATIC REPUBLIC 

Nr. Nheune SISAVAD 
Director, Department of Standardization and Neterology 
Nember of Preparatory Committee f o r National Report on 
Environnent. 

LESOTHO 

Nr. B. T. SEKOLI 
Permanent Representative t o WNO 

LIBERIA 

Nr. Samuel QUABO 
Chief 
Meteorological Services of the Liberian Domestic Airports Agency 
(LDAA) 
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LUXEMBOURG 

S.E. M. Jean FEYDER 
Ambassadeur Extraordinaire and Plenlpotentiaire 
Nission permanente aupr6s des Nations Unies, New York 

Nile Anne BASTIAN 
Premiere Secretaire 
Nission permanente aupres des Nations Unies, New York 

MADAGASCAR 

S.E. N. Blaise RABETAFIKA 
Ambassadeur Extraordinaire et Plenlpotentiaire 
Representant Permanent auprSs des Nations Unies, New York 

Monsieur Martin RAKOTONAIVO 
Conseiller 
Mission permanente des Nations Unies, New York 

MALAWI 

H.E. Nr. Robert B. NBAYA 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Nr. E. N. SINGINI 
S o l i c i t o r General 
N i n i s t r y of Justice 

Nr. P. N. S. KAMTENGENI 
Principal Administrative Officer 
Ministry of External A f f a i r s 

Mr. S.D. NATENJE 
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MALAYSIA 

H.E. Mr. RAZALI Ismail 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

H.E. Mr. Martyn SATHIAH 
Deputy Secretary General 
Ministry of Foreign A f f a i r s 

Mr. HUSSEIN Haniff 
Counsellor 
Permanent Nission to the United Nations, New York 
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MALAYSIA (continued) 

Mr. CHOW Kok Hee 
Meteorological Service Department 

Ns. Agnes N. SAN 
Economic Planning Unit 
Prime Nlnlster's Department 

Nr. ZAINUDDIN Yahya 
F i r s t Secretary 
Permanent Nission to the United Nations, New York 

Ns. WONG Wen Miin 
N i n i s t r y of Finance 

Ns. FADZILLAH Kamaruddin 
Attorney-General's Chambers 

Mr. MEOR Yahya Razali 
Ministry of Energy, Telecoms and Post 

MALDIVES 

Mr. Abdullahi MAJEED 
Director, Department of Neteorology 

MALI 

Mr. Sekouba CISSE 
Chief of Legal Division 
Ministry of Foreign A f f a i r s 

MALTA 

H.E. Mr. V i c t o r CAMILLERI 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative t o the United Nations, New York 

Dr. Ivan FSADNI 
Deputy Permament Representative to the United Nations,New York 

Dr. Simone BORG 
F i r s t Secretary 
N i n i s t r y of Foreign A f f a i r s , Nalta 

Mr. Christopher GRIMA 
Third Secretary 

Permanent Nission to the United Nations, New York 

Ms. Simone SCICLUNA 
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MARSHALL ISLANDS 

H.E. Mr. Wilfred I.KENDALL 
Ambassador Extraordinary and Plenipotentiary 
Permanent Mission to the United Nations, New York 

Mr. Banny de BRUM 

Mr. Kasuo HELGENBERGER 
Environmental Protection Authority 

Ms. Holly BARKER 
Embassy of the Republic of the Marshall Islands, Washington, D.C. 

MAURITANIA 

Mr. Mohamed M. OULD EL GHAOUTH 
Premier Conseiller, Mission permanente aupres des Nations Unies 
New York ' 

MEXICO 

Sr. Edmundo DE ALBA ALCARAZ 
Jefe de Delegaci6n 
Coordinador Ejecutivo de la Comisi6n Nacional de Ecologla ^ | 
Secretaria de Desarrollo Urbano y Ecologla 

Sr. Victor LICHTINGER 
Coordinador de Recursos Naturales y Medio Ambiente 
Secretaria de Relaciones Exteriores 

Sra. P a t r i c i a LAGRANGE-MARTINEZ 
Coordinadora General de Asuntos Internacionales 
Secretaria de Desarrollo Urbano y Ecologla 

Srta. Diana Ponce NAVA 
Coordinadora Adjunta del Programa de Cooperaci6n Internacional 
de Ecologla 
Secretaria de Desarrolo Urbano y Ecologla 

Sr. Victor FLORES FUENTES 
Tercer Secretario 

Misi6n Permanente ante las Naciones Unidas, Nueva York 

Srta. Rosana Salazar LEBRIJA 
Coordinaci6n de Recursos Naturales y Medio Ambiente 
Secretaria de Relaciones Exteriores 
Sr. Carlos SANCHEZ 
Jefe de Cambio ClimStologico 
Direcci6n General de Prevenci6n y control de la Contaminaci6n 
Secretaria de Desarrollo, Urbano y Ecologica, Mexico, DF 
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MICRONESIA 

H.E. Mr. Jesse B. MAREHALAU 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Mr. James T. STOVALL 
Envoy Extraordinary, Minister Plenipotentiary 
Deputy Permanent Representative t o the United Nations 

Mr. Jesse Raglmar SUBLONAR 
Chief 
Division of International A f f a i r s 
Department of External A f f a i r s 

Mr. Harold M. WHITE, Jr. 
Chief 
Division of International Law 
Office of the Attorney General 

MONGOLIA 

Mr. Dolodyn TUVDENDORJ 
Chief of Department 
State Committee f o r Environment Control 

Mr. Galsan ENKHBOLD 
Attache 
Permanent Mission to the United Nations, New York 

MOROCCO 

H.E. Mr. Ahmed SNOUSSI 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Mr. Ahmed AMAZIANE 
Counsellor 
Permanent Mission to the United Nations, New York 

Mr. Abdellah MOKSSIT 
State Engineer 
Chief of Service, National Center of Meteorology 

MOZAMBIQUE 

H.E. Mr. Pedro Comissario AFONSO 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative t o the United Nations, New York 
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MOZAMBIQUE (continued) 

Mr. Ellas ZIMBA 
Second Secretary 
Permanent Mission to the United Nations, New York 

Mr. Tomas J. SALES 
Second Secretary 

Permanent Mission to the United Nations, New York 

Mr. Domingos M. PATRICIO 
Member of the National Institute of Neteorology 
Mr. Domingos Patricio MOSQUITO 

MYANMAR 

Mr. Ye MYINT 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 

NAMIBIA 

H.E. Dr. Tunguru HUARAKA 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Mr. Hanno RUMPF 
Permanent Secretary 
Ministry of Wildlife, Conservation and Tourism 

Mr. Peter MANNING 
Director 
Multilateral Division, Ministry of Foreign Affairs 

NAURU 

Professor W. Jackson DAVIS 

NEPAL 

Dr. Sharad P. ADHIKARY 
Director-General 
Department of Hydrology and Neteorology 

Mr. Binod P. BISTA 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 



- 33 -

NETHERLANDS 

H.E. Nr. J.F. BODDENS-HOSANG 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative t o the United Nations Office at Geneva 

Nr. Bert NETZ 
Climate Change Coordinator 
N i n i s t r y of Housing, Physical Planning and Environment, 

Nr. Frank A.N. NAJOOR 
Ninister Plenipotentiary 
Permanent Mission to the United Nations, New York 

Mr. D.F.W.T. PIETERNAAT 
Environment Coordinator 
N i n i s t r y of Economic A f f a i r s 

Nr. lemke G. ROOS 
Economic Cooperation Department 
N i n i s t r y of Foreign A f f a i r s 

Nr. A.P. BAEDE 
Royal Netherlands Neteorological I n s t i t u t e 

Mr. Paulus W.A. SCHELLEKENS 
Legal Adviser 

Ministry of Foreign A f f a i r s 

Mr. Thymen A. KOUWENAAR 
Environment Programme, Directorate-General 
Intern a t i o n a l Co-operation 
N i n i s t r y of Foreign A f f a i r s 
Nr. H. VERHEIJ 
Directorate f o r International Environmental A f f a i r s 
N i n i s t r y of Housing, Physical Planning and Environment 

Nr. R. Ch. HERNAUS 
Directorate-General f o r Environment Protection 
Ai r Directorate, Climate Change Division 
Ministry of Housing, Physical Planning and Environment , 

Ns. Narcelle N. VERBERNE 
International Organizations Departnent 
N i n i s t r y of Foreign A f f a i r s 

MEW ZEALAND 

Nr. Chris BEEBY 
Deputy Secretary 
Ministry of External Relations and Trade 
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NEW ZEALAND (continued) 

Ns. S. BLUNHARDT 
Director, Environnent Division 
N i n i s t r y of External Relations and Trade 

Nr. N. FYFE 

Ni n i s t r y of External Relations and Trade, Wellington 

Nr. P. GRAHAM 
Ministry of Commerce, Wellington 
Ns. J. Von DADELSZEN 
Climate Change Coordinator 
Ministry of the Environment 

Ms. H. DOWSETT 
Permanent Nission to the United Nations, New York 

NICARAGUA 

S.E. Dr. Roberto NAYORGA-CORTES 
Embajador Extraordinario y Plenipotenciario 
Representante Permanente ante las Naciones Unidas, Nueva York 

Dr. Freddy Picado TRANA 
Director Tecnico de Metereologia 
I n s t i t u t o Nicaraguense de Estudios T e r r i t o r l a l e s 

Sr. Max STADTHAGEN 
Consejero 
Nislon Permanente ante las Naciones Unidas, Nueva York 

Sra. Eva GASTEAZORO 
Segundo Secretario 

Mislon Permanente ante las Naciones Unidas, Nueva York 

NIGERIA 

H.E. Prof. Ibrahim A. GAMBARI 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative t o the United Nations, New York 
H.E. Mr Isaac E. AYEWAH 
Ambassador Extraordinary and Plenipotentiary 
Deputy Permanent Representative to the United Nations, 
New York 

Nr. K.O. OLISEMEKA 
Ninister 
Permanent Nission to the United Nations, New York 
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NIGERIA (continued) 

Nr. Abdullahi L. SIDI 
F i r s t Secretary 
Permanent Nission t o the United Nations, New York 

Dr. J. 0. ANEYAN 
Assistant General Nanager 
Planning and Information 
Federal Environment Protection Agency 

Dr. J.N. NWANKWO 
Adviser 

NORWAY 

Nr. Oddmund GRAHAN 

Secretary-General, N i n i s t r y of the Environment 

Nr. Kaare BRYN 

Director-General, N i n i s t r y of Foreign A f f a i r s 

Nr. Eivind TANDBERG 

Deputy Director General, N i n i s t r y of Finance 

Nr. Svein AASS 

Head of Division, N i n i s t r y of Foreign A f f a i r s 

Nr. Per BAKKEN 

Senior Engineer, Ministry of the Environment 

Mr. Havard TORESEN 

Adviser, N i n i s t r y of the Environment 

Nr. Jens EIKAAS 

Adviser, N i n i s t r y of Foreign A f f a i r s 

Nr. Holfden WIIG 
Adviser, N i n i s t r y of Energy and Petroleum 
Nr. Tod HANISCH 
Director 
Center f o r International Climate and Energy Research, 
University of Oslo 
Nr. Ole Kr i s t I a n HOLTHE 
Counsellor 
Permanent Mission t o the United Nations, New York 
Mr. Torgeir FJXRTOFT 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 
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PAKISTAN 

H.E. Mr. Jamsheed K.A. MARKER 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative t o the United Nations, New York 
Nr. Sher AFGAN KHAN 
Deputy Permanent Representative t o the United Nations, New York 

Nr. Tariq Osman HYDER 
Director General 
Ministry of Foreign A f f a i r s 

Mr. Athar MAHMOOD 
Fi r s t Secretary 
Permanent Mission to the United Nations, New York 

Mr. Ashraf QURESHI 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 

Ms. Tehmina JANJUA 
Second Secretary 
Permanent Mission t o the United Nations, New York 
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PANAMA 

Srta. Noris Elena RAMIREZ 
Consejera 
Representante Alterna ante las Naciones Unidas, Nueva York 

PAPUA NEW GUINEA 

H.E. Mr. Renagl R. LOHIA 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Mr. Alexis O. MAINO 
Counsellor 
Permanent Mission t o the United Nations, New York 

Mr. Kappa YARKA 
F i r s t Secretary 
Permanent Nission to the United Nations, New York 

Mr. Frank NIZIGI 
Department of Foreign A f f a i r s 

Nr. Thomas TAKAHU 
Department of Environment 
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PAPUA NEW GUINEA (continued) 

Nr. Yaru POHEI 

Department of Environment and Conservation 

Dr. Nichael WILFORD 

Nr. Blaise KUEMLANGAN 
Legal Adviser, Attorney-General's Department 

PERU 

H.E. Sr. Ricardo V. LUNA 
Embajador Extraordinario y Plenipotenciaro 
Representante Permanente ante las Naciones Unidas, Nueva York 

Sr. Alfonso NAGUINA LOPEZ 
Coronel, Fuerza Aerea Peruana 

Sr. Javier PAULINICH 
Nin i s t r o Consejero 
Representante Permanente ante las Naciones Unidas, Nueva York 

Sr. Carlos VASQUEZ CORRALES 
Tercer Secretario 
Representante Permanente ante las Naciones Unidas, Nueva York 

PHILIPPINES 

H.E. Mr. Sedfrey A. ORDONEZ 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

H.E. Mr. Reynaldo 0. ARCILLA 
Assistant-Secretary of the Department of Foreign A f f a i r s 

Mr. Jose Lino B. GUERRERO 
Minister Counsellor 

Permanent Nission to the United Nations, New York 

Nr. Jose ANPESO 
Director, Division of Environment 
Office of the United Nations and Other International Organizations 
Nr. Simeon RAYA Jr. 
F i r s t Secretary 
Permanent Nission to the United Nations, New York 

Dr. Leoncio AMADORE 
Assistant Director, PAGASA 
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PHILIPPINES (continued) 

Ms. Bernarditas CASTRO-MULLER 
Third Secretary 
Permanent Nission to the United Nations Office at Geneva 

Ns. Edelana CUAYO 
Third Secretary 
Permanent Nission t o the United Nations, New York 

POLAND 

Dr. Maciej SADOWSKI 
Professor 
I n s t i t u t e of Meteorology and Water Management 

Dr. Zbigniew M. WLOSOWICZ 
Minister Counsellor 
Deputy Permanent Representative to the United Nations, New York 

Dr. Edward RADWANSKI 
Professor 
Warsaw I n s t i t u t e of Technology 

Mr. Ryszard RYSINSKI 
Second Secretary 
Permanent Mission to the United Nations, New York 

PORTUGAL 

H.E. Mr. JoSo PEREIRA BASTOS 
Ambassador 
Ministry of Foreign A f f a i r s 

Mr. Jose Caetano da COSTA PEREIRA 
Minister Plenipotentiary 
Deputy Permanent Representative to the United Nations,New York 

Mr. Francisco BARRACHA 
Deputy Director 
Ministry of Environment 

Nrs. Gabriela BORREGO 
Nin i s t r y of Environment 

Nr. Renato CARVALHO 

National I n s t i t u t e for Meteorology and Geophysics 

Mr. Casimiro MENDES 
National I n s t i t u t e for Meteorology and Geophysics 
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PORTUGAL (continued) 

Miss Luisa PAES DOS SANTOS 
Second Secretary of Embassy 
Ministry of Foreign A f f a i r s 

REPUBLIC OF KOREA 

H.E. Mr. Kee Bock SHIN 
Ambassador 
Deputy Permanent Representative to the United Nations,New York 

Mr. Gwang Won KANG 
Counsellor 
Permanent Mission to the United Nations, New York 

Mr. Rae-Kwon CHUNG 
Director 
Science and Environment Division 
Ministry of Foreign A f f a i r s 

Mr. Jae Hong YUH 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 

Mr. Dae-Lae NOH 
Assistant Director 
Economic Planning Board 

Mr. Chong-Chu YOO 
Assistant Director 
Ministry of Energy and Resource 

Mr. Byong-Hun AHN 
Professor 
Korea Advanced I n s t i t u t e of Science and Technology 

Mr. Jin-Gyu OH 
Research Fellow 
Korea Energy and Economics I n s t i t u t e 

Mr. Hong-Gue LEE 
Research Fellow 
Korea Development I n s t i t u t e 

Mr. Taek-Whan HAN 
Research Fellow 
F i r s t Economy Research I n s t i t u t e 
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ROMANIA 

Mr. Ion DRAGHICI 
Director, National I n s t i t u t e of Neteorology and Hydrology 

Mr. loan VOICU 
Ninister-Counsellor 
Permanent Nission to the United Nations, New York 

Nr. Narian DINU 
F i r s t Secretary 
Permanent Mission t o the United Nations, New York 

RUSSIAN FEDERATION 

Mr. Alexander P. METALNIKOV 
Vice-chairman, State Committee for Hydrometeorology and 
Second Vice-chairman, Intergovernmental Oceanographie 
Commission, UNESCO 

Mr. Rashid M. KHALIKOV 
F i r s t Secretary 
Permanent Mission to the United Nations, New York 

Mr. Vladimir A. PARSHIKOV 
Second Secretary 
Permanent Mission to the United Nations, New York 

Mr. Vladimir I . KADYKOV 
Third Secretary 
Permanent Mission to the United Nations, New York 

Mr. Andrey V. VASILIEV 
Attache 
Permanent Mission to the United Nations, New York 

RWANDA 

Mr. Japhet Clement RUGIRANGOGA 
Dlrecteur de la Meteorologie 
Ninistere de Transports et des Communications 

SAINT LUCIA 

Ms. Coletta PRESIDENT 
Foreign Service Officer, Ministry of Foreign A f f a i r s 
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SAMOA 

Nr. Flu Nataese ELISARO LAULU 
Director of the Department of Lands and Environment 
N i n i s t r y of Foreign A f f a i r s 

Nrs. Robin NAUALA 
F i r s t Secretary 
Permanent Nission to the United Nations, New York 

SAO TONE AND PRINCIPE 

Nr. Joao da CONCEICAO 
Hydraulic Engineer 
N i n i s t r y of Social Equipment and Environment 

SAUDI ARABIA 

Dr. Nizar TAWFIK 

Dr. Abdullah AL-DABBAGH 

Dr. Hassan BALKHY 

Dr. Nohammed Salim AL-SABBAN 

Ni n i s t r y of Petroleum and Mineral Resources 

Mr. Musaid AL-EBAN 

Dr. Nohamed BIN AFIF 

Dr. Abdul Malik AL-SHEIKH 

Mr. Khalid ABU-ALLEEF 

Mr. Ibrahim AL-MEDIMIGH 

Mr. Salah SARHAN 

Nr. Abdullah AL-MOUSSA 

Dr. Ahmed ELDAHRY 

Mr. Maher AL-JUBEIR 
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SENEGAL 

Mr. Mansour iSECK 
Technical Counsellor 
Ministry of Equipment of Freight and Sea 

SEYCHELLES 

Mrs. Danielle de ST. JORRE 
Minister for Planning and External Relations 

Mr. Marc MARENGO 
Charge d'Affaires, a . i . 
Permanent Mission to the United Nations, New York 

SIERRA LEONE 

Nr. H.G. MOORE 
Director 
Meteorological Services 

SINGAPORE 

H.E. Mr. CHEW T a l Soo 
Ambassador Extraordinary and Plenipotentiary 
Permanent Representative to the United Nations, New York 

Mr. NG Ooi Hooi 
Deputy Director 
Ministry of Trade and Industry 

Mr. ANG Eng Ann 
Chief Chemist 
Public U t i l i t i e s Board 

Mr. HUANG Petrus 
State Counsel 
Attorney-General's Chambers 

Mr. TAN Nguan Sen 
Executive Engineer 
Ni n i s t r y of the Environment 

Nr. Burhanudeen GAFOOR 
Fi r s t Secretary 
Permanent Mission to the United Nations, New York 

Mr. Tan Hung SENG 
Country Officer 
Ministry of Foreign A f f a i r s 



- 43 -

SOLOMON ISLANDS 

H.E. Nr. Francis BUGOTU 
Ambassador Extraordinary and Plenipotentiary 
Pemanent Representative t o the United Nations, New York 

Nr. Mike ARIKI 
Director of Metrology 
N i n i s t r y of Tourlsn and Aviation 

Nr.Beraki Luje JINO 
F i r s t Secretary 
Pemanent Mission to the United Nations, New York 

SPAIN 

Sr. D. Jose L u i s CANDELA 
Subdirector General de Cooperaci6n Cientifico-Tecnica 
Ministerio de Asuntos Exteriores 

Sr. D. Antonio LABAJO 
Subdirector General de Climatologla y Aplicaciones 
I n s t i t u t o Nacional de Neteorologia 
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INC V, February 27, 1992 
New York City 

Thank you Mr. Chairman. 

A number of countries have expreaaed concern over what they 
perceive to be a lack of ctjmraitment by developed countries, 
particularly certain developed countries, regarding aotiona to 
mitiaate or adapt to climate change and to asBist other 
countries In doing the same. I would like, to put on record 
what tha United States ia prepared to do today ~ not ini two or 
throe years whan this convention enters into force or atl some 
point subsequent to that date, but today. 

First, the United States recognlssea the need to provide 
financial resources to enable developing countries to 
earticipate fully In global efforts to address climate change 
and other issues o£ a global nature. For this reason. 
committing to contribute $50 million to tha core fund of the revised 
Global Environment Fscility (GEF) of the World Bank, which we 
believe is the appropriate financial mechanism for providing 
such resources. 

Second, thc United States is unilaterally committing $25 
million over the next two years to be used for country studies 
to enable developing countries to prepare national inventories 
of greenhouse gas emissions in accordance «ith any reporting 
requirement in the Convention. Such studies would be carried 
out cooperatively, drawing en resourcas provided by donor 
countries. Country studies could also examine ^^at options 
might be available to the host country to mitigate and/or adapt 
to climate change. We hope that other de^^^o^ed countries 
might make similar commitmenta on resources for this purpose, 
in this regard, we will need to consider how the needs " J 
resources of recipient and donor countries can best be matched 
and how such a process should relate to this convention. 

Third, the united States ia committed to addressing the 
issue of technology, We are currently examining how to promote 
a result-oriented approach to technology cooperation, including 
technology transfer. Wa believe such an approach ahould focus 
on identifying the needs that developing and other countries 
have for mitigation and/or adaptation technologies, as wall as 
the resources which might be mobilized to address these needs. 
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In this context, we interpret technology in the broadest 
8ens4, including not only "hard" technology but also soft 
technology — techniques, practices and ̂know-how.* We are 
examining specific ways to involve the private aj^tor in this 
effort. The private sector is crucial because, in most esses, 
it is industry rather than government that can provide existing 
technology, and it is industry rather than flo^ernment that has 
the greatest capacity to develop the new technology that will 
be needed if we are to meet the challenge of climate change 
effectively over the longer term. 

Finally, the United States is committed te taking actions 
to mitigate climate change — actions which we believe will 
have significant results. We think these actions en* their 
effects on greenhouse gas emissions in the United States will 
compare favorably with those of other developed countries. 

In keeping with the commitment we made in Geneva last 
December, tho United States has begun to update its cUmate 
action plan, which was first published a year ago this month, 
1 will not take the time of this Committee to elaborate on all 
of the actions we have taken in the United states since the 
announcement of our first plan in Chantilly last year, but we 
will make them available as an attachment to these remarks for 
interested members of the INC. In connection with these 
efforts, 1 should note that many private sector interests and 
state and local governments are also contributing to help 
ensure we have the roost comprehensive and effective approach 
possible as we confront this global problem. 

Since last February, the United states has begun 
implementing a National Energy Strategy which defines a nw, 
io?A efficient energy path for the United States, Wa have also 
;«seS a neS traSsp?^t5tiSn law that will greatly in̂ P̂ ove the 
efficiency off moving people and goods by autos, rapid transit, 
end other means. Our new energy strategy and the 
transportation law, combined with other initiatives, commit us 
to action in areas such as: energy efficiency, t"y«P?f̂ ;̂ ;̂";i 
the use of lower emitting supply technologies, agriculture and 
natural resources, and technology R&D. 

We intend to provide a more exhaustive list of actions, 
along with preliminary eatimates of what these new actions may 
mean for limiting U.S. greenhouse gas emissions, prior to tne 
final INC negotiating session. 

Thank you very much. Mr. chairman. 

Attachment: New U.S. Measures to Mitigate Climate Change 
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The following actions represent measures the United States has 
begun to take in the areas of energy efficiency, transpor­
tation, the use of lower emitting supply technologies, 
agriculture and natural resources, and technology research end 
development. Also noted are examples of actions taken by the 
private sector end by our fifty states: i 

TO increase the efficient use of energy in the industrial, 
commercial and housing sectors we are: j 

1 I 

• strengthening energy efficiency standards for appliances 
and equipment,' . .,. 

• expanding energy efficiency labelling P^^rams. 
• developing and encouraging the use of building efficiency 
• StSSotlSS'the use of industrial energy efficiency audits; 
• eStabliahing voluntary public-private "g"en" . 

partnerships in the areas of lighting, piping, commercial 
buildings, computer systems, industrial motors and 
refrigerator program, all of which are designed to 
improve the efficiency of energy use. 

-For example, over 300 major corporations and 
utilities have committed to voluntary participation in 
programs to renovate their facilities with high 
efficiency lighting. 

Deserving of special mention are the diverse set of Jtete and 
utility effort! to cut electricity demand through integrated 
UesourJe planning and demand side management initiatives. 

TPfufiPnRTATTnM RBCTOR TMPHOVSMEHTB. 

To reduce greenhouse gas emissions in the transportation sector 
we are: 

e encouraging Intermodal shifts through pricing measures, 
a a expanded use of tolls on Federal highways; 

. ?;«;asi5g Federal purchases of alternative fuel vehicles; 
t iSqStrinS^entJJlly fueled fleets to purchase vehicles 
capable of using alternative fuels; 

• increasing the use of public transit, vanpooling, and 
rlde!sh8?lng by "iai^fl the limit on tax free commuter 

. aSclleia?ing the develbpment of a new generation of 
battery technology for electric vehicles through 
public-private consortia; and IJ„„4J 

. increasing the production of ^o^J-Sn^^i^^^^^otS^ 
fuels, such as ethanol from non-food crops and ©tjer 
renewable biomass sources through use of pilot programs. 
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To Increase the use of lower emitting supply technologies we 
are: 

• streamlining natural gas pipeline construction review, 
deregulating pipeline sales rates in competitive markets, 
and improving gas pipeline transportation access; 

• streamlining the nuclear plant licensing process and 
developing standardized designs for tbe next generation 
of power plants; , 
extending the renewable energy tax credit, proposing a 
ten million dollar solar bank which will provide 
subsidised financing for residential and commercial 
applications of solar energy, and increasing tha use of 
municipal solid waste; and 

• streamlining the hydroelectric licensing processes, 

AfiRtruLTUPP AWn WATITPAT, RRSQURCES 

In addition to the landfill regulations announced last year 
that w i l l capture methane, the U.S. will encourage an increase 
in the capture of methane from coal mines and agricultural 
sources. In addition, programs exist which provide for: 

• replacement of annual crop production systems on highly 
erodable lands with perennial vegetation, enhancing soil 
carbon reservoirs; and ^ ^ 

• expanded tree planting programa in forest and urban areas. 

PTiifiKAttCH Awn ngygLOPHKNT MEASURES 

To facilitate the longer-term market penetration of more 
efficient and lower-emitting technologies, the U.S. is pursuing 
vigorous technology research and development programs in the 
following areas: i 

• high performance aircraft engines, end high speed!rail; 
• intelligent vehicles and highway systems; | 
• building technologies; 
• Industrial waste reduction and recycling; 
• the next generation of passively safe nuclear : 

reactors; ' 
• cleaner, more efficient coal technologies, an industry 
government program with 60% Industry funding; i 

• developing cost effective liquid fuels from non-food 
biomass; 

• electric and hybrid vehicle development; 
• solar and wind energy technologies; and 
• solid waste derived fuels. 

Tha Global Change Research Program funding request for FY 93 
was expanded by 24% to nearly $1.4 billion. 
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ptoaijms "hlch will 111%̂  epi?ortunltl96 tot "Ctlcr,. 

' r n n S n ' S S a U t i o . P«9r.™ to inco'rpor.te energy 

S;;:1;i^U?t."o ror.l'?e.S:jnS^'ln =£ ever 

250 million pounds. established between the utility 

* i°i":u:r„r.ne ?r.:.?n«"tr?«su the .evei=p.e„t o« 
. ^ i r ^ ^ U u l S t ^ ^ l ' . r ^ - l n * »2 billion on 1.300 

conservation programs. 
„.„ple3 ot inter„»Uo„.l cooperaaon ".Bi^iSj^J^V^-J 
- 4 i n S S f 3 ? 5 n r eJ?o a "r.,i=n=^ot .H. « 
•ioint ventures and cooperative .^eturing industries 
retJtchemical utility J^^^^^^^ .hich 
:5!l^irer^g?obS! rreenSSuse gas concentrations. | 

state and local jrS%f\eS%?ng'g;ren£:SsS%:r'"'\ 
which will have the ;fS««t of J«J""J|,̂ ,ied out independently 
emissions. These actions are J^J^J carri ^̂ ^̂  
and/or cooperatively with the ̂ «°̂ "ia''5elng taken by our fifty 
JSt completed an ̂ "^^j^^Jf^^f ,?tte and locS! progrsms will be 
hvt5;d^fat:?,"tirerh:fw?^h f of hoS these programs 
will affect greenhouse gas emissions. 
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Global Warmmg Rift Threatens Treaty 
U.N. Talks Close With Industrialized Nations, Third World at Odds 

By Michael Weisskopf 
Washington Post Start Writer 

UNITED NATIONS, Feb. 27— 
As a critical round of global warm­
ing control talks concludes here, a 
sharp division between industrial­
ized powers and the Third World is 
emerging as a major obstacle to a 
treaty. 

At issue are fears by developing 
nations that they will be pressured 
to control global air pollution by 
foregoing economic growth without 
adequate compensation, while the 
industrialized world does far less 
than its share. 

"If the ones that are the main 
cause of the problem do nothing, oth­
er countries will not give up their 
development chances to solve a glob­
al problem that was not created by 
them," said L.F. De Macedo Scares, 
head of the Brazilian delegation. 

The United States attempted 
today to address such concerns by 
offering $75 million in grants to 
encourage use of less polluting fuels 
in developing nations. But the re­
fusal by Washington to assure Third 
World control of the funds—or to 
pledge specific pollution limits for 
U.S. industry—simply intensified 
fictions. The offer was scorned by 
many Third World diplomats. 

"A good PR exercise," Renji Sa-
thiah, the Malaysian negotiator, 
said of the plan. 

As representatives from 148 na­
tions end two weeks of talks Friday, 
the failure to satisfy demands of 
Third World countries complicates 
prospects for completion of a global 
warming treaty in time for the 
U.N.'s Earth Summit, a major inter­
national conference on development 
policy scheduled for June in Rio de 
Janeiro. 

Although any treaty would be 
based on commitments by developed 
nations to limit their industrial emis­
sions of gases, participation by the 
Third World is considered vital to 
mitigate the "greenhouse effect," 
which many scientists fear could 
raise global average temperatures 
several degrees by the middle of the 
next century, elevating sea levels 
and causing drought in many areas. 

U.N. officials fear that without 
resolution of the differences, the 
upcoming Earth Summit could de­
volve into a North-South feud, spoil­
ing plans by world leaders to sign 
several major agreements to pro­
tect the global environment. 

Meeting for the fifth time in the 
past year, negotiators also failed to 
reach agreement oil concrete mea­
sures to control carbon dioxide, the 
principal gas blamed for trapping 
solar heat and encouraging global 
warming. Because carbon dioxide is 
a byproduct of coal, oil and natural 
gas combustion, limits on it would 
require major changes in many 
modern industries. 

The United States, the only indus­
trialized nation that has refused to 
agree to freeze carbon dioxide emis­
sions at 1990 levels by the year 
2000, pledged a series of energy-
savings measures today designed to 
achieve a "significant reduction" in 
warming gases. But the U.S. failure 
to commit to "targets and timeta­
bles" on carbon dioxide emission lev­
els left the talks stalemated. 

Even if all the developed nations 
eventually agree on limits, howev­
er, they will have a hard sell in the 
Third World. Such emerging indus­
trial powers as China, India and 
Brazil have ambitious moderniza­
tion plans and are counting on their 
rich reserves of fossil fuels as the 
vehicle, pursuing the same path to 
industrialization as the West. 

But unless such developing na­
tions control their emissions, the 
impact of carbon dioxide reductions 
in the developed West would be 
limited, many environmental scien­
tists argue. 

No one expects developing na­
tions to subscribe to the same car­
bon dioxide limits proposed for in­
dustrialized states. Less stringent 

levels for devleoping countries are 
expected to be worked out prior to 
the Rio Earth Summit. Possible pro­
posals include a 10-year grace pe­
riod for Third World nations, as 
well as setting low per-capita 
growth limits on carbon dioxide in 
developing countries. 

Whatever the commitments, they 
will come at a price. "We are pre­
pared to cooperate, but it is not fair 
to shift to us a burden that doesn't 
belong to us," said C. Dasgupta, 
India's chief negotiator. To forsake 
use of its huge coal reserves, he 
said, India should receive "compen­
sation" to absorb the costs of less-
polluting alternatives. 

"There has to be some cost-
sharing," said Jamsheed Marker, 
Pakistan's chief negotiator and 
chairman of the bloc of developing 
nations known as the Group of 77. 

That group has called for a "cli­
mate fund" to compensate develop­
ing nations for limiting their use of 
fossil fuels in favor of more costly 
sources of energy such as solar 
power and biomass conversion. The 
Group of 77 wants the fund to be 
independent of monetary institu­
tions such as the World Bank whose 
decisions, they feel, are dominated 
by wealthy donor nations. 

Although industrialized nations 
have agreed in principle to provide 
financial assistance, most prefer to 
funnel their funds through existing 
institutions. Of the $75 million in 
U.S. aid pledged today, $50 million 
would go to the World Bank's Global 
Environmental Facility for distribu­
tion to developing nations. 
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White House Vows Action to Cut U.S. Global Warming Gases 
By WILLIAM K. STEVENS 

Spcciiil Ut I lie Now Yoj k l imes 

UNITED NATIONS, Feb. 27 — The 
Bush Administration said today that it 
was taking actions that would signifi­
canlly limit the United States' conlri-
bution to global warming and help de­
veloping countries address the prob­
lem. 

Some environmentalists said' the 
Slatemcnt could lead lo an agrecmcnl 
between lhe Uniled Stales and lhe Eu­
ropean Comrnunily oh an issue ihat has 
deadlocked talks here on global warm­
ing: whether industrialized countries 
should commit themselves lo stabiliz­
ing carbon dioxide emissions at 1990 
levels by the year 2000 as the first step 
toward ultimalely reducing ihcm. 

Carbon dioxide, methane and other 
gases, whose atmospheric concentra­
tions arc growing as a result of human 
aciiviiy, trap heal in thc aimosplicre. 
Scientists fear that this could lead lo a 
catastrophic warming of the carili in 
thc 21si century. 

•J lic lalks arc aimed at i)roducing a 
muliinaiional ircaly on steps lo contain 
global wanning lhal would be signed at 
a meeting called the "Earth Summit" 
in Rio dc Janeiro in June. 

U.S. Opposes Goals 

The Europeans have been insisting 
on lhe year 2000 deadline for stabilizing 
emissions of carbon dioxide, the chief 
hcal-lrapping gas, while the Ameri­
cans have been resisting any targets 
and timetables. Bul Robert A. Rein­
stein, ihe'chief American negotiator at 
the talks, told delegates from around, 
the world that the measures he listed 
would produce limits on heat-trapping 
gases thai "compare favorably" wilh 
those planned by European countries. 

Most of the American measures are 
being undertaken for reasons other 
than global warming, like improving 
energy efficiency and reducing ground-
level air pollution. But they also reduce 

emissions of carbon dioxide, which is 
produced by the burning of fossil fuels 
like coal and oil: Some of the main 
energy efficiency measures are includ­
ed in lhe energy bill lhal has just 
i)assed the Senate bul has not yet been 
acted on in the House. 

Mr. Reinstein listed several dozen 
measures whose aggregate effect on 
emissions reduction Ihat he said would 
be significani. Tlie measures include 
slrenglliened efficiency slanduids foi" 
appliances and equipment; incentives 
for clecii ic utilities to improve efficien­
cy rather than build coal power plants; 
increasing i'edcj al purchases of altci -
native-fuel vehicles; cupiuiing meth­
ane from landfills; piantiiig more 
trees, wliich absorb carbon dioxide, 
and esiablishing voluntary public-pri-
vaic programs to install more efficient 
lighting. 

$75IV1illiuj|ln U.S. Aid 

If llic measures do rcsull in car bon 
dioxide l educlions cmiipai able lo (hose 
planned by lhe Euro[)eans, il would pul 
the Europeans and llie Aiiiei icans "in 
the same ballpark" in (he iicgoiialions, 
said Rafe Pomerance of the World 
Resources liislilule, a Wasliiiigum-
bascd environmenlai organization. The 
present round of negotiations ends Fri­
day, but substantive lalks concluded 
today. A final session before the Rio de 
Janeiro conference is lenlativcly 
scheduled to slari on April 30 in cither 
New York or Cleiieva. 

The Uniled Slates also announced 
today lhal i l would unilaterally provide 
$75 million lo help developing couiurics 
deal Willi emissions of the lical-lrap-
ping gases. Some delegates from devel­
oping countries, while reserving ulti­
mate judgment, noled with approval 
that lhe Uniled States was reversing a 
position in which i l had opposed the 
principle of aid. The two issues, emis­
sions caps and finances, have been 
central lo the talks. 

Environniciitalisis reaclcd to the 
American statement wilh qualified ap­
proval. "At least we now have a signal 
lhal people at high levels in the While 
House are beginning to think aboul how 
lo limit global warming, and that's a 
good sign," said Dr. Michael Oppen-
licinicr, a climale expert with the Envi-
roiinicnlal Defcn.se Fund. "But if il's 
llie Uisl thing we hear out of the Admin­
istration on global warming," he said, 
" then il's a sham." 

The head of lhe British delegation. 
Dr. David Fisk, said the American an­
nouncement "was received by every­
one as a very encouraging first step." 
Bul, he said, "We want to hear more." 

Daniel F. Becker, a global-warming 
expert for the Sierra Club, said the 
measures described by Mr. Reinstein 
were slill subject to testing. Bul "i t is 
really clear that the President has 
abandoned the Flat Earth Society ap­
proach to global warming," he said, 
"and lor lhal we should all be happy." 

riio Ainei icaii iiiilialivc comes in a 
polilical year when environmentalists 
are casting the global warming lalks 
as a litmus lest of the Administration's 
ability to show leadership on global 
environiiieiilal issues. All five major 

Democratic Presidential candidates 
have endorsed the European position 
on targets and timetables for carbon 
dioxide reduction, and Mr. Bush would 
be open for harsh criticism if the Unil­
ed .stales were perceived as torpedoing 
the treaty. 

Industry groups praised the Admin­
istration's move, " r think the U.S. is 
pulling its money where its moiitli is." 
said John Shlaes, executive director of 
the Global Climale Coalition. 

The coalition, which consists of trade 
associations, supports a policy in which 
steps taken to limit emissions of the 
gases also have other benefits, like 
controlling ground-level air pollution or 
achieving.greater energy efficiency. 

ThC: measures listed by Mr. Rein­
stein today fit that description. He ctm-
linucd to oppose lai-gets and limelablcs 
for reducing emissions, saying thai lhe 
Administrniion would Tocus on a policy 
of "do-ablc" actions lhal "have whal-
cyer results lhey have." 

" I f il achieves stabilization," lie said, 
"that's wonderful." 

He said lhal the United Slates would 
come up with preliminary estimates of 
the measures' limiling effect on grccn-
liouse-gas emissions in lime for the 
final negotiating session. 



I \ UN ITED S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y 

o 3 ^ / ^ ^ WASHINGTON, D.C. 20460 

K . ^ . J March 20. 1992 

OFFICE OF 

POLICY, PLANNING AND EVALUATION 

Ms. Kathleen McGinty 
393 Senate Russell O f f i c e B u i l d i n g 
Washington, D.C. 20510 

Dear Ms McGinty: 

Enclosed f o r your i n f o r m a t i o n are the recent IPCC I n t e r i m 
Report and m a t e r i a l on the climate n e g o t i a t i o n s . 

The I n t e r n a t i o n a l N e g o t i a t i n g Committee (INC) on Climate 
Change concluded i t s f i f t h session on February 28, 1992, i n 
New York. The n e g o t i a t o r s continue t o grappled w i t h two main 
issues: f i n a n c i a l support f o r developing countries and commitments 
by developed c o u n t r i e s . Numerous second t i e r issues such as the 
o r g a n i z a t i o n a l s t r u c t u r e of the convention, r e p o r t i n g , f i n a n c i a l 
mechanisms, entry i n t o force, and a "quick s t a r t r e s o l u t i o n " are 
yet t o be d e a l t w i t h i n a s u b s t a n t i a l manner. During the meeting, 
the U.S. announced a l i s t of measures and p o l i c i e s t o l i m i t GHG 
emissions and i n d i c a t e d t h a t i t would provide $50M i n core support 
to the GEF and $25M f o r country studies. These announcements were 
greeted p o s i t i v e l y by most delegations and the NGO community. An 
i n t e r c e s s i o n a l meeting of OECD countries i s planned f o r A p r i l 13-14 
to coordinate p o s i t i o n s and a f i n a l n e g o t i a t i n g session i s planned 
i n New York between A p r i l 30 and May 8. 

Over the next several years, we expect EPA to be h e a v i l y 
involved i n a l l phases of the next IPCC assessment, the 
implementation of the climate convention, and i n t e r n a t i o n a l f o r e s t 
n e g o t i a t i o n s . . We also expect EPA t o p a r t i c i p a t e i n the 
implementation of country studies and the development of a new U.S. 
n a t i o n a l plan. I n summary, we are nearing the end of the f i r s t 
phase of our a c t i v i t i e s , but the f u t u r e w i l l b r i n g a new l i s t of 
challenges. 

Sincerely, 

Dennis A. Tirpak, D i r e c t o r 
Climate Change D i v i s i o n 

Enclosure 
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SECTION I. l.NTRODUCTIQN 

Ac it^ f i f th session (Geneva, March 1991), the Intergovernmental Panel on 
Climate Change (IPCC) decided to address the six following tasks in a short-term effort 
to produce an update of its First Assessment Report (August 1990): 

Task 1: Assessment of net greenhouse gas emissions: 

Sub-section 1: Sources and sinks of greenhouse gases; 
Sub-section 2: Global Warming Potentials; 

Task 2: Predictions of the regional distributions of climate change and 
associated impact studies, including model validation studies: 

Sub-section 1: Update of regional climate models; 
Sub-section 2: Analysis of sensitivity to regional climate 

change; 

Task 3: Energy and industry related issues; 

Task 4: Agriculture and forestry related issues; 

Task 5: Vulnerability to sea-level rise; 

Task 6: Emissions scenarios. 

Each Working Group presented material consisting of a supplement to the IPCC 
First Assessment Report (1990) together with supporting documents. The supplementary 
reports have been prepared by subgroups, and have been extensively scrutinized and 
agreed on by open-ended plenary meetings of the three Working Groups. The supporting 
documents are being prepared by the Working Groups, subgroups or lead authors and 
have been or will be extensively refereed. 

The IPCC, at its seventh session (Geneva, 10-12 February 1992), recognized with 
appreciation the dedicated work of many scientists in preparing the reports and 
supporting documents, especially considering the short time available for their 
preparation. The IPCC considered and Included the supplementary reports from the 
Working Groups as contributions to the 1992 IPCC Supplement. The IPCC requested 
that any minor inconsistencies between the Working Group reports be removed so far 
as possible. Other inconsistencies will be resolved In follow-up work. It was noted that 
the supplementary reports are overviews of the work which has been carried out and 
that the supporting documents provide a great deal of additional detailed information, 
and it was requested that these documents be made available as soon as possible. Issues 
common to all three working groups as well as other issues raised by members of the 
IPCC (in particular matters requiring further work) were discussed during the seventh 
session and are included in section VIII of the Supplement. 



Publication of the 1992 IPCC Supplement completes the short-term work on che 
SIX Tasks agreed on at the fifth session of the IPCC. IPCC-V. Long-term work on the 
same Tasks was also agreed on at the same session IPCC and this continues. 



SECTION' 11. SCIENTIFIC ASSESSMENT 

TASK 1: ASSESSMENT OF NATIONAL NET GRFENHOUSE GA.S EMISSIONS ANn 
THEIR IMPLICATIONS 

T-̂ SK 2: PREDICTIONS OF THE REGIONAL DISTRIBUTIONS OF CI IMATF 

CHANGE AND ASSOCIATED IMPACT STUDIES. INCLUDING MOHFI 
VALIDATION STUDIES (PART ON PREDICTIONS OF THE REGION A r 
DISTRIBUTIONS OF CLIMATE CHANGE. INCLUDING MOHFI 
VALIDATION STUDIES) 

T.ASK 6: EMISSIONS SCENARIOS 

BY WORKING GROUP 1 

1. Current Task 

The fifth session of the Intergovernmental Panel on Climate Change (IPCC) 
(Geneva, March 1991) adopted six tasks for the ongoing work of its three working 
groups. While successful completion of these tasks required cooperation between all 
three groups, particular responsibility fell to the Scientific Assessment working group 
(WGl) for Tasks 1, 2 and 6: 

Task 1: Assessment of net greenhouse gas emissions. 

Sub-section 1: Source and sinks of greenhouse gases. 
Sub-section 2: Global Warming Potentials. 

Task 2: Predictions of the regional distributions of climate change and 
associated impact studies; including model validation studies. 

Task 6: Emissions scenarios. 

The tasks were divided into long- and short-term components. The purpose of the 
short-term workplan, whose results are reported in the present document, was to 
provide an update to the 1990 IPCC Scientific Assessment, addressing some of the key 
issues of that report. This update is by definition less comprehensive than the 1990 
report - for example sea level rise apart from the effect of thermal expansion is not 
included. It is against the background of that document that the findings of this update 
should be read. 

This assessment, in order to incorporate as much recent material as possible, 
necessarily includes discussion of new results which have not yet been through, or are 



currently undergoing, the normal process of peer review. Where such is the case che 
provisional nature of the results has been taken into account. 

A brief progress report on the preparation of guidelines for the compilation of 
national inventories of greenhouse gas emissions, part of WGI's long-term work under 
Task 1, appears as an Annex to this Supplement. 

2. Our Major Conclusions 

Findings of scientific research since 1990 do not affect our fundamental 
understanding of the science of the greenhouse effect and either confirm or do not 
justify alteration of the major conclusions of the first IPCC Scientific Assessment, in 
particular the following: 

0 emissions resulting from human activities are substantially increasing the 
atmospheric concentrations of the greenhouse gases: carbon dioxide, methane, 
chlorofluorocarbons, and nitrous oxide; 

0 the evidence from the modelling studies, from observations and the sensitivity 
analyses indicate that the sensitivity of global mean surface temperature to 
doubling CO2 is unlikely to lie outside the range 1.5° to 4.5''C; 

0 there are many uncertainties in our predictions particularly with regard to the 
timing, magnitude and regional patterns of climate change due to our incomplete 
understanding; 

0 global mean surface air temperature has increased by 0.3° to 0.6°C over the last 
100 years; 

0 the size of this warming is broadly consistent with predictions of climate models, 
but it is also of the same magnitude as natural climate variability. Thus the 
observed Increase could be largely due to this natural variability; alternatively 
this variability and other human factors could have offset a still larger 
human-induced greenhouse warming; 

0 the unequivocal detection of the enhanced greenhouse effect from observations 
is not likely for a decade or more. 

There are also a number of significant new findings and conclusions which we summarize 
as follows: 

Gases and Aerosols 

0 Depletion of ozone In the lower stratosphere In the middle and high latitudes 
results in a decrease in radiative forcing which Is believed to be comparable in 
magnitude to the radiative forcing contribution of chlorofluorocarbons (CFCs) 
(globally-averaged) over the last decade or so. 



The cooling eiiecc of aerosols* resulcing from sulphur emissions may nave oftsec 
a significant part of the greenhouse warming in the Northern Hemisphere (NH) 
during the past several decades. Although this phenomenon was recognized in the 
1990 report, some progress has been made in quantifying its effect. 

The Global Warming Potential (GWP) remains a useful concept but its practical 
utility for many gases depends on adequate quantification of the indirect effects 
as well as the direct. We now recognize that there is increased uncertainty in the 
calculation of GWPs, particularly in the indirect components and, whilst indirect 
GWPs are likely to be significant for some gases, the numerical estimates in this 
Supplementary Report are limited to direct GWPs. 

Whilst the rates of increase in the atmospheric concentrations of many 
greenhouse gases have continued to grow or remain steady, those of methane and 
some halogen compounds have slowed. 

Some data indicate that global emissions of methane from rice paddies may 
amount to less than previously estimated. 

Scenarios 

Steps have been taken towards a more comprehensive analysis of the dependence 
of future greenhouse gas emissions on socio-economic assumptions and 
projections. A set of updated scenarios have been developed for use in modelling 
studies which describe a wide range of possible future emissions in the absence 
of coordinated policy response to climate change. 

Modelling 

Climate models have continued to improve in respect of both their physical 
realism and their ability to simulate present climate on large scales, and new 
techniques are being developed for the simulation of regional climate. 

Transient (time-dependent) simulations with coupled ocean-atmosphere models 
(CGCMs), in which neither aerosols nor ozone changes have been included, 
suggest a rate of global warming that is consistent, within the range of 
uncertainties, with the 0.3°C per decade warming rate quoted by IPCC (1990) for 
Scenario A of greenhouse gas emissions. 

The scientific definition of 'aerosol' is an airborne particle or collection of particles, but 
the word has become associated, erroneously, with the propellam used in 'aerosol sprays'. 
Throughout this report the term 'aerosol' means airborne particle or particles. 



0 The large-scale geographical patterns of warming produced by the transient 
model runs with CGCMs are generally similar to the patterns produced by the 
earlier equilibrium models except that the transient simulations show reduced 
warming over the northern North Atlantic and the southern oceans near 
Antarctica. 

0 CGCMs are capable of reproducing some features of atmospheric variability on 
intra-decadal time-scales. 

0 Our understanding of some climate feedbacks and their incorporation in the 
models has improved. In particular, there has been some clarification of the role 
of upper tropospherlc water vapour. The role of other processes, in particular 
cloud effects, remains unresolved. 

Climate Observations 

o The anomalously high global mean surface temperatures of the late 1980s have 
continued into 1990 and 1991 which are the warmest years in the record. 

0 Average warming over parts of the Northern Hemisphere mid-latitude continents 
has been found to be largely characterized by Increases in minimum (night-time) 
rather than maximum (daytime) temperatures. 

0 Radiosonde data Indicate that the lower troposphere has warmed over recent 
decades. Since meaningful trends cannot be assessed over periods as short as a 
decade, the widely reported disagreements between decadal trends of air 
temperature from satellite and surface data cannot be confirmed because the 
trends are statistically Indistinguishable. 

0 The volcanic eruption of Mount Plnatubo In 1991 Is expected to lead to transitory 
stratospheric warming. With less certainty, because of other natural influences, 
surface and tropospherlc cooling may occur during the next few years. 

0 Average warming over the Northem Hemisphere during the last four decades has 
not been uniform, with marked seasonal and geographic variations; this warming 
has been especially slow, or absent, over the extratropical north west Atlantic. 

o The consistency between observations of global temperature changes over the 
past century and model simulations of the warming due to greenhouse gases over 
the same period Is improved If allowance Is made for the Increasing evidence of 
a cooling effect due to sulphate aerosols and stratospheric ozone depletion. 

The above conclusions have Implications for future projections of global warming 
and somewhat modify the estimated rate of warming of 0.3°C per decade for the 
greenhouse gas emissions Scenario A of the IPCC 1990 Report. If sulphur emissions 
continue to increase, this warming rate Is likely to be reduced, significantly in the 
Northern Hemisphere, by an amount dependent on the future magnitude and regional 
distribution of the emissions. Because sulphate aerosols are very short-lived in the 
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armosphere their effect on global warming rapidly adjusts co increases or decreases in 
emissions. It should also be noted that while partially offsetting the greenhouse 
warming, the sulphur emissions are also responsible for acid rain and other 
environmental effects. There is a further small net reduction likelv in the rate of global 
warming during the next few decades due to decreases in stratospheric ozone, partially 
offset by increases in tropospherlc ozone. 

Research carried out since the 1990 IPCC Assessment has served to improve our 
appreciation of key uncertainties. There is a continuing need for increased monitoring 
and research into climate processes and modelling. This must involve, in particular 
strengthened international collaboration through the World Climate Research 
Programme (WCRP), the International Geosphere Biosphere Programme (IGBP) and the 
Global Climate Observing System (GCOS). 

How does the climate system work, and what information do we need to estimate future 
changes? 

* How does the climate system work? 

The Earth absorbs radiation from the Sun, mainly at the surface. This energy is 
then redistributed by the atmosphere and ocean and re-radiated to space at 
longer Cthermar, 'terrestriar or 'infrared') wavelengths. Some of the thermal 
radiation is absorbed by radiatively-active ('greenhouse') gases in the 
atmosphere, principally water vapour, but also carbon dioxide, methane, the 
CFCs, ozone and other greenhouse gases. The absorbed energy is re-radiated in 
all directions, downwards as well as upwards such that the radiation that is 
eventually lost to space is from higher, colder levels in the atmosphere (see 
diagram below). The result is that the surface loses less heat to space than it 
would do in the absence of the greenhouse gases and consequently stays warmer 
than ic would otherwise be. This phenomenon, which acts rather like a 'blanker' 
around che Earth, is known as the greenhouse effect. 
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* What factors can change climate? 

Any factor which alters the radiation received from the Sun or lost to space, or 
which alters the redistribution of energy within the atmosphere, and between the 
atmosphere, land and ocean, will affect climate. 

The Sun's output of energy is known to change by small amounts over an 11-year 
cycle, and variations over longer periods may occur. On time-scales of tens to thousands 
of years, slow variations in the Earth's orbit have led to changes in the seasonal and 
latitudinal distribution of solar radiation; these changes have played an important part 
in controlling the variations of past climate. 

Increases in the concentration of the greenhouse gases will reduce the efficiency 
with which the Earth cools to space and will tend to warm the lower atmosphere and 
surface. The amount of warming depends on the size of the increase in concentration 
of each greenhouse gas, the radiative properties of the gases involved, and the 
concentration of other greenhouse gases already present in the atmosphere. It also can 
depend on local effects such as the variation with height of the concentration of the 
greenhouse gas, a consideration that may be particularly germane to water vapour which 
is not uniformly mixed throughout the atmosphere. The effect is not a simple one and 
the balance which is struck between these factors depends on many aspects of the 
climate system. 

Aerosols (small particles) from volcanoes, emissions of sulphates from industry 
and other sources can absorb and reflect radiation. Moreover, changes in aerosol 
concentrations can alter cloud reflectivity through their effect on cloud properties. In 
most cases aerosols tend to cool climate. In general, they have a much shorter lifetime 
than greenhouse gases so their concentrations respond much more quickly to changes 
in emissions. 

Any changes in the radiative balance of the Earth, including those due to an 
increase in greenhouse gases or in aerosols , will tend to alter atmospheric and oceanic 
temperatures and the associated circulation and weather patterns. However climate 
varies naturally on all time-scales due to both external and Internal factors. To 
distinguish man-made climate variations from those natural changes, it is necessary to 
identify the man-made 'signal' against the background 'noise' of natural climate 
variability. 

A necessary starting point for the prediction of changes in climate due to 
increases in greenhouse gases and aerosols is an estimate of their future concentrations. 
This requires a knowledge of both the strengths of their sources (natural and man-made) 
and also the mechanisms of their eventual removal from the atmosphere (their sinks). 
The projections of future concentrations can then be used In climate models to estimate 
the climatic response. We also need to determine whether or not the predicted changes 
will be noticeable above the natural variations in climate. Finally, observations are 
essential in order to monitor climate, to study climatic processes and to help in the 
development and validation of models. 
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Recenc Improvemencs in Sciencific Underscanding 

3. How has our Understanding of the Sources and Sinks of Greenhouse Gases and 
Aerosols Changed? 

During che last eighteen months there have been a number of important advances 
in our understanding of greenhouse gases and aerosols. These advances include an 
improved quantitative understanding of the atmospheric distributions, trends, sources 
and sinks of greenhouse gases, their precursors and aerosols, and an improved 
understanding of the processes controlling their global budgets. 

Atmospheric Concentrations and Trends of Long-lived Greenhouse Gases- The 
atmospheric concentrations of the major long-lived greenhouse gases [carbon dioxide 
(CO2), methane (CH4), nitrous oxide (NjO), chlorofluorocarbons (CFCs), and carbon 
tetrachloride (CCl4)I continue to increase because of human activities. While the growth 
rates of most of these gases have been steady or increasing over the past decade, that 
of CH4 and some of the halocarbons has been decreasing. The rate for CH4 has declined 
from about 20 ppbv/yr in the late 1970s to possibly as low as 10 ppbv/yr in 1989. While 
a number of hypotheses have been forwarded to explain these observations, none is 
completely satisfactory. 

Atmospheric Concentrations and Trends of Other Gases that Influence the 
Radiative Budget: Ozone (O3) is an effective greenhouse gas both in che stratosphere 
and in the troposphere. Significant decreases have been observed during the last one to 
two decades in total column O3 at all latitudes - except the tropics - in spring, summer 
and winter. The downward trends were larger during the 1980s than in the 1970s. These 
decreases have occurred predominantly in the lower stratosphere (below 25km), where 
the rate of decrease has been up to 10% per decade depending on altitude. In addition 
chere is evidence to indicate that O3 levels in the troposphere up to 10km altitude 
above the few existing ozonesonde stations at northern middle latitudes have increased 
by about 10% per decade over the past two decades. Also, the abundance of carbon 
monoxide (CO) appears to be increasing in the NH at about 1% per year. However, there 
is little new information on the global trends of other tropospherlc O3 precursors, 
(non-methane hydrocarbons (NMHC) and oxides of nitrogen (NO^)). 

Sources and Sinks of Carbon Dioxide: The two primary sources of the observed 
increase in atmospheric COj are combustion of fossil fuels and land-use changes; 
cement production is a further important source. 

The emission of CO2 from the combustion of fossil fuels grew between 1987 and 
1989. Preliminary data for 1990 indicate similar emissions to 1989. The best estimate 
for global fossil fuel emissions in 1989 and 1990 is 6.0±0.5 GtC*, compared to 5.7±0.5 
GtC in 1987 (IPCC, 1990). The estimated total release of carbon in the form of CO2 
from oil well fires in Kuwait during 1991 was 0.065 GtC, about one percent of total 
annual anthropogenic emissions. 

* / GtCfgigatonne of carbon) equals one billion [one thousand million (ICp)] tonnes of carbon 
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The direct net flux of CO2 from land use changes (primarily deforestation), 
integrated over time, depends upon the area of land deforested, the rate of 
reforestation and afforestation, the carbon density of the original and replacement 
forests, and the fate of above-ground and soil carbon. These and other factors are 
needed to estimate annual net emissions but significant uncertainties exist in our 
quantitative knowledge of them. Since IPCC (1990) some progress has been made in 
reducing the uncertainties associated with the rate of deforestation, at least in Brazil. 
A comprehensive, multi-year, high spatial resolution satellite data set has been used to 
to estimate that the average rate of deforestation in the Brazilian Amazonian forest 
between 1978 and 1989 was 2.1 million hectares (Mha) per year. The rate increased 
between 1978 and the mid-1980s, and has decreased to 1.4 Mha/yr in 1990. The Food and 
Agriculture Organization (FAO), using information supplied by individual countries, 
recently estimated that the rate of global tropical deforestation in closed and open 
canopy forests for the period 1981-1990 was about 17 Mha/yr, approximately 50% higher 
than in the period 1976-1980. 

Despite the new information regarding rates of deforestation, the uncertainties 
in estimating CO2 emissions are so large that there is no strong reason to revise the 
IPCC 1990 estimate of annual average net flux to the atmosphere of 1.6±1.0 GtC from 
land-use change during the decade of the 1980s. 

Since IPCC (1990) particular attention has focussed on understanding the 
processes controlling the release and uptake of CO2 from both the terrestrial biosphere 
and the oceans, and on the quantification of the fluxes. Based on models and the 
atmospheric distribution of CO2, it appears that there is a small net addition of carbon 
to the atmosphere from the equatorial region, a combination of outgassing of CO2 from 
warm tropical waters and a terrestrial biospheric component that is the residual 
between large sources (Including deforestation) and sinks. There appears to be a strong 
Northern Hemisphere sink, containing both oceanic and terrestrial biospheric 
components, and a weak Southern Hemisphere (SH) sink. The previous IPCC global 
estimate for an ocean sink of 2.0±0.8 GtC per year is still a reasonable one. The 
terrestrial biospheric processes which are suggested as contributing to the sinks are 
sequestration due to forest regeneration, and fertilization arising from the effects of 
both CO2 and nitrogen (N), but none of these can be adequately quantified. This implies 
that the Imbalance (of order 1-2 GtC/yr) between sources and sinks, i.e., "the missing 
sink", has not yet been resolved. This fact has significant consequences for estimates 
of future atmospheric CO2 concentrations (see Section 5) and the analysis of the 
concept of the Greenhouse Warming Potential (see Section 6). 

Sources of Methane: A total (anthropogenic plus natural) annual emission of CH4 
of about SOOTg can be deduced from the magnitude of its sinks combined with its rate 
of accumulation in the atmosphere. While the sum of the individual sources Is consistent 
with a total of SOOTg CH4, there are still many uncertainties In accijrately quantifying 
the magnitude of emissions from individual sources. Significant new information includes 
a revised rate of removal of CH4 by atmospheric hydroxyl (OH) radicals (because of a 
lower rate constant), a new evaluation of some of the sources (e.g., from rice fields) and 
the addition of new sources (e.g., animal and domestic waste). Recent CH4 isotopic 
studies suggest that approximately lOOTg CH4 (20% of the total CH4 source) is of fossil 
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origin, largely from the coal, oil, and natural gas industries. Recent studies of CHj 
emissions from rice agriculture, in particular Japan, India, Australia, Thailand and 
China, show that the emissions depend on growing conditions, particularly soil 
characceristics, and vary significantly. While the overall uncertainty in the magnitude 
of global emissions from rice agriculture remains large, a detailed analysis now suggests 
significantly lower annual emissions than reported in IPCC 1990. The latest estimate 
of che acmospheric lifetime of CH4 is about 11 years. 

Sources of Nitrous Oxide: Adipic acid (nylon) production, nitric acid production 
and automobiles with three-way catalysts have been identified as possibly significant 
anthropogenic global sources of nitrous oxide. However, the sum of all known 
anthropogenic and natural sources is still barely sufficient to balance the calculated 
atmospheric sink or to explain the observed increase in the atmospheric abundance of 
N2O. 

Sources of Halogenated Species: The worldwide consumption of CFCs 11, 12, and 
113 is now 40% below 1986 levels, substantially below the amounts permitted under the 
Montreal Protocol. Further reductions are mandated by the 1990 London Amendments 
to the Montreal Protocol. As CFCs are phased out, HCFCs and HFCs will substitute, but 
ac lower emission rates. 

Stratospheric Ozone Depletion: Even if the control measures of the 1990 London 
amendments to the Montreal Protocol were to be implemented by all nations, che 
abundance of stratospheric chlorine and bromine will increase over the next several 
years. The Antarctic ozone hole, caused by Industrial halocarbons, will therefore recur 
each spring. In addition, as the weight of evidence suggests that these gases are also 
responsible for the observed reductions in middle- and high-latitude stratospheric O3, 
the depletion at these latitudes is predicted to continue unabated through the 1990s. 

Sources of Precursors of Tropospherlc Ozone: Little new information is available 
regarding the tropospherlc ozone precursors (CO, NMHC, and NO^ ), all of which have 
significant natural and anthropogenic sources. Their detailed budgets therefore remain 
uncertain. 

Source of Aerosols: Industrial activity, biomass burning, volcanic eruptions, and 
sub-sonic aircraft contribute substantially to the formation of tropospherlc and 
stratospheric aerosols. Industrial activities are concentrated in the Northern Hemisphere 
where their impact on tropospherlc sulphate aerosols is greatest. Sulphur emissions, 
which are due in large part to combustion effluents, have a similar emissions history to 
that of anthropogenic CO2. Estimates of emissions of natural sulphur compounds have 
been reduced from previous figures, thereby placing more emphasis on the 
anthropogenic contribution. 

4. Scenarios of Future Emissions 

Scenarios of net greenhouse gas and aerosol precursor emissions for the next 100 years 
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or more are necessary to support study of potential anthropogenic impacts on che 
climace system. The scenarios provide inputs to climate models and assist in the 
examination of the relative importance of relevant trace gases and aerosol precursors 
in changing atmospheric composition and climate. Scenarios can also help in improving 
the understanding of key relationships among factors that drive future emissions. 

Scenario outputs are not predictions of the future, and should not be used as 
such; they illustrate the effect of a wide range of economic, demographic and policy 
assumptions. They are inherently controversial because they reflect different views of 
the future. The results of short-term scenarios can vary considerably from actual 
outcomes even over short time horizons. Confidence in scenario outputs decreases as 
the time horizon increases, because the basis for the underlying assumptions becomes 
increasingly speculative. Considerable uncertainties surround the evolution of the types 
and levels of human activities (including economic growth and structure), technological 
advances, and human responses to possible environmental, economic and institutional 
constraints. Consequently, emission scenarios must be constructed carefully and used 
with great caution. 

Since completion of the 1990 IPCC Scenario A (SA90) events and new information 
have emerged which relate to that scenario's underlying assumptions. These 
developments include: the London Amendments to the Montreal Protocol; revision of 
population forecasts by the World Bank and United Nations; publication of the IPCC 
Energy and Industry Sub-group scenario of greenhouse gas emissions to 2025; political 
events and economic changes in the former USSR, Eastern Europe and the Middle East; 
re-estlmatlon of sources and sinks of greenhouse gases (reviewed In this Assessment); 
revision of preliminary FAO data on tropical deforestation; and new scientific studies 
on forest biomass. There has also been recognition of considerable uncertainty regarding 
other important factors that drive future emissions. 

These factors have led to an update of the SA90. Six alternative IPCC Scenarios 
(IS92 a-f) now embody a wide array of assumptions, summarized in Table 1, affecting 
how future greenhouse gas emissions might evolve In the absence of climate policies 
beyond those already adopted. This constitutes a significant Improvement over the 
previous methodology. However, the probability of any of the resulting emission paths 
has not been analyzed. IPCC WGl does not prefer any Individual scenario. Other 
combinations of assumptions could illustrate a broader variety of emission trajectories. 
The different worlds which the new scenarios imply, in terms of economic, social and 
environmental conditions, vary widely. The current exercise provides an interim view 
and lays a basis for a more complete study of future emissions of greenhouse gas and 
aerosol precursors. 
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T a b l e 1: Si iminury o f Assumpt ions in ihc Six IPCC I S J J I A l ie rnu i ive Scenarios. • 

Scenario Populatiun Economic Growth Energy Supplies t t Odier t t t CI C 

IS92a World Bank 1991 
11.3 B by 2100 

1990 2025: 2.9% 
1990-2100: 2.3% 

12.000 EJ Conventional Oil 
13.000 EJ Natural Gas 
Solar costii fall to $0 075/kWh 
191 EJ of biofucis available at 
$7(Vba(Tcl 

Legally enacted and 
intcmaiionally agreed controls un 
SO,. NOj and NMVOC 
emissions. 

P.irli;il ci)ni|i l i: incc ^ M I I I M n i i i i . . I I 

Pioiocol . rijchn()liigit..i l li^in.'.K I 

rc.siill>i i l l ^ i . i i lnal |)li.isc mi l o l 

C I ' C M ii lso III i i (m-^i^ i i . i l i i i y 

coi i i iu ics l>y 2073. 

IS92b World Bank 1991 
11.3 B by 2100 

1990-2025 2.9% 
1990̂ 2100 23% 

Same as "a" Same as "a" plus commitments 
by many 
OECD counuies to stabilize or 
reduce CO2 emissions. 

Global con ip l i jncc wnl i I ICI IUILI 
phase out of Monuc . i l I ' I O U K O I 

IS92c UN Medium Low Case 1990-2025 2.0% 
6.4 B by 2100 1990-2100 1.2% 

8,000 EJ Convcniional Oil 
7.300 EJ Natural Gas 
Nuclear costs decline by 0.4% 
annually. 

Same as "a" Same as "a" 

IS92d UN Medium Low Case 1990-2025 2.7% 
6.4 B by 2100 1990-2100 2.0% 

Oil and gas same as ' c ' 
Solar cosu fall 10 J0.065/kWh 
272 EJ of biofuels available at 
$5(Vbanel 

Emission controls extended 
worldwide for CO. NO,, 
NMVOC. and SO,. Hall 
deforestauon. Capture and use of 
emissions from coal mining and 
gas production and use. 

CFC produi'iion pli.isc mil liy 
1997 for in(lusunll^cl: ciiiiiiiru 
Phase out of I ICl 

IS92e World Bank 1991 1990-2025 3.5% 18.400 EJ conventional oil 
11.3 B by 2100 1990-2100 3.0% Gas same as "a"* " 

Phase out nuclear by 2073 

Emission controls (30 % 
pollution surcharge'on fossil 
energy). 

Same as "d" 

I S 9 2 r UN Medium High Case Same as "a" 
17.6 8 by 2100 

t 
t t 

t t t 

Oil and gas same as "e" 
Solar costs fall to $0 083AWIi 
Nuclear costs increase 10 
$».09/kWh 

Same as "a" Same 

The usumpiioni foi Ihc 1990 Scenuio A ue dcicrilKd in IPCC (1990) Anne* A, pp 331 339 
Al l Kcninos ufumc c d icsoiuccs up ui 197.000 EJ Up u> I 5 » of ihis resource is usumed u> be .v. iUble u J l 30/K.gajoule lhe mine 

Tropic.l dcforeii.Lon rues ( fo, closed u d open foresis) bcgm from u . avenge r.le of 17.0 millKm heci«es/ye« (1A(1. 1991) for 1981 1990. Uien incc.se w „ l , „.,puU,u>n . ,M„1 . , „ u , „ „ 
by •v.i^.bi l j iy of iMd nol leg.lly prolecud. IS9ld issumes tn evenlu.l h. l i of defore.u.ion for ,e«ons oihe, i h« , Uunaie Above ground cubon density pe, heciare v . n c i w„ ) . I,.,. .. 
from 16 u> 117 ion. C/heci«e. w.ih «>U C , « „ m g from 61 lo 100 T C/h. However, only . pon.on of c«bon is rck-.scd over ume w.ih laml conversion depend ng on y.H- o ' i " , T 



Scenario Results: The range of possible greenhouse gas futures is very wide, as 
ttie Figure below illustrates (showing only CO2). AU six scenarios can be compared to 
SA90. IS92a is slightly lower than SA90 due to modest and largely offsetting changes in 
the underlying assumptions. (For example, compared to SA90, higher population 
forecasts increase the emission estimates, while phaseout of halocarbons and more 
optimistic renewable energy costs reduce them.) The highest greenhouse gas levels 
result from the new scenario IS9?e which combines, among other assumptions, moderate 
population growth, high economic growth, high fossil fuel availability and eventual 
hypothetical phaseout of nuclear power. The lowest greenhouse gas levels result from 
IS92c which assumes that population grows, then declines by the middle of the next 
century, that economic growth is low and that there are severe constraints on fossil fuel 
supplies. The results of all six scenarios appear in Table 2. Overall, the scenarios 
indicate that greenhouse gas emissions could rise substantially over the coming century 
in the absence of new measures explicitly intended to reduce their emission. However, 
lS92c has a CO2 emission path which eventually falls below its starting 1990 level. 
IS92b, a modification of IS92a, suggests that current commitments by many OECD 
Member countries to stabilize or reduce CO2 might have a small impact on greenhouse 
gas emissions over the next few decades, but would not offset substantial growth in 
possible emissions in the long run. lS92b does not take into account that such 
commitments could accelerate development and diffusion of low greenhouse gas 
technologies, nor possible resulting shifts in industrial mix. 

Carbon Dioxide: The new emissions scenarios for CO-? from the energy sector 
span a broad range of futures (see Figure below). 
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Population and economic growth, structural changes in economies, energy prices, 
technological advance, fossil fuel supplies, nuclear and renewable energy availability are 
among the factors which could exert major influence on future levels of CO-) emissions. 
Developments such as those in the republics of the former Soviet Union and in Eastern 
Europe, now incorporated into all the scenarios, have important implications for future 
fossil fuel carbon emissions, by affecting the levels of economic activities and the 
efficiency of energy production and use. Blotlc carbon emissions in the early decades 
of the scenarios are higher than SA90, reflecting higher preliminary FAO estimates of 
current rates of deforestation in many - though not all - parts of the world, and higher 
estimates of forest biomass. 
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Table 2: Seiccied Results of Six 1992 IPCC Greenhouse Gas Scenarios 

Tropical Dcroreslaiion Emissions Per Year 
Total 

Scenario Years Decline in Decline in Cumulative Forest Cumulative Year C O 2 C I I 4 N2O CFCs S ( ) , 

T P E R / G N P C intensity Net Fossil C Cleared Net C (GtC) (Tg) CTgN) (Ki) (TgS) 

(avenge annual (avenge annual Emissions (million Emissions 
change) change) (GlC) hectares) (GtC) 

IS92a 19902025 0.8% 0.4% 285 678 42 1990 7 4 506 12 0 827 VH 
1990-2100 1.0% 0.2% 1386 1447 77 2025 12 2 659 15 8 217 141 

2100 20.3 917 170 3 169 

IS92b 1990-2025 0.9% 0 4 % 275 678 42 2025 118 659 15 7 36 HI) 
1990-2100 1.0% 0.2% 1316 1447 77 2100 19.0 917 169 0 164 

I S 9 2 C 1990 2025 0.6% 0.7% 228 675 42 2025 8.8 589 15 0 217 i n 
1990 2100 0.7% 0.6% 672 1343 70 2100 4.6 546 13.7 3 77 

IS92d 1990-2025 0.8% 0.9% 249 420 25 2025 9.3 584 15 1 2A KM 
1990 2100 0.8% 0.7% 908 651 30 2100 10.3 567 14 5 0 87 

IS92e 1990-2025 1.0% 0.2% 330 678 42 2025 15 1 692 16 3 2-1 l o ) 
1990 2100 1.1% 0.2% 2050 1447 77 2100 35.8 1072 19.1 0 

IS92r I990-2Q2S 0.8% 0.1% 311 725 46 2025 14 4 697 162 217 n i 
1990-2100 1.0% 0 1 % 1690 1686 93 

* • 
2100 26.6 1168 190 3 201 

TPER = Total Primaiy Energy Requirement 
Caibon iniensiiy u defined as uniu of carbon per unit of TPER 
CPCi include CFC 11. CFC-12, CFC-113. CFC-114 and CFC-115 



Halocarbons: The revised scenarios for CFCs and other substances which deplete 
stratospheric ozone are much lower than in SA90. This is consistent with wide 
participation in the controls under the 1990 London Amendments to the Montreal 
Protocol. However, the future production and composition of CFC substitutes (HCFCs 
and HFCs) could significantly affect the levels of radiative forcing from these 
compounds. 

Methane, Nitrous Oxide, Ozone Precursors and Sulphur Gases: The distribution 
of CH4 and N2O emissions from the different sources has changed from the SA90 case. 
Methane from rice paddies are lower, and emissions from animal waste and domestic 
sewage have been added. N2O emission factors for stationary sources and biomass 
burning have been revised downwards. Adipic and nitric acid have been included as 
additional sources of N2O. Preliminary analysis of the emissions of volatile organic 
compounds and sulphur dioxide suggests that the global emissions of these substances 
are likely to grow in the coming century if no new limitation strategies are 
implemented. 

5.. Relationship Between Emissions and Atmospheric Concentrations and the 
Influence on Radiative Budget 

A key issue is to relate emissions of greenhouse gases, greenhouse gas precursors and 
aerosol precursors to future concentrations of greenhouse gases and aerosols in order 
to assess their Impact on the radiative balance. A number of different types of model 
have been developed. 

Carbon Cycle Models: While there Is a variety of carbon cycle models (including 
3-D ocean-atmosphere models, 1-D ocean-atmosphere box-diffusion models, and box 
models that Incorporate a terrestrial biospheric sink) all such models are subject to 
considerable uncertainty because of an inadequate understanding of the processes 
controlling the uptake and release of CO2 from the oceans and terrestrial ecosystems. 
Some models assume a net neutral terrestrial biosphere, balancing fossil fuel emissions 
of CO2 by oceanic uptake and atmospheric accumulation, others achieve balance by 
invoking additional assumptions regarding the effect of CO2 fertilization on the 
different parts of the biosphere. However even models that balance the past and 
contemporary carbon cycle may not predict future atmospheric concentrations 
accurately because they do not necessarily represent the proper mix of processes on 
land and in the oceans. The differences In predicted changes In CO2 concentrations are 
up to 30%. This does not represent the major uncertainty in the prediction of future 
climate change compared with uncertainties In estimating future patterns of trace gas 
emissions, and in quantifying climate feedback processes. A simple empirical estimate 
can be based on the assumption that the fraction of emissions which remains in the 
atmosphere is the same as that observed over the last decade; I.e., 46±7%. 

Atmospheric Gas Phase Chemistry Models: Current tropospherlc models exhibit 
substantial differences In their predictions of changes In O3, in the hydroxyl radical 
(OH) and in other chemically active gases due to emissions of CH4, non-methane 
hydrocarbons, CO and. In particular, NO^. These arise from uncertainties in the 
knowledge of background chemical composition and our Inability to represent 
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small-scale processes occurring within the atmosphere. These deficiencies limit che 
accuracy of predicted changes in the abundance and distribution of tropospherlc O., and 
in the lifetimes of a number of other greenhouse gases, including the HCFCs and HFCs, 
all of which depend upon the abundance of the OH radical. Increases in CH4, .N.MHCs,' 
and CO all lead to increases in O3, and decreases in OH, thus leading to an increase in 
radiative forcing. On the other hand because increases in NO^ lead to an increase in 
both O3 and OH, the net effect on radiative forcing is uncertain. 

Atmospheric Sulphate Aerosol Models: The atmospheric chemistry of sulphate 
aerosols and their precursors has been extensively studied in relation to the acid rain 
issue. While our understanding of processes related to chemical transformations has 
increased significantly in recent years, substantial uncertainties remain, especially 
regarding the microphysics of aerosol formation. Interaction of aerosols with clouds, and 
the removal of aerosol particles by precipitation. 

6. How has our Understanding of Changes in Radiative Forcing Changed? 

Since IPCC (1990), there have been significant advances In our understanding of 
the impact of ozone depletion and sulphate aerosols on radiative forcing and of the 
limitations of the concept of the Global Warming Potential. 

Radiative Forcing due to Changes in Stratospheric Ozone: For the first time 
observed global depletions of O3 in the lower stratosphere have been used to calculate 
changes in the radiative balance of the atmosphere. Although the results are sensitive 
to atmospheric adjustments, and no GCM studies of the implications of the O3 changes 
on surface temperature have been performed, the radiative balance calculations indicate 
that the O3 reductions observed during the 1980s have caused reductions in the radiative 
forcing of the surface-troposphere system at mid- and high- latitudes. This reduction 
in radiative forcing resulting from O3 depletion could, averaged on a global scale and 
over the last decade, be approximately equal in magnitude and opposite In sign to the 
enhanced radiative forcing due to increased CFCs during the same time period. The 
effect at high latitudes Is particularly pronounced and, because of these large variations 
with latitude and region, studies using GCMs are urgently required to further test these 
findings 

RadlaUve Forcing due to Changes In Tropospherlc Ozone: While there are 
consistent observations of an increase In tropospherlc ozone (up to 10% per decade) at 
a limited number of locations in Europe, there Is not an adequate global set of 
observations to quantify the magnitude of the Increase In radiative forcing. However, 
it has been calculated that a 10% uniform global Increase In tropospherlc ozone would 
increase radiative forcing by about a tenth of a watt per square metre. 

Radiative Effects of Sulphur Emissions: Emissions of sulphur compounds from 
anthropogenic sources lead to the presence of sulphate aerosols which reflect solar 
radiation. This is likely to have a cooling Influence on the Northern Hemisphere (there 
Is negligible effect In the Southern Hemisphere). For clear-sky conditions alone, the 
cooling caused by current rates of emissions has been estimated to be about IWm'^ 
averaged over the Northem Hemisphere, a value which should be compared with the 
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estimate of 2.5Wm - for the heating due to anthropogenic greenhouse gas emissions up 
CO the present. The non-uniform distribution of anthropogenic sulphate aerosols coupled 
with their relatively short atmospheric residence time produce large regional variations 
in their effects. In addition, sulphate aerosols may affect the radiation budget through 
changes in cloud optical properties. 

Global Warming Potentials: Gases can exert a radiative forcing both directly and 
indirectly: direct forcing occurs when the gas itself is a greenhouse gas; indirect forcing 
occurs when chemical transformation of the original gas produces a gas or gases which 
themselves are greenhouse gases. The concept of the Global Warming Potential (GWP) 
has been developed for policymakers as a measure of the possible warming effect on the 
surface-troposphere system arising from the emission of each gas relative to CO,. The 
indices are calculated for the contemporary atmosphere and do not take into account 
possible changes In chemical composition of the atmosphere. Changes in radiative 
forcing due to CO2, on a kg basis, are non-linear with changes in the atmospheric CO2 
concentrations. Hence, as CO2 levels Increase from present values, the GWPs of the 
non-C02 Ŝ ses would be higher than those evaluated here. For the concept to be most 
useful, both the direct and indirect components of the GWP need to be quantified. 

Direct Global Warming Potentials: The direct components of the Global Warming 
Potentials (GWPs) have been recalculated, taking into account revised estimated 
lifetimes, for a set of time horizons ranging from 20 to 500 years, with CO2 as the 
reference gas. The same ocean-atmosphere carbon cycle model as in IPCC (1990) has 
been used to relate CO2 emission to concentrations. Table 3 shows values for a selected 
set of key gases for the 100 year time horizon. While in most cases the values are 
similar to the previous IPCC (1990) values, the GWPs for some of the HCFCs and HFCs 
have increased by 20 to 50% because of revised estimates of their lifetimes. The direct 
GWP of CH4 has been adjusted upward, correcting an error in the previous IPCC report. 
The carbon cycle model used In these calculations probably underestimates both the 
direct and indirect GWP values for all non-C02 gases. The magnitude of the bias 
depends on the atmospheric lifetime of the gas, and the GWP time horizon. 

Table 3: Direct GWPs for 100 year Time Horizon 

Gas Global Warming Sign of the Indirect 
Potential (GWP) Component of the GWP 

Carbon dioxide 1 none 
Methane 11 positive 
Nitrous oxide 270 uncertain 
CFC-11 3400 negative 
CFC-12 7100 negative 
HCFC-22 1600 negative 
HFC-134a 1200 none 
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Indirect Global Warming Potentials: Because of our incomplete understanding 
of chemical processes, most of the indirect GWPs reported in IPCC (1990) are likely to 
be in substantial error, and none of them can be recommended. Although we are not yet 
in a position to recommend revised numerical values, we know, however, that the 
indirect GWP for methane is positive and could be comparable in magnitude to its direct 
value. In contrast, based on the sub-section above, the indirect GWPs for chlorine and 
bromine halocarbons are likely to be negative. The concept of a GWP for short-lived 
inhomogeneously distributed constituents, such as CO, NMHC, and NO^ may prove 
inapplicable, although, as noted above, we know that these constituents wfll affect the 
radiative balance of the atmosphere through changes in tropospherlc ozone and OH. 
Similarly, a GWP for SO2 is viewed to be Inapplicable because of the non-uniform 
distribution of sulphate aerosols. 

Influence of Changes in Solar Output: The existence of strong correlations 
between characteristics of the solar activity cycle and global mean temperature has 
been reported. The only Immediately plausible physical explanation of these correlations 
involves variability of the sun's total irradiance on time-scales longer than that of the 
11-year activity cycle. Since precise measurements of the irradiance are only available 
for the last decade, no firm conclusions regarding the influence of solar variability on 
climate change can be drawn. 

WHAT TOOLS DO WE USE AND WHAT INFORMATION DO WE NEED TO PREDICT 
FUTURE CLIMATE? 

Models 

The most highly developed tool which we have to model climate and climate 
change Is known as a general circulation model or GCM. These models are based on the 
laws of physics and use descriptions In simplified physical terms (called 
parametrlzatlons) of the smaller-scale processes such as those due to clouds and deep 
mixing in the ocean. 'Coupled' general circulation models (CGCMs) have the 
atmospheric component linked to an oceanic component of comparable complexity . 

Climate forecasts are derived in a different way from weather forecasts. A 
weather prediction model gives a description of the atmosphere's state up to 10 days 
or so ahead, starting from a detailed description of an initial state of the atmosphere 
at a given time. Such forecasts describe the movement and development of large 
weather systems, though they cannot represent very small-scale phenomena; for 
example, Individual shower clouds. 

To estimate the Influence of greenhouse gases or aerosols In changing climate, 
the model Is first run for a few (simulated) decades. The statistics of the model's output 
are a description of the model's simulated climate which, if the model is a good one and 
includes all the Important forcing factors, will bear a close resemblance to the climate 
of the real atmosphere and ocean. The above exercise Is then repeated with Increasing 
concentrations of the greenhouse gases or aerosols in the model. The differences 
between the statistics of the two simulations (for example In mean temperature and 
Interannual variability) provide an estimate of the accompanying climate change. 

22 



We also need to determine whether or not the predicted changes w,li be 
noticeable above the natural variations in climate. Finally, observations are required in 
order to monitor climate, to improve the understanding of climate processes and to helo 
in the validation of models. 

The long-term change in surface air temperature following a doubling of carbon 
dioxide (referred to as the climate sensitivity) is generally used as a benchmark to 
compare models. The range of values for climate sensitivity reported in the 1990 
Assessment, and re-affirmed in this Supplement, was 1.5' to 4.5'C, with a best 
estimate, based on model results and taking into account the observed climate record 
of 2.5''C. ' 

Simpler models, which simulate the behaviour of GCMs, are also used to make 
predictions of the evolution with time of global temperature from a number of emission 
scenarios. These so-called box-diffusion models contain highly simplified physics but 
give similar results to GCMs when globally averaged. Only comprehensive GCMs 
however, can provide three-dimensional distributions of the changes in other climate 
variables, including the changes due to non-linear processes that are not given by 
simplified models. The extraction of this information from the results of coupled GCMs 
has only just begun. 

Future concentrations of greenhouse gases and aerosols 

A necessary starting point for the prediction of changes in climate due to 
changes in atmospheric constituents Is an estimate of their future concentrations This 
requires a knowledge of their sources and sinks (natural and man-made) and an estimate 
of how the strengths of these sources and sinks might change In the future (an emissions 
scenario). The projections of future concentrations can then be used In climate models 
to estimate the climatic response. 

Do GCMs predict future climate? 

To make a prediction of future climate It Is necessary to fulfil two conditions: 
(a) include all of the major human and natural factors known to affect climate, and (b) 
predict the future magnitudes of atmospheric concentrations of greenhouse gases. So 
far, GCMs (and CGCMs) have included only radiative forcing Induced by greenhouse 
gases, and therefore their results relate only to the greenhouse gas component of 
climate change. 

At the time of the of the 1990 IPCC Report it was recognized that sulphate 
aerosols exert a significant negative radiative forcing on climate but this forcing was 
not well quantified. Since then progress has been made In understanding radiative 
forcing by sulphate aerosols, and an additional source of negative forcing has been 
identified in the depletion of stratospheric ozone due to halocarbons. The lack of these 
negative forcing factors In GCMs does not negate the results obtained from them so far. 
For example the estimates of climate sensitivity, which Is defined purely In terms of 
CO2 concentrations, are unchanged, and It Is still believed that anthropogenic 
greenhouse gases, now and even more so In the future, represent the largest 
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perturbation to the natural radiative balance of the atmosphere. However it does mean 
that the rates of change of, say, surface temperature do need to be adjusted for 
additional forcing factors before they can fulf i l condition (a). The second condition is 
fulfilled when we use a specific prediction (as opposed to a scenario) of future 
atmospheric concentrations of greenhouse gases. 

7. Confidence in Model Predictions 

There continues to be slow improvement in the ability of models to simulate 
present climate, although further Improvements In the model resolution and the 
parametrizatlon of physical processes are needed. Since the last report, further 
evidence has accumulated that atmospheric models are capable of reproducing a range 
of aspects of atmospheric variability. Coupled ocean-atmosphere models produce 
variability on decadal time-scales similar In some respects to that observed, and ocean 
models show longer term fluctuations associated with changes in the thermohaline 
circulation. 

There has been some clarification of the nature of water vapour feedback, 
although the radiative effects of clouds and related processes continue to be the major 
source of uncertainty and there remain uncertainties in the predicted changes in upper 
tropospherlc water vapour in the tropics. Biological feedbacks have not yet been taken 
into account In simulations of climate change. 

Increased confidence in the geographical patterns of climate change will require 
new simulations with Improved coupled models and with radiative forcing scenarios that 
include aerosols. 

Confidence in regional climate patterns based directly on GCM output remains 
low and there Is no consistent evidence regarding changes In variability or stormlness. 
GCM results can be Interpolated to smaller scales using statistical methods (correlating 
regional climate with the large-scale flow) or a nested approach (high-resolution, 
regional climate models driven by large-scale GCM results). Both methods show promise 
but an Insufficient number of studies have yet been completed to give an Improved 
global picture of regional climate change due to increases in greenhouse gases; in any 
event both interpolation methods depend critically on the quality of the large-scale flow 
In the GCM. Given our Incomplete knowledge of climate, we cannot rule out the 
possibility of surprises. 

8. Simulated Rates of Change in Climace and their Geographical Distribution. 

Results of General Circulation Models (GCMs) available to the 1990 report 
mainly concerned e^u/Z/Ar/um simulations. Only one crans/ent model run (i.e., where the 
time-varying response of the climate to steadily increasing greenhouse gas 
concentrations Is simulated) had been completed. 

Since then many papers have appeared in the refereed literature concerned with 
climate models and their results. Significant progress has been made In the area of 
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transient models, with four modelling groups having carried out climate simulatiors for 
up to 100 years usmg coupled atmosphere-ocean global climate models (CGCMs) which 
incorporate a detailed description of the deep ocean and therefore can simulate the 
climate lag induced by the deep ocean circulation. These models require substantial 
adjustments to fluxes of heat and fresh water in order to achieve a realistic simulation 
of present climate and this may distort the models' response to small perturbations 
such as those associated with increasing greenhouse gases. For simulations of future 
climate with these models, carbon dioxide concentrations have been increased at rates 
close to 1% per year (approximately the equivalent radiatively to the current rate of 
increase of greenhouse gases). 

Internal variability obscures the geographical patterns of change during the first 
few decades of the experiments. However, once these patterns become established they 
vary relatively little as the integrations progress and are similar to those produced by 
equilibrium models in a number of ways for instance: 

(i) 
(ii) 

(iii) 

surface air temperatures increase more over land than over oceans; 
precipitation increases on average at high latitudes, in the monsoon 
region of Asia and in the winter at mid-latitudes; 
over some mid-latitude continental areas values of soil moisture are 
lower on average in summer. 

The transient CO2 simulations, however, show that over the northern North 
Atlantic and the southern oceans near Antarctica the warming is reduced by 60% or 
more relative to equilibrium simulations at the time of doubling COj. 

Much further development and validation of coupled models is required. 

9. What Would We Now Estimate for Climate Change? 

The new simulations using coupled ocean-atmosphere GCMs, which do not include 
the effects of sulphates and ozone depletion, generally confirm the IPCC 1990 estimates 
of future warming at rates of about O.S-C/decade (range 0.2 to O.S'C/fiecade) over the 
next century for IPCC 1990 scenario A Because GCMs do not yet include possible 
opposing anthropogenic Influences, Including the forcing from sulphate aerosols and 
stratospheric ozone depletion, the net rate of Increase In surface temperature is 
expected to be less, at least during the period for which sulphur emissions continue to 
increase, than would be expected from greenhouse gas forcing alone. However, the 
globally averaged magnitude of the effect of sulphate aerosols has not yet been 
calculated accurately and further work Is needed. 

The simulated rate of change of sea level due to oceanic thermal expansion only 
ranges from 2 to 4cm per decade, again consistent with the previous report. 

New IPCC 1992 emissions scenarios (lS92a-f; see Section 4) have been derived 
in the light of new information and international agreements. In order to provide an 
initial assessment of the effect of the new scenarios, the change in surface temperature 
has been estimated with the simple climate model used in the IPCC 1990 report which 
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has been calibrated against the more comprehensive coupled ocean-atmosphere models 
(see box on models). These calculations include, in the same way as did the 1990 
calculations, the direct radiative forcing effects of all the greenhouse gases included 
in the scenarios. The effect of stratospheric ozone depletion and of sulphate aerosols 
have not been Included, which again parallels the 1990 calculations. The accompanying 
diagrams show (i) the temporal evolution of surface temperature for IS92a, assuming the 
high, "best estimate" and low climate sensitivities (4.5, 2.5 and 1.5'C), and (ii) the 
temperature changes for the six 1992 IPCC scenarios and the 1990 Scenario A, assuming 
the "best estimate" of climate sensitivity (see earlier box on "What tools do we use 
....?" for the definition of climate sensitivity). 

Temperature Change under Scenario IS92a 
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Estimates of global mean temperature change for IS92a using high (4.5*C). "best estimate" (2.5°C), 
and low (1.5*C) values of climate sensitivity. The effecu of sulphate aerosol and ozone depletion 
have not been taken into account. 
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Best Estimate Temperature Changes 
under IS92 and SA90 
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Estimates of global mean temperature change for the IPCC 1992 scenarios (IS92a-f) assuming the 
IPCC best esumate" climate sensitivity. The effects of sulphate aerosol and ozone depletion have 
not been taken into account. SA90 is represented by solid circles. 

10. The Updated Record of Global Mean Temperatures 

Continuing research Into the 19th century ocean temperature record has not 
significantly altered our calculation of surface temperature warming over the past 
100-130 years of 0.45*0.15'C. Furthermore, global surface temperatures for 1990 and 
1991 have been similar to those of the warmest years of the 1980s and continue to be 
warmer than the rest of the record. The research has, however, led to a small 
adjustment in hemispheric temperatures. The long-term warming trends assessed in each 
hemisphere are now more nearly equal, with the Southern Hemisphere marginally 
warmer in the late nineteenth century and the Northern Hemisphere trend unchanged 
from previous estimates. 

A notable feature over considerable areas of the continental land masses of the 
Northern Hemisphere is that warming over the last few decades is primarily due to an 
increase of night-time rather than daytime temperatures. These changes appear to be 
partly related to Increases In cloudiness but other factors cannot be excluded such as 
a direct cooling effect of aerosols on maximum temperatures In sunny weather, an 
influence of Increasing concentrations of greenhouse gases and some residual influence 
of urbanisation on minimum temperatures. A more complete study Is needed as only 25% 
of the global land area has been analysed. In this regard, regional changes in maximum, 
minimum and mean temperature related to changes in land use (e.g., desertification! 
deforestation or widespread Irrigation) may need to be Identified separately. 
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A new source of information that supports higher sea surface temperatures in 
many tropica regions over the last decade concerns evidence that the bleaching 
trop cal corals has apparently increased. Bleaching has been shown to be related (in 
part) to episodes of sea surface temperature warmer than the normal range of tolerance 
of these animals, though increasing pollution may be having an influence. 

There has been considerable interest in mid-tropospheric temperature 

f ^ l n ^ T " " " ' ' ' ' '" '"^ Microwave Sounding Unit (MSU) aboard the 
r i o ^ ' n ' . ""'"^ ' ' ' ' '^^^ ' ' ' ' ' ' ' ^here is only a short 
record (13 years) of measurements; the surface and the radiosonde data are less 
spatially complete but have much longer records (over 130 and near 30 years 
respectively). Globally-averaged trends In MSU, radiosonde and surface data !eC 
between 1979 and 1991 differ somewhat (0.06, 0.17. and O.IS'C per decaT 
respectively) although the differences are not statistically significant. Satellite 
sounders, radiosonde and surface instruments all have different measurement 
characteristics, and, in addition, geographical and temporal variations in 
mid-tropospheric and surface temperatures are not expected to be identical. Despite 
this, correlations between global annual values of the three data sets are quite high. 

H.n« H^°'^ 'H-^l T ' ° '•^"'̂  y^^" 3" absolute way; it 
depends on which record Is used, what level Is referred to and how much uncertaintC is 
attached to each value. 

MSU data have been able to detect the Impact on lower stratospheric 
emperature of volcanic eruptions In a striking way. Variability in these data between 

1979 and 991 is dominated by short-term temperature fluctuations (greatest in the 
tropics) following the injection of large amounts of aerosol Into the stratosphere by the 
eruptions of El Chlchon (1982) and Mt. Plnatubo (1991). Globally, temperature rises in 
the lower stratosphere were about I 'C and 1.3X respectively; stratospheric warming 
due to EI Chlchon lasted nearly two years while that due to Mt. Plnatubo is still 
underway. The longer radiosonde record, however, shows a significant global cooling 
trend of about 0.4«C per decade since the middle 1960s in the lower stratosphere. 

11. Are There any Trends in Other Climatically Important Quantities? 

Precipitation variations of practical significance have been documented on many 
time and space scales, but due to data coverage and inhomogeneity problems nothing 
can be said about global-scale changes. An apparent Increase of water vapour In the 
tropics parallels the Increase In lower tropospherlc temperature but It Is not yet possible 
to say to what extent the changes are real and whether they are larger than natural 
variability. 

A small. Irregular, decrease of about 8% has been observed In annually averaged 
snow cover extent over the Northem Hemisphere since 1973 In a new. Improved 
compilation of these data. The reduction Is thought to be real because annual values of 
snow cover extent and surface air temperatures over the extratropical Northern 
Hemisphere land have a high correlation of -0.76. 
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Tiiere is evidence that, regionally, relatively fast (sometimes called abrupt) climate 
changes can occur. These changes may persist for up to several decades but are often 
a function of season. These fast changes are poorly understood, but can be of 
considerable practical importance. 

12. Are the Observed Temperature Changes Consistent with Predicted Temperature 
Changes? 

CGCMs, which do not yet take into account changes in aerosols, predict a greater 
degree of warming in the Northern Hemisphere (NH) than in the Southern Hemisphere 
(SH), a result of the greater extent of land In the NH which responds more rapidly to 
forcing. The observed larger warming of the SH in recent decades (0.3''C between 1955 
and 1985) than in the NH (which hardly warmed at all over the same period) is at first 
sight in conflict with this prediction. Recently, however, the NH has started to warm 
quite rapidly. The reasons for the differences In observed warming rates in the two 
hemispheres are not known though man-made aerosols (see Section 6) and changes in 
ocean circulation may have played a part. 

Furthermore, increases in CFCs may have reduced ozone levels sufficiently to 
offset in a globally-averaged sense the direct greenhouse effect of CFCs. Consequently, 
the estimates of warming over the last 100 years due to increases in greenhouse gases 
made in the original report may be somewhat too rapid because they did not take 
account of these cooling influences. Taking this into account could bring the results of 
model simulations closer to the observed changes. 

Individual volcanic eruptions, such as that of El Chlchon, may have led to surface 
cooling over several years but should have negligible effect on the long-term trend. 
Some influence of solar variations on time-scales associated with several sunspot cycles 
remains unproven but is a possibility. 

The conclusion of the 1990 report remains unchanged: 
"che size of this warming is broadly consistent with predictions of climate models, but 
it is also of the same magnitude as natural climate variability. Thus the observed 
increase could be largely due to this natural variability; alternatively this variability and 
other human factors could have offset a still larger human-induced greenhouse 
warming". 

13. Key Uncertainties and Ftirther Work Required 

The prediction of future climate change is critically dependent on scenarios of 
future anthropogenic emissions of greenhouse gases and other climate forcing agents 
such as aerosols. These depend not only on factors which can be addressed by the 
natural sciences but also on factors such as population and economic growth and energy 
policy where there is much uncertainty and which are the concern of the social 
sciences. Natural and social scientists need to cooperate closely In the development of 
scenarios of future emissions. 
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Since the 1990 report there has been a greater appreciation of manv of the 
uncertainties which affect our predictions of the timing, magnitude and regional 
patterns of climate change. These continue to be rooted in our inadequate understanding 
of 

0 sources and sinks of greenhouse gases and aerosols and their atmospheric 
concentrations (Including their indirect effects on global warming) 

0 clouds (particularly their feedback effect on greenhouse gas-induced global 
warming, also the effect of aerosols on clouds and their radiative properties) and 
other elements of the atmospheric water budget. Including the processes 
controlling upper level water vapour 

0 oceans, which through their thermal inertia and possible changes in circulation, 
influence the timing and pattern of climate change 

0 polar ice sheets (whose response to climate change also affects predictions of sea 
level rise) 

0 land surface processes and feedbacks, including hydrologlcal and ecological 
processes which couple regional and global climates 

Reduction of these uncertainties requires: 

o improvements In the systematic observation and understanding of climate-forcing 
variables on a global basis. Including solar irradiance and aerosols 

0 development of comprehensive observations of the relevant variables describing 
all components of the climate system.involving as required new technologies and 
the establishment of data sets 

0 better understanding of climate-related processes, particularly those associated 
with clouds, oceans and the carbon-cycle 

0 an Improved understanding of social, technological and economic processes, 
especially in developing countries, that are necessary to develop more realistic 
scenarios of future emissions 

0 the development of national inventories of current emissions 

0 more detailed knowledge of climate changes which have taken place in the past 

o sustained and Increased support for climate research activities which cross 
national and disciplinary boundaries; particular action Is still needed to facilitate 
the full involvement of developing countries 

o improved intemational exchange of climate data. 
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.Many of these requirements are being addressed by major international 
programmes in particular by the World Climate Research Programme (WCRP), the 
International Geosphere Biosphere Progranune (IGBP) and the Global Climate Observing 
System (GCOS). Adequate resources need to be provided both to the international 
organisation of these programmes and to the national efforts supporting them if the new 
information necessary to reduce the uncertainties Is to be forthcoming. Resources also 
need to be provided to support on a national or regional basis, and especially in 
developing countries, the analysis of data relating to a wide range of climate variables 
and the continued observation of important variables with adequate coverage and 
accuracy. 

31 



ANNEX 

Progress in the Development of an IPCC Methodology for fJatlonal Inventories of Net 
t.mi.ssions of Greenhouse Gases 

Scientific assessment is primarily concerned with sources and sinks at the elobal 

H i l T ' ' H ' ' ' ^ ° " '° international responses to 
c imate change, it is necessary to estimate emissions and sinks at the national level n 
an agreed and consistent way. 

IPCC (1991) has established a work programme to: 

i) 

ii) 

develop an approved detailed methodology for calculating national 
inventories of greenhouse gas emissions and sinks 

assist all participating countries to implement this methodology and 
provide results by the end of 1993. 

This programme is based on preliminary work sponsored by the Organization for 
Economic Cooperation and Development (OECD, 1991). OECD and the International 
fc-nergy Agency (lEA) are continuing to provide technical support to the IPCC work 
programme The programme will manage the development and approval of inventory 
methods and procedures, and the collection and evaluation of data. It will collaborate 
with other sponsors including the Global Environment Facility (GEF) the Asian 
Development Bank, the European Community, UNECE and individual donor countries 
to encourage funding of technical cooperation projects in greenhouse gas (GHG) 
inventories. * \vjnvi/ 

The IPCC requested that participating countries provide any available GHG 
emissions inventory data to the IPCC by the end of September 1991. As of January 
1992, 18 countries have submitted complete or partial GHG Inventories (see Table 
; ?QQA"1°U'' '^^^'^ '° "̂'̂ '•̂ ^̂  emissions over one. two or three years in the period 1988 
to 1990. This process has been particularly useful in identifying problems in coverage 
and consistency of currently available inventories. 

K" ln?P ^°^''^*'°P °" National GHG Inventories, held in Geneva from 5-6 
December 1991, provided guidance on needed Improvements in the draft methodology 
and priorities for the work programme. Numerous improvements to the met̂ -Hoiogy 
were agreed upon, and priorities were proposed for the work programme and for 
technical cooperation activities. As a result of the preliminary data collection the 
workshop, and other comments received, the following major priorities for the IPCC 
work programme have been established: 
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Methodology 

0 Develop a simpler methodology and streamlined "workbook" document to assist 
users in its implementation 

0 Work with experts to develop a new and simpler method for calculating CO-, 
emissions from forestry and land-use change 

0 Establish technical expert groups to improve the methodology for CH4 from rice 
and fossil fuel production, and other key gases and source types 

0 Work with experts to include halocarbons in the GHG inventory starting with 
data available from the Montreal Protocol process 

0 Develop and disseminate regionally-applicable emissions factors and assumptions. 

Work Programme 

0 Priorities for national inventories are: (a) CO2 from energy for all countries, (b) 
CO2 from forestry and land use if important for the country, and (c) CH4 for 
important source categories by country 

0 Initiate intercomparison studies of existing detailed inventories 

0 Include a scientific review of national inventory data and aggregated totals by 
region and globally In the work programme. 

Technical Cooperation 

0 IPCC will improve communications among technical focal points in all 
participating countries and with other Interested international organizations 

0 High priority should be placed on country case studies, training, regional 
cooperation and other activities to assist non-OECD countries In testing and 
implementing the GHG Inventory methodology 

0 Provide methods In the form of a streamlined workbook In several languages. A 
user-friendly computer spreadsheet version will also be developed as a high 
priority. 
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Annex Table: Countries which have submitted complete or partial inventories nf 
national greenhouse gas emissions (by January 1992) '"ventones of 

Australia 
Belgium 
Canada 
Denmark 
Finland 
France 

Germany 
Italy 
Netherlands 
New Zealand 
Norway 
Poland 

Sweden 
Switzerland 
Thailand 
Vietnam 
United Kingdom 
United States 
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SECTION III. .ASSESSMENT OF POTENTIAL IMPACTS OF CLIM.ATE CH.^NGE 

T.ASK 2: PREDICTION OF THE REGIONAL DISTRIBUTIONS OF CLIMATE 
CHANGE AND ASSOCIATED IMPACTS STUDIES. INCLUDING MODEL 
VALIDATION STUDIES 

TASK 3: ENERGY AND INDUSTRY RELATED ISSUES (PART ON IMPACTS OF 
CLIMATE CHANGE) 

TASK 4: AGRICULTURE AND FORESTRY RELATED ISSUES (PART ON 
IMPACTS OF CLIMATE CHANGE) 

TASK 5: VULNERABILITY TO SEA LEVEL RISE (PART ON IMPACTS OF 
CLIMATE CHANGE) 

BY WORKING GROUP II 

Introduction 

Working Group II examined aspects of four of the tasks approved at the fifth 
session of IPCC (March 1991). These tasks include: 

prediction of the regional distributions of climate change and associated 
impacts studies, Including model validation studies; 
energy and Industry related issues; 
agriculture and Forestry related issues; 
vulnerability to sea level rise. 

The first of these Includes the development of guidelines for assessment of Impacts, and 
the identification of regional/national components of monitoring systems which could 
be used for impact studies. 

Also Included here Is additional work on water resources and hydrology, a subject 
mentioned most frequently as the area of maximum concern by nations in response to 
a questionnaire circulated by the Working Group (and on other topics related to the 
structure of the Working Group itself). The work reported focuses only on the portions 
of these tasks that directly relate to the Impacts of climate change. 

Since the IPCC First Impacts Assessment Report (1990), studies have been 
Included which have served to extend our knowledge of the potential Impacts of climate 
change. These, however, do not radically alter the conclusions despite uncertainties of 
that report. 
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From the stimulus provided by the publication of the IPCC First Impacts 
.Assessment Report, a large number of regional studies have been carried out on 
assessment of impacts of climate change. A questionnaire circulated by Working Group 
II was valuable in revealing new information, and in defining areas of common concern 
to many countries. Thus, roughly 50% of the responses highlighted the impacts of 
climate change on hydrology and water resources, emphasizing the importance of water 
in most countries. Other topics of priority interest, particularly for developing 
countries, were agriculture and forestry, and world's oceans and coastal zones. Both 
reflect the concerns of countries over availability of food supplies from land and sea 
sources. 

Additional areas of concern identified in the questionnaire were desertification 
(particularly In Africa and Asia), cyclones and other extreme events (particularly for 
island nations and deltaic areas), recreation and tourism (particularly their economic 
impacts), and climate variability associated with the El-Niî o - Southern Oscillation 
(ENSO) phenomenon, prolonged droughts and extreme events. The national responses 
included concern that changes In climate variability as a consequence of climate change 
may create increased risks, especially in those parts of the world where climate 
variability is known to have significant social and economic impacts. It is important to 
note that many countries, particularly in the Southern Hemisphere, also identified 
increases in UV-B radiation as a significant area of concern. 

The energy, human settlement, transport and Industrial sectors, human health and air 
quality 

Recent studies for the Maldives and for the Pacific Island states including 
Tuvalu, Kiribati, Tokelau and the Marshall Islands have reconfirmed that small low-lying 
island states and large populations living In low-lying coastal areas will be Increasingly 
vulnerable, particularly if adaptive measures are inadequate, to the combination of sea 
level rise, storm surges and coastal flooding. 

The high dependency on biomass and hydroelectric energy In many developing 
countries indicates that these countries are quite sensitive to the impacts of climate 
change. Biomass production, on which developing countries such as Bangladesh depend 
for 90 to 100% of their energy needs, could be damaged by a combination of climate-
change-induced drought or inundation. 

On the other hand, there has been little work that has shed new light on the 
question of socio-economic impacts In the areas of energy, human settlement, transport 
and industrial sectors, human health and air quality. 

A UK study shows soil shrinkage and swelling as a result of climate change in 
clay-rich areas has major implications for the construction and Insurance Industries and 
for human settlement. Water-dependent Industries such as food processing, paper 
making, and power generation could be affected by hydrologlcal changes under changed 
climate conditions. 
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Knowledge of climate change on human health has extended and confirmed tne 
previously reported results with greater understanding of potential shifts in disease 
vector habitats with global warming particularly in New Zealand and Australia. 
Diseases such as malaria, lymphatic filariases, schistosomiasis, leishmaniasis, 
onchocerciasis (river blindness), dengue fever, and Australian and Japanese encephalitis 
could increase or be reintroduced in many countries as a consequence of global warming. 
Regarding the impact of UV-B radiation on health, recent studies show that it affects 
human immunosuppression system and vision. 

Agriculture and Forestry 

New studies, such as those in the European Connmunity, North America, and 
Southeast Asia highlight the IPCC 1990 conclusions that impacts will vary greatly 
depending on the extent of climate change and on the type of agriculture. These 
findings largely amplify, but do not radically alter, the conclusions made in the first 
IPCC report. They do, however, confirm that the impact of global warming on 
agriculture may be serious if warming is at the upper end of the range projected by the 
IPCC Working Group I . 

Recent studies have reinforced concern that drought is the area in which climate 
change poses the greatest risk for agriculture and consequently arid and semi-arid 
regions are likely to be most vulnerable to climate change. 

Other recent studies confirm the IPCC earlier conclusions that climate change 
may benefit ecological conditions for insect growth and abundance which Is likely to 
have a negative effect on crop, livestock and forest production in some regions. 

Research continues to address the relative importance of direct and indirect 
effects of C02, in combination with a rise in temperatures, on future crop production. 
While some scientists emphasize enhanced photosynthesis and more efficient water use 
seen in controlled settings, others are sceptical that these benefits will be seen in 
farmer's fields under changing climate conditions. 

The effects on plant growth may result In the maintenance of present-day soil 
conditions in some regions, as greater soil organic matter and denser ground cover may 
counter the effects of soil erosion caused by increased rainfall intensities and oxidation 
rates of organic matter in soils caused by higher temperatures. 

Adaptation to climate change by the existing agricultural production system 
should be possible, and the worldwide systems of agricultural research should be able 
to provide new crop cultlvars that maintain high yields and nutritional quality. 
However, efforts will be needed to make such developments available to small farmers 
in developing countries In time to respond to changes in local climatic conditions. 

New analyses support the IPCC 1990 Report conclusion that the impacts of 
climate change on forests could have significant socio-economic consequences. This is 
especially important for those countries and regions where economic and social welfare 
and economic development are highly dependent on the forest sector. 
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Key uncertainties require continued data collection and research for policy 
development and decision-making. These include: (1) the extent of managed and natural 
forests, their spatial and temporal variation and their roles in the global carbon cycle; 
(2) genetics and physiology of tree species and the relationships among subordinate and 
competitive species; (3) regional impacts; and, (4) the linkages among the regional 
impacts, socio-economic structures, and the thresholds and critical limits where changes 
take place. 

Natural terrestrial ecosystems 

Analyses subsequent to those Included In the IPCC First Assessment Report 
(1990) reinforce the major conclusion of that report that natural terrestrial ecosystems 
could face significant environmental Impacts as a result of the global Increases in the 
atmospheric concentration of greenhouse gases and associated climatic changes. In 
particular, these studies continue to suggest that the rate of these changes will be the 
major factor in determining the tŷ te and degree of impacts with a variety of responses 
expected for different regions and for different communities within ecosystems. 
Current climatic projections continue to suggest that the rates of change are likely to 
be faster than the ability of some component species to respond and that species and 
ecosystem responses may be sudden, potentially leading to ecosystem destabillzation or 
degradation. 

The promotion of heightened public awareness of the general values of natural 
terrestrial ecosystems is essential to gaining public support for sustaining these 
ecosystems in a changing climate. Particular emphasis should be placed on involving 
ecosystem managers and local people in the assessment of the impacts, consequences 
and response strategies. 

One of the major issues regarding the Impacts of climate change on terrestrial 
ecosystems is water availability with recent studies suggesting that while water use 
efficiency of vegetation could Increase In an enriched C02 atmosphere, the same 
amount of water per unit soil area may be necessary because of increased leaf area 
ratios due to greater biomass produced in that enriched atmosphere. 

Projected climate changes are expected to result In an accelerated reduction of 
tropical forest on the African continent and an encroachment of the Sahel syndrome 
into the savannas. These changes could worsen the already precarious production 
systems In the affected regions of Africa, further stressing the associated natural 
ecosystems and component species. Degradation of wetlands and shallow lakes (e.g., 
within savanna ecosystems In Africa and within the Great Plains of North America) as 
a result of projected decreases In rainfall or soil moisture could adversely impact on 
resident animals and migratory species. 

With projected climate change, profound Impacts, both beneficial and 
destructive, can be expected for the distribution and productivity of valuable fisheries 
and the Industries associated with them. The added stresses to freshwater ecosystems 
as a result of climate change can be expected to reduce species numbers and genetic 
diversity within freshwater populations In the short term. With warming, a longer 
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growing season could lead :q, greater !";sn productivity where temperature is CL:rrer,clv 
a limating factor. 

Uncertainties and gaps in the knowledge base continue to exist in terms of our 
understanding of tne e.nvironmental impacts and associated socio-economic 
consequences uf ciimate changes. National, regional and global efforts need to 
cooperatively focus on reducing these deficiencies which primarily exist as a result of 
the lack of sufficient information and data on: a) fundamental ecological processes; b) 
the links between climate and atmospheric chemistry on the one hand and the response 
of natural terrestrial ecosystems and their component species on the other; and c) the 
links between natural terrestrial ecosystem changes and social and economic welfare 
under a changing climate. In particular, there is a lack of information on the sensitivity 
of these ecosystems and their component species to climate change, the vulnerability 
of social and economic systems to ecosystem changes, and thresholds/critical levels for 
these ecosystems and associated social and economic systems. Existing international 
programmes such as GEMS and MAB can provide one means of examining these 
deficiencies. 

World oceans and coastal zones: ecological effects 

Since the First IPCC Impact Assessment Report, new studies reconfirm that 
rising sea level is of more concern in low-lying coastal ecosystems than rising water 
temperatures. However, the combination of sea level and temperature rise, along with 
changes in precipitation and UV-B radiation, are expected to have strong impacts on 
marine ecosystems, including redistributions and changes in biotic production. 

The impact of sea level rise depends on the total net rise resulting from the 
relative vertical movements of the land and of the sea. In areas undergoing natural 
eustatlc uplifting of the land due to tectonic plate movement, glacial rebound, and 
vulcanism, there will be little relative rise of sea level. In land areas that are naturally 
falling as in the southeastern USA, due to tectonic and compaction forces, impacts of 
sea level rise will be more important. A new study of the Bering Sea indicates that in 
areas without natural land uplift, there could be important impacts where there is a 
high density of marine organisms dependent on certain types of on-shore and near-shore 
marine environments that may be affected by sea level change. Nevertheless, sea level 
rise is of far less consequence in northern areas than are other impacts of climate 
change to northern ecosystems and to global carbon cycling. These regions are very 
important in the global carbon cycle and a small temperature rise may cause significant 
increases in bioproductivity and in carbon flux to the oceans. 

Coral organisms grow 1-20 cm/year and reef growth rates as a whole are known 
to be up to 1.5 cm/year. Not all reefs accumulate at these rates, but most should keep 
pace with the expected rise in sea level if other factors do not alter growth conditions. 
Stress on the reefs from other variables (storms, sedimentation, disease, rainfall, 
radiation, turbidity, overfishing, mass mortality in algal grazers, etc.) may prevent some 
reefs from keeping pace with rising sea level, resulting in changes to nearshore 
hydrodynamics. 

39 



With respect to temperature rise, marine organisms in the tropics live closer to 
r.heir maximum thermal tolerance than those in more temperate climates. Although a 
1-2''C temperature rise would raise the summertime mean temperature to over 30°C 
over much of the tropical/subtropical region, most migratory organisms are expected 
to be able to tolerate such a change. Temperature rise may trigger bleaching events 
in some corals, but it is expected that the other stresses mentioned above will be more 
important. 

Intertidal plants, such as mangroves, can withstand high temperature, and unless 
temperature rise affects reproduction, it is unlikely to have any effect. Because 
mangroves grow best In moderately saline environments, mangroves can probably keep 
pace with sea level rise in ralnfed humid areas, but may be overstepped and abandoned 
in more arid areas, particularly if inland retreat is not possible. Thus, future changes 
in patterns of rain and runoff and of overcutting may be more Important than sea level 
rise. With respect to marshes, new studies Indicate that mid-latitude plants seem to 
tolerate salinity better and are more productive under elevated C02. 

New findings of WMO/UNEP indicate that UV-B radiation reaching oceanic and 
coastal zone environments will Increase faster than expected when the first Report was 
written. Since so many marine resources spend all or vulnerable parts of their lives 
near the water surface, there is a significant threat to some fisheries. The first Report 
expressed concern about leaching of contaminants during sea level rise, from coastal 
waste disposal sites. There are also bacteria and viral agents In such sites and in 
coastal septic sewerage systems which could be increasingly released into coastal 
waters. There are potential Impacts on coastal resources, but the primary concern Is 
for the humans who consume them and the loss of commerce due to the closure of fish 
and shellfish areas by health authorities. Lastly, potential changes In storm frequency 
or intensity could have Important ecological consequences to coastal resources. 

Hydrology and water resources 

Since the publication of the IPCC First Assessment Report, a number of studies 
on impacts of climate change on hydrology and water resources have been conducted. 
Unfortunately, there is not yet adequate Information on regions affected by aridity and 
desertification, and an effort should be undertaken to fill that gap. The new studies 
expanded on the geographic scope of the original surveys, but few new Insights were 
offered on hydrologlc sensitivities and vulnerability of existing water resources 
management systems, while confirming many previous conclusions. 

The principal conclusions suggested by the new studies are: 

* Significant progress has been made In hydrologlc sensitivity analyses In 
developed countries, yet large gaps exist in the Information base 
regarding the Implications of climate change for less developed nations; 

* Comparative sensitivity analyses that rely on existing GCMs offer 
generic insights regarding the physical hydrologlc effects and water 
resources management Impacts, but the differences in the outputs of the 
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GCMs coupled with large differences in hydrologlc sensitivity analyses 
makes it difficult to offer region-specific impact assessine.r.s. 

Temporal streamflow characteristics in virtually all regions exhibited 
greater variability and amplification of extremes, with larger flood 
volumes and peak flows as well as increased low flow episodes and a 
shift in the turning of the seasonal runoff; 

The higher the degree of water control, regulation and management of 
sectoral water demands, the smaller the anticipated adverse effects of 
global warming. Conversely, unregulated hydrologlc systems are more 
vulnerable to potential hydrologlc alterations; 

The principal recommendations are: 

Increased variability of floods and droughts will require a re-examination 
of engineering design assumptions, operating rules, system optimization, 
and contingency planning for existing and planned water management 
systems; 

More studies on hydrologic sensitivity and water resource management 
vulnerability need to be focused In arid and semi-arid regions and small 
island states. 

A uniform approach to the climate change hydrologic sensitivity analyses 
needs to be developed for comparability of results. 

Cryosphere 

Analyses continue to support the conclusion that projected changes in climate 
associated with enhanced atmospheric concentrations of greenhouse gases are expected 
to substantially reduce the areal extent and volume of seasonal snow cover, mountain 
glaciers, terrestrial Ice sheets and frozen ground Including permafrost and seasonally 
frozen ground. 

Recent analyses have shed some further light on the potential impacts for these 
elements of the terrestrial cryosphere. 

* Analysis of satellite-derived snow cover data has shown that the extent 
of northern hemispheric snow to be at record low levels since the middle 
of 1987 with the largest negative anomalies occurring In the Spring. 

* Above normal temperatures throughout much of the Northern 
Hemisphere in 1989 led to the Initiation of extensive active layer 
detachment slides within permafrost in some regions of the Canadian and 
Russian Arctic with damming and degradation of water quality in 
affected streams and further failures initiated. 

41 



* Emissions in Arctic regions of methane from hydrates as a result of 
permafrost degradation may have been underestimated. 

* There is some evidence to suggest that glaciers in the Northern 
Hemisphere polar and subpolar regions are receding at a slower rate than 
previously suggested with some having advanced in the past 30 years. 
Although the Southern Hemisphere record Is not as detailed, records for 
several New Zealand glaciers show that these have retreated since the 
mid-1800s with the suggestion that this has been the result of an 
increase in temperature and an accompanying decrease in precipitation. 

Key uncertainties are associated with understanding fundamental cryological 
processes, the relationship among these elements (e.g.. Impacts of changes in snow 
cover on permafrost and glacier dynamics), the Impacts of climate change on these 
elements of the cryosphere, the Interdependency of associated ecosystems (e.g., soil 
erosion and stability changes associated with permafrost degradation) and human 
systems (e.g., structures, transportation, transmission lines), and the role of the 
cryosphere In local, regional and global climate and climate change. 

Regional climate change prediction 

The prediction of climate change at regional level precision is subject to great 
uncertainty. Precipitation changes are particularly uncertain, although these changes 
are of great practical significance. Progress in the development of GCM models is 
urgently needed, particularly In terms of Improving their capability for regional 
predictions, especially to understand changes In the arid and semi-arid regions. Work on 
Improving regional predictions using the paleo-analogue method continues in Russia and 
other countries. In the further work of IPCC, all methods of regional climate prediction 
should be reviewed and assessed together. 

Guidelines for assessing Impacts of climate rhanffff 

Working Group II Is preparing guidelines to assess the socio-economic and 
environmental Impacts of potential climate change. These guidelines will outline a 
framework for the study of cllmate-envlronment-soclety interactions and the estimation 
of the Impacts of climate change that will allow comparisons and integration of impacts 
across various geographical areas and economic sectors. Preliminary guidelines will be 
available, after peer review. In 1992. Further work will continue as a long-term task. 

Impact assessments Involve several steps: (I) definition of the problem; (11) 
selection of analytical method(8); (ill) testing the method; (iv) development of climatic 
and socio-economic scenarios; (v) assessment of potential impacts; (vi) evaluation of 
technical adjustments; and (vii) consideration of policy options. 

Definition of the problem includes identifying the specific goals of the 
assessment, the sector(s) and geographical area(s) of Interest, the time horizon of the 
study, the data needs and the wider context of the work. 
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Selection of analytical method(s) depends upon the availability of resou.f-ces, 
models and data. Impact assessment analyses could range from the qualitative and 
descriptive to the quantitative and prognostic. Thoroughly testing the method(s), 
including model validation and sensitivity studies, prior to undertaking the full 
assessment is necessary to ensure credibility. 

Development of the climatic and socio-economic scenarios involves several steps. 
The current and projected climatic, socio-economic and environmental conditions 
expected to exist over the study period in the absence of climate change should be 
established. Scenarios of regional climate change over the study time frame must also 
be developed. Third, biophysical and environmental effects should be projected under 
the altered climate. Then these projections should be used, preferably in integrated 
environment-economic models, to calculate the socio-economic effects under the 
altered climate. Assessment of potential Impacts for the sector(s) or area(s) of interest 
involves estimating the differences In environmental and socio-economic conditions 
projected to occur with and without climate change. 

Projections of effects with and without climate change should incorporate 
"automatic" adjustments. However, the impact assessment should seek to evaluate the 
additional technical adjustments resulting from application of existing and new 
technologies or practices that may be available over the study period, assuming no 
changes in the current legal and institutional framework. 

The costs and benefits of climate change should be assessed, to the extent 
possible, using a common measure and discounted to net present value. Alternatively, 
costs and benefits should be described qualitatively. The above general framework 
would also allow consideration of policy options and their socio-economic and 
environmental impacts. 

Monitoring to identify climate change conseouences 

There is a need to increase the available information and data to support impact 
studies, particularly In developing countries. This need can be met through enhancing 
and, where appropriate, establishing Integrated monitoring programmes including 
biological, chemical, physical and cllmatologlcal parameters, as well as constructing 
concurrent social and economic assessments, at the national, regional and global levels 
to identify climate change consequences. Data quality needs to be assured and data 
analyses and their Interpretation need to be carried out carefully. The use of common 
protocols for collection and analysis processes (including Geographical Information 
Systems or GIS) and for equipment will aid in assuring Intercomparabllity and further 
encourage international cooperation. The development of the preliminary IPCC 
guidelines for assessing the impacts of climate change Is an Important contribution to 
this end. 

Monitoring of sensitive terrestrial and marine ecosystems, Including the 
cryosphere, and component species should be given priority as they could provide early 
detection/warning of climate change and its impacts. Also to be given priority are 
those species and ecosystems which have significant (locally/regionally defined) social 
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and/or economic values. The classic ground station approach (including points, plots and 
transects) should provide the basic building blocks of monitoring programmes, however, 
these should also be supplemented with remotely sensed observations (e.g., satellite! 
radar, and photogrammetry). Advantage should be taken of automatic data transmission 
and processing systems. 

At present, international organizations such as UNEP, WMO and IOC are 
implementing monitoring progranunes to help identify ecological and socio-economic 
consequences of climate change. UNEP has an initial programme for observing 
terrestrial ecosystems with observations extending on either side of the present 
boundaries of plant zones for early detection of possible shifts of these boundaries. 
WMO and IOC, among their many monitoring activities, have designed a satellite 
observation system for climatic and ocean parameters. Current planning of the Global 
Climate Observing System (GCOS) and the Global Ocean Observing System (GOOS) 
should consider the value of Including the monitoring of terrestrial and marine 
ecological impacts of climate change. These can provide an early indication of the 
integrated effect of climate change. 

SECTION IV. TASK 3: ENERGY AND INDUSTRY RELATED ISSIJF..S 

BY WORKING GROUP III 

I. INTRODUCTION 

In March 1991, the Panel identified key areas for further study by the Energy and 
Industry Subgroup. Their purposes were: 

(a) 

(b) 

to fill significant gaps In the analysis achieved to date on energy and 
Industry sector responses to limit climate change; and 

to begin new areas of analysis and suggest areas of research which were 
too difficult to address In the first phase of the IPCC. 

These studies, which have not yet been peer-reviewed, or progress reports 
thereon are presented below in a sununary manner. Peer review will take place later 
this year. Nevertheless, in the interim, these studies may provide useful information 
for policy analysis and decision making. Although attempts have been made to reflect 
all available material, some studies were confined to a limited number of sources or 
data bases. Some studies had to rely upon works which were not conducted with 
consistent methodologies or data bases. 
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2. SUMMARY OF SUBTASKS 

2.1 Comprehensive Assessment of Technological Options for Mitigating Global 
Warming 

The objective of this study is to assess various technological options for reducing 
greenhouse gases, particularly C02, in a comprehensive way. Building upon the 1990 
Working Group III Report (see table 3.2), this paper reports some tentative findings in 
the survey of technologies as the first part of the work. The results of the second part 
of the work, building future scenarios on the use of these technologies, will be available 
with an updated first part In late 1992. The tentative findings are: 

a) Energy conservation and improved efficiency in the production, conversion 
distribution and end-use of energy is one of the most effective options available 
now and in the future. System restructuring, such as energy cascading and 
infrastructure improvement, has promising potential. 

b) The technologies to capture and sequester COj from fossil fuel combustion 
deserve investigation, considering the expected continuing dependence on fossil 
fuels as primary energy sources. 

c) Nuclear power has the technological potential to be one of the major energy 
sources In the next century, but faces various socio-economic, security and 
safety constraints. 

d) There are various existing and promising non-fossil fuel technologies such as 
photovoltaics (PV), wind, hydropower, geothermal, biomass and solar thermal 
systems. PV may be first applied In a small scale on roofs, and then in larger 
scale on deserts and ocean surface if energy distribution technology can be 
advanced substantially. 

e) The physical potential of biomass for energy use Is apparently high but in some 
regions, competition in land use for food may limit Its production. 
Environmentally sound intensification of agriculture for more efficient 
production of food may be considered, (see also paragraph 2.7 on biomass 
below). 

2.2 The IPCC Technology Characterization Inventory (TCI) 

The IPCC Technology Characterization Inventory (TCI) provides an Information 
source of consistent, well-documented technology data for analysis and planning 
activities to limit greenhouse gas emissions. Special emphasis Is given to technologies 
having potential interest to developing countries and economies In transition. 
Information from many sources is used to describe technologies In five categories: (1) 
Primary Energy Production (2) Secondary Energy Conservation and Processing (3) Energy 
Transfer (4) End-Use Technologies and (5) Greenhouse Gases Control Technologies. 

45 



Because information and data are not sufficiently detailed for design of specific 
technology installations, addresses for specialists around the world are provided. The 
data base includes information for energy sources and major regions of the world. 
Country-specific information can be included as it becomes available from specific 
applications and analyses. 

Phase I consists of a preliminary design of the data base and descriptions of 
eighteen technologies. These eighteen technologies shown in Table 1 were submitted 
to the IPCC for review in February 1992. The Phase II effort began in December 1991. 
By June 1992, the TCI will Include about 90 technologies. Future versions of the data 
base are expected, including both updated and added technologies. 

Table 1: TCI Phase I Technologies 

SUPPLY TECHNOLOGY 

0 Pulverized Coal Steam Generation 
0 Gas Turbine-Steam injected, inter-cooled (ISTIG) 
0 Atmospheric Fluidlzed Bed Combustion 
0 Diesel Cogeneratlon 
0 Solar Thermal Electric-Parabolic trough 
0 Mass Burning of Municipal Solid Waste 
0 Efficient Electrical Transformers 

ENERGY END-USE TECHNOLOGY 

0 Electric Motors 
0 Lighting-Compact fluorescent lighting 
0 Lighting-Electronic Fluorescent Ballasts 
0 Alternative Fuelled Vehlcles-methanol 
0 Alternative Fuelled Vehlcles-CNG 
0 Advanced Road Traffic Slgnalizatlon 

MANUFACTURING TECHNOLOGY 

0 Motors-Industrial electric motors 
0 High Efficiency Welding Power Supply 
o Chemicals-Efficient fertilizer production 
o Pulp & Paper-Mechanical dewaterlng 
0 Petroleum Refinlng-Process (Distillation) control systems 

2.3 Technological Options for Reducing Methane Emissions 

Reducing global anthropogenic methane emissions by about 15-20 percent can 
halt rising atmospheric concentration of methane. A technological assessment of 
options for reducing methane emissions from anthropogenic sources (about 60 percent 
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of global methane emissions) has been developed through the United States/Japan 
Working Group on Methane, which compiled information submitted by IPCC 
participating countries. Technological options are available for limiting emissions from 
the major sources, other than flooded rice cultivation and biomass burning. These 
options may be economically viable at suitable locations in many regions of the world 
and represent different levels of technical and capital needs (summarized in Table 2)' 
In many cases, these options provide a range of benefits. Including better air quality 
better protection of surface and ground-water, enhanced productivity, reduced risk of 
explosion, and improved availability and use of energy resources. Some of these 
technologies are already established and proven beneficial in certain markets. Barriers 
which hinder the further Implementation of these options In many countries, especially 
developing countries include availability of capital, lack of technical information and 
conflicting incentive systems. These barriers need to be addressed on a country and 
site-spcclflc basis. 

Table 2: Summary of Characteristics of Mffrhan>» 
Emissions Reduction Optinn.'s 

A M<OuM icdiciMW per wui pradua 

w a a t^oi QuQ»^^lf l t d 

X X X X X X X X 
Oil 1 C M X X X X X X X X 
Conibu.'UMn NQ X X X X 

AFOS Snurca 

Rumiiunii X X X X X X 
X X X X X X 

ZO-lo X X X X X X 
X X X X X 

V Q X X X X X 
ZO '100 X X 
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2.4 Increasing Electricity End-Use Efficiency 

The study addresses the topic of increasing electricity end-use efficiency by 
providing an in-depth review of the following: (a) the status of available technologies 
for increasing electric end-use efficiency; (b) factors that limit the application and 
widespread deployment of these technologies; and (c) policies that have been 
implemented to increase the efficiency of electricity end-use. 

The conclusions of the report are summarized as follows: a substantial fraction 
of increased anthropogenic carbon emission over the next several decades is likely to 
come from electricity generation. Increases In end-use efficiency Improvements beyond 
those expected to occur under current technologies and policies could cut significantly 
the growth of electricity use and associated growth in projected carbon emissions. 
Based on experience among industrialized and developing countries concerning the 
technologies and programmes and policies, significant Increases In electricity end-use 
efficiency are possible. It appears that many of these increases can be achieved in a 
cost-effective manner. Enhancing adoption of these efficient technologies by 
developing countries is an essential part of a successful strategy to curtail growth in 
emissions of greenhouse gases. 

2.5 Natin-al Gas Prospects and Policies 

One option for reducing CO2 emissions Is the substitution of natural gas for more 
carbon-intensive fuels. The demand for gas is growing worldwide and Is expected to 
nearly double by the year 2005. As the starting point for Its analysis, the IPCC has 
reviewed the International Energy Agency's (lEA) natural gas study. Natural Gas 
Prospects and Policies (October 1991). This study provides a comprehensive analysis of 
demand and supply for natural gas Including the Institutional framework surrounding the 
production, transmission and use of natural gas. The study's primary focus is on demand 
for natural gas In OECD coimtries, but sources from outside the OECD are extensively 
treated. The lEA forecasts that demand for natural gas outside OECD will be 
approximately twice that of OECD by 2005. The study indicates that ample gas 
resources exist worldwide even with the expected doubling of demand In some of the 
regions through the year 2005 at prices ranging from $3 to $6 per MBtu (In 1990 US$). 
However, the study did not address the ability to meet demand after 2005. 
Intergoverrunental agreements to facilitate and maintain competitive markets, access 
to resources and transmission systems, and commercial contracts on a non­
discriminatory International basis are likely to be required before private capital can 
be mobilized to back very large, long term gas development In remote parts of the 
world. 

Further IPCC analysis should be devoted particularly to non-OECD countries, 
greatly increased global and regional demand, and supply and demand issues beyond 
2005. 

2.6 Thematic Assessment of the Road Transport Sector 

Because of the Importance of the road transport sector, to present and future 
emissions of greenhouse gases, the Panel decided to carry out a thematic analysis of the 
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sector. The work will concentrate on such measures as fuel efficiency, alternative 
transport fuels, emission reduction devices and structural, institutional, and 
organizational changes. The work is just beginning so no conclusions are available at 
this time. 

2.7 Biomass, Bloenergy and Limitation of Greenhouse Gas Emissions 

A review of the use of biomass as a source of energy concludes that bioenergy 
offers important opportunities to reduce greenhouse gases through displacem.ent of fossil 
fuels. It is noted that C02 emissions from renewed or waste biomass do not add to the 
overall atmospheric burden of carbon on a life cycle basis. Some biomass combustion 
technologies are available that, additionally, reduce other greenhouse gases (e.g., CH4 
and NjO). 

Greenhouse gas emissions can be reduced both by sequestration of carbon and 
production of bioenergy. The following measures should be considered: use of waste 
biomass as a fuel and production of biomass by Intensive but environmentally sound 
forestry and agriculture practices, consistent with conservation of carbon in forests and 
soils. 

Combustion of biomass can already be competitive with fossil fuels for (1) 
production of heat or steam and (2) cogeneratlon of steam and electricity. 
Environmentally sound production of liquid biofuels should also be considered. 

The first part of the report is available for review. The second part of the report 
dealing with technologies will be available late In 1992 for review. 

2.8 World Economic Impacts of Response Measures by Industrialized Countries 

Carbon dioxide and carbon taxes In the energy sector have been the focus of 
several available studies. The economic impacts of such measures to control greenhouse 
gas emissions would vary among industrialized countries, because of the difference 
existing among them In their resoiu-ce endowments, the relative structure of energy 
prices, the ability for fuel substitution and the achieved levels of energy efficiency. 
The studies reviewed to date in this effort Indicate that the costs of applying carbon 
tax measures could reduce GDP growth In Industrialized countries. The costs could be 
reduced if flexible, phased, comprehensive and concerted response strategies were 
adopted to control greenhouse gases. Further systematic and comprehensive analysis 
of available studies is needed on this important and complex subject. 

The impacts of these measures will not be limited to industrialized economies, 
but will also affect the economies of developing countries. One general economic study 
by the World Bank Indicates that a change In OECD growth could affect the growth rate 
of developing countries rather significantly without off-setting programmes. Factors 
of this economic interdependency include energy prices, balance of trade, developing 
country revenue, external debt. Investment and aid flows. 
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2.9 Analysis of Factors Affecting Energy Consumption and C02 Emissions and Their 
Regional and Sectoral Differences 

This assessment deals with factors affecting regional and sectoral differences in 
energy consumption and related C02 emissions. The supporting material contains: (a) 
analysis of factors affecting total and sectoral C02 emissions; (b) regional comparison 
of changing rates of factors; (c) long run changes in carbon intensity and technology 
improvements; and (d) non-commercial energy consumption in developing countries. The 
assessment indicates that such factors as economic development, population growth, 
energy conservation, changes in industrial structure, fuel switching, and technological 
advance influence the regional and sectoral patterns of historical energy consumption 
and C02 emissions. Other factors such as climatic conditions could be also considered. 
These factors function differently in different countries and regions. 

Analysis of energy consumption and C02 emissions would be important to select 
and plan a suitable set of options for mitigating global warming. The analytical 
methods reviewed in the assessment underway can be useful tools. Some methods 
discussed can provide a common analytical framework for countries, even with present 
limitations on data availability. The analysis will also deepen common understanding 
of historical and current situations of individual countries. 

Future subjects of this interim assessment include: (a) separation of industrial 
structure changes and energy efficiency improvements in the energy conservation 
factors; and (b) sectoral analysis of factors affecting energy consumption and C02 
emissions In developing countries. The analyses discussed in this study could serve as 
starting points. Further detailed research would be useful on more factors affecting 
energy consumption, economic cycles and C02 emissions in each sector, on the basis of 
results obtained In the work now underway. 

2.10 Countzy Studies 

A survey of country studies has been developed In cooperation with UNEP and 
through a review of other sources. The term "country studies" Is defined to Include any 
official national study on greenhouse gas emission Inventories, Impact assessments, and 
emission mitigation analyses. It includes energy and industry, agriculture, forests and 
other sectors. Numerous other studies have been undertaken by Institutions In various 
countries which are not reflected in this survey, since they have not been endorsed as 
official national studies. As of February 1992 more than fifty countries have or plan 
to Initiate some form of country study through internal, bilateral or multilateral 
support •. In addition, several countries have indicated a wish to participate In country 
studies, but lack the financial and/or technical resources to carry out such studies. 

Argentina, Australia, Austria, Bangladesh, Belgium. Brazil, Canada. China, Congo. Costa 
Rica, Czechoslovakia. Denmark. Finland, France, Gambia. Germany, India, Italy. 
Indonesia. Ireland, Japan, Kenya, Korea DPR, Korea. Rep., .Malaysia. Mauritius, Mexico. 
Mongolia, Morocco. Myanmar. Netherlands, New Zealand, Nigeria, Norway, Pakistan. 
Philippines. Poland, Romania. Senegal. Seychelles, Sri Lanka. Sweden, Switzerland. 
Tanzania, Thailand. Turkey, Tuvalu. Uganda. United Kingdom, United States, Venezuela. 
Vietnam. Zimbabwe. 
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.As yet, a comprehensive methodology for country studies has not been developed, 
although work is underway in several IPCC working groups and elsewhere to partially 
address this need. Current efforts include a project supported by UNEP to establish a 
consistent methodological framework for undertaking cost assessments of greenhouse 
gas abatement options. The project is being implemented by Riso National Laboratory 
in Denmark. In addition, draft guidelines have been prepared by Finland and the US. 
All these activities may assist countries in preparing future studies, but there is an 
urgent need to give a higher priority to these activities. 

3. FUTURE WORK 

Draft final reports from subtasks (2), (3), and (4) and draft preliminary reports 
from subtasks (1), (7). (8). (9). and (10) were distributed to IPCC participants in February 
1992. After the review comments are Incorporated, these reports will be produced as 
final or interim reports In June 1992. Subtask 
(5) was met by use of a complete lEA report. Subtask (6) is just beginning under 
Austrian leadership with a contribution from lEA. 

As can be seen from the foregoing summaries, several ongoing projects require 
continuing work. Several of the studies need to be expanded to include other regions. 

An element of Task 3 which has not yet been undertaken is the "identification 
of the full economic, environmental and other types of costs and benefits." It may be 
useful to initiate a review and assessment of alternative methodologies or concepts 
which could be of value In such analyses. 

SECTION V. TASK 4: AGRICULTURE AND FORESTRY RELATED ISSUES 

BY WORKING GROUP III 

I. INTRODUCTION 

During the session of WG III on 1 November 1991 and In accordance with 
decisions of the Fifth Session of IPCC (Geneva, March, 1991), the Subgroup (AFOS) was 
charged to contribute to the ongoing update of the 1990 IPCC Report by 

(a) An assessment of the greenhouse gas (GHG) emissions, taking Into consideration 
sources and sinks in agriculture, forestry and other related human activities, and 

(b) An assessment of technologies and management systems in these areas for 
mitigation and adaptation to climate change. 
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2. .AGRICULTURE 

2.1 Present and future agricultural GHG emissions 

Recent improvements in scientific understanding support the previous findings 
of the 1990 report, in particular the following. 

As far as the net carbon dioxide release from agricultural activities is concerned, 
forest clearing in the tropical and subtropical areas of the world continue to be the 
major source. Additionally, the cultivation of virgin land, whether in tropical or 
temperate agricultural areas, results In gradual carbon losses. Its relative contribution, 
however, to CO2 concentrations Is still to be determined. At the other extreme! 
long-standing arable soils do not constitute a major net source of CO2, because their 
carbon contents reach equilibria which do not change very much unless cropping and 
management practices are altered. 

Projections of the future GHG emissions related to land use depend on the initial 
use, the rate of land conversion, and productivity Including cultivation density. If 
production did not Increase, expected population growth and rising food demand would 
require the area of tropical agriculture to expand by over 60% by the year 2025. It is 
unlikely this additional land would be available. If all the additional land were to come 
from forest or grassland. It would cause a gradual breakdown of soil organic matter, 
releasing CO2. 

There may be another effect in that global warming will speed up the 
decomposition of soil organic matter, thereby releasing additional CO2 to the 
atmosphere. Model calculations, assuming no Increase In organic residue returns, 
predict this soli carbon loss to be up to 60 Gtons within about 60 years. This 
corresponds to a current global CO2 release from fossil fuel of about 10 years. On the 
other hand, there are indications that this could be offset by an enhanced plant residue 
formation both above and below ground, due to the CO2 fertilization effect. 

As for the release of methane, total global and Individual source emission 
estimates remain essentially as presented In the IPCC First Assessment Report (1990), 
but with some individual source changes. There has been a reevaluatlon of some 
sources, particularly rice, and the additional sources such as animal and domestic 
wastes. A large portion of these emissions comes from liquid waste handling systems. 
Uncertainties in global and regional emissions remain significant. A detailed analysis 
of new information on rice suggests annual emissions in the lower end of the 20-150 
Tg/year range. 

In the absence of mitigation measures, methane emissions are likely to continue 
to increase from each source as Increases In animal products and rice are required in 
order to feed the world population. Current emissions for animals, rice, and animal 
wastes could grow by about 40-60%, 50-60% and 30-40% respectively by 2025. 

Unfortunately, the data concerning the release of nitrous oxide from agriculture 
still cannot be reliably derived. Keeping In mind that the annual Increase of N2O In the 
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atmosphere is 3 - 4.5 Tg of nitrogen as N2O, and knowing that the release from 
combustion processes has thus far been overestimated, most of this net increase may 
be due to anthropogenic nitrogen inputs. About 80 Tg of industrially-fixed nitrogen is 
presently applied to world agricultiare. Taking the upper value of estimates for the 
conversion of fertilizer nitrogen into N2O, which is 3.2 %, the fertilizer-induced release 
for 1990 could be calculated as 2.5 Tg of nitrogen as N2O. Since another 90 Tg of 
nitrogen or so are fixed by managed leguminous plants, this combination could account 
for most of the increase of N2O in the atmosphere. 

Large nitrogen surpluses are frequent, especially in intensive agricultural 
systems. This excess nitrogen is prone to both nitrate leaching and denitrification, 
although the ratio of N2 to N2O formation varies considerably from case to case. 
However, it should also be borne In mind that not only the unused but virtually the 
whole nitrogen introduced by mankind Into the world ecosystem will sooner or later 
become denitrified, thus adding to the overall N2O increase in the atmosphere. The 
significant unknown is the time scale over which this will occur. 

Background assumptions about future food and land demand being the same as 
above, nitrogen fertilizer consumption may Increase by the year 2025 from 80 to more 
than 120 Tg of nitrogen per year. Without changes In technology, the fertilizer-derived 
release of nitrous oxide is likely to increase by some 50%. 

2.2 Agricultural potentials for mitigation and adaptation 

In order to reduce the net carbon dioxide release from agriculture, improving the 
productivity of existing arable land should be given priority over the cultivation of 
virgin soils. Furthermore, In the less populated areas of the world, marginal farmland 
could be set aside for either rangeland or forest use. 

Reduced soil tillage. Improved utilization of organic wastes as amendments of 
carbon into the soil and crop rotations including forages are agricultural practices which 
reduce carbon losses and/or sequester additional carbon in soils. Although these 
practices may sequester several glgatons (Gt) of carbon over a few decades, this 
represents only a fraction of the release of carbon from fossil fuels over the same 
period. This Is because soils have a finite capacity for accumulating organic matter. 
Nevertheless, these management practices are essential if soil fertility is to be 
maintained or enhanced. 

As for the control of methane, while investigations are continuing on emission 
reducing options, the principal approaches remain as reported in IPCC (1990). 
Opportunities exist to reduce methane from enteric fermentation and animal waste 
storage, for example, by modifying feeding practices, using productivity enhancing 
practices and agents, and modifying waste management practices. Emissions reductions 
of 25 to 75% per unit product In some animal management systems appear feasible. 
Due to the diversity of animal management systems, including economic and 
soclo-cultural factors, the Importance of categorizing management systems and 
matching emission-reducing options to the systems Is now being emphasized. 
Additionally, the implications of reduction options for the emissions from animal waste 
of other greenhouse gases, including nitrous oxide, are now being addressed. 
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Methane emissions from rice cultivation may potentially be reduced while 
maintaining or enhancing productivity. Mitigative practices may include modifying 
water depth and timing of irrigation, the type, rate, and application method of 
fertilizer, alternative cultivation technologies, and cultivar selection. Much research 
is still required in order to realize these opportunities, and therefore a short-term 
reduction of methane emissions from rice growing cannot be expected. However, over 
a number of decades, while doubling rice production, an integrated management 
approach may succeed in reducing methane releases by 20 - 40%. 

Better balanced nitrogen budgets, especially in Intensive agriculture, are a key 
measure for reducing overall nitrous oxide emissions. This should also Include a better 
accounting for the nitrogen from livestock wastes within fertilizer application regimes. 
Other options include nitrification Inhibitors or Improved fertilizer formulations and 
application. However, the most promising way to reduce N2O losses Is an Integrated 
nitrogen-management system which maximises nitrogen recycling while minimising 
fertilizer inputs. This Is all the more Important since N2O, due to Its long lifetime, will 
accumulate in the atmosphere, constituting an increasing threat to the ozone layer. 

In addition to these mitigation strategies, future efforts of AFOS should assess 
the ability of agricultural systems to adapt to climate change. 

3. FORESTRY 

Forests provide mankind with a wide range of economic, social and environmental 
benefits, but they are increasingly being threatened by unsustainable forest management 
practices, air pollution, and climate change. Concerted action needs to be taken at 
national and international levels to protect the world's forests. Action will be 
successful only If it takes into account the interdependence of the economic, social and 
cultural factors that bear on the management of forests. 

3.1 StatiB of forests 

It is difficult to determine the present extent of tropical forest cover. Recent 
estimates on a country basis indicate that there are approximately 1.9 billion hectares 
of tropical forests. 

One concern has been given particular attention since the IPCC (1990) Is the rate 
of deforestation globally and in individual countries. The FAO estimated rates of global 
deforestation for the 1980's In closed forests (about 14 million hectares/year) and In 
closed and open forests (about 17 million hectares/year) are much higher than for the 
late 1970's), by 90% and 50%, respectively. Calculations by other authoritative sources 
show significantly lower figures In the order of about 10 million hectares. 

Approximately 770 million hectares of forests belong to the temperate zones 
with an estimated carbon storage of 25 Gt in biomass excluding soils. Forest area in 
boreal zones amounts to about 920 million hectares, storing 150-190 Gt of carbon In 
biomass including soils. In addition a considerable amount of carbon is stored in forest 
soils and peatlands, especially In boreal zones. 
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3.2 Forestry options 

The following four options were identified: 

Slowing currently ongoing deforestation and forest degradation 

For an accurate assessment of cost effectiveness, it would be necessary to 
quantify the reduction of the amount of carbon released to the atmosphere. So far, only 
preliminary estimates can be given. Nevertheless, It seems evident that first priority 
should be given to this option, thus maintaining already existing biomass in natural as 
well as In managed forests. In tropical regions, it Is necessary to involve local people 
in sustainable sllvicultural practices. In temperate and boreal zones, this refers 
especially to the new type of forest decline attributed to man-made air pollution, 
logging, and to the potential effects of climate change itself. Slowing deforestation and 
forest degradation bears a significant potential to keep carbon stored in biomass, 
retards desertification and Is the requirement for further action. 

Increasing forest biomass 

There Is generally a significant potential for Increasing biomass In forests, 
especially In young, understocked, overlogged and/or misused forests. However, the 
costs and time-frame are uncertain. 

Improved use of wood 

The use of wood for long-lived products provides benefits In terms of carbon 
storage as well as sustainable forest management. Industrialised countries have 
possibilities for Improved use of wood, such as the recycling of paper and paperboard, 
and the replacement of more fossil energy intensive raw-materials by wood. The use 
of wood as a source of energy offers important opportunities for reducing GHG 
emissions by substituting fossil fuels (as described In the EIS report). 

Afforestation 

The potential for afforestation in boreal, temperate and tropical blomes Is 
uncertain. However, the current estimates for afforestation are 50-150 million hectares 
In boreal, 50-125 million hectares in temperate and 400-750 million hectares in tropical 
zones (200-300 million hectares in dry tropical areas). For tropical zones, the land 
potentially available will be less than the amount physically capable of afforestation 
because the ultimate decisions on land use are based on many other factors. For the 
boreal zones, the potential to increase the forest area is limited because not all 
non-forested land is environmentally capable of supporting forest ecosystems. 

At present, plantations account for most of the afforestation In temperate zones. 
Preliminary assessments of gross costs of afforestation have recently become available 
and range from US$ 30 - US$ 60 per ton of carbon In boreal and temperate zones and 
US$ 10 - US$ 30 per ton of carbon In the tropical zone. However, It Is uncertain how 
much carbon could be sequestered at such costs. 
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3.3 Noordwijk request 

The Noordwijk Conference on 'Atmospheric Pollution and Climate Change' in 
November 1989 established the target of a net global increase in forest area of 12 
million hectare a year by the beginning of the next century. The Bangkok Workshop 
(1991) concluded that the prospect of attaining the target was very limited, and that the 
net rate of forest loss would be slowed or reversed over a longer period of time. 
However, the option of afforestation would still be Important and better data need to 
be developed to assess the potential. 

4. OTHER HUMAN ACTIVITIES 

4.1 Present and future emissions 

Efforts to better understand the emissions of methane from domestic wastes 
managed in landfill? have produced results which are consistent with the previously 
estimated 20-70 Tg/year from this source and better describe the regional differences 
in waste generated per capita and quantities of waste landfllled. Currently, about 60% 
of these emissions are from the OECD countries. No additional Information is available 
to describe the 20-25 Tg/year of estimated methane emissions from wastewater lagnnn;̂  
primarily in developing countries. 

Forecasting efforts continue to estimate 50-90 Tg/year from landfills globally 
by 2025. Developing countries will represent an Increasing share of these emissions, 
over 50% by 2025. This is due to the expected Increases In urban populations over the 
next 30 years and the increasing prevalence in these countries of landfllllng, which 
generates more methane than waste piles. No additional work appears to have been 
performed for wastewater lagoons. 

4.2 Potentials for mitigation 

Recent work better characterizes the technological options for reducing methane 
emissions identified in IPCC (1990). This work continues to show a range of options are 
available that can reduce methane emissions at modem landfill sites by 60 to 90% and 
up to 80% from wastewater lagoons. These options require varying degrees of Initial 
capital and are of varying levels of technical complexity. They generally provide other 
benefits such as increased safety, better air quality, better waste management and fuel 
recovery, and therefore can have positive economic returns. Continued efforts need to 
address barriers which limit the further Implementation of these options such as 
availability of capital and technical Information. 

4.3 Competing land use 

Currently, most developed countries have virtually static populations and have 
achieved high productivity growth rates. In developing countries, the situation is the 
reverse, with low productivity, high population growth, unfavourable climatic conditions, 
lack of appropriate technology and Inadequate Infrastructure. Consequently, food 
security in these countries remains uncertain and economic growth may continue to be 



5low or even stagnant. It is clear that the historic growth pattern for land use cannot 
be sustained over the next century. For e.xample, between 1882 and 1991, araole land 
use expanded by 74%. Similar rates of expansion in the future would exceed the area 
of land potentially suitable for ecologically sound and sustainable agriculture. It is also 
clear that the pressure for additional land use for agriculture is largely an issue for the 
developing countries, with competing demands for agriculture and forestry. 

5. CONCLUDING REMARKS 

This updated report supports and confirms that some individual options in the 
different sectors of agriculture and forestry to mitigate GHG emissions or even to 
sequester existing CO2 are relatively small on a global basis, but together they may 
contribute significantly to national or global abatement strategies. 

SECTION VI. TASK 5: VULNERABILITY TO SEA LEVEL RISE BY WORKING CROUP 
III 

1. INTRODUCTION 

1.1 In 1991, the Coastal Zone Management Subgroup (CZMS) of Working Group III, 
began to Implement the reconunendatlons in its report entitled: STRATEGIES FOR 
ADAPTATION TO SEA LEVEL RISE (CZMS REPORT, 1990). Among the 
recommendations was the need to provide to coastal countries, including small island 
nations, in the context of their socio-economic development, technical assistance to: 

(i) identify coastal areas at risk; 
(il) assess their vulnerability to potential impacts of an accelerated sea level 

rise (ASLR) as described in the IPCC First Assessment Report 1990); 
and, 

(iii) develop and, where possible. Implement comprehensive coastal zone 
management plans to reduce vulnerability to ASLR before the year 2000, 
especially for countries with vulnerable coastal areas. 

The benefits of these steps should be seen in the context of accelerating socio­
economic development worldwide in coastal areas and the related increasing 
environmental stress on coastal resources. In this regard. Integrated coastal planning 
would facilitate sustainable development of coastal areas and conservation of natural 
ecosystems. 

Capacity building and institutional strengthening to develop and implement 
coastal zone management is identified as a priority for low-lying coastal areas. Related 
to this, the present international framework for cooperation should be strengthened. 
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has: 
In order to better assess and respond to the needs of coastal countries, the CZMS 

(1) 

(2) 

(3) 

developed a common methodology to be used in country studies to assess 
vulnerability and consider possible response strategies; 

assisted in coordinating a number of case studies which Incorporate the 
assessment steps identified in the common methodology; and have 
Initiated work on global vulnerability assessment in close cooperation 
with IPCC Working Groups I and II; 

identified the need for strengthening the capabilities of vulnerable 
developing countries In Implementing adaptive CZM programmes, aiming 
at sustainable and ecologically sound development, and Identified the 
need for structural facilities for bilateral and multilateral financing of: 

0 sharing information, data and methodologies; and 
0 assisting In implementation of CZM programmes; and 
o strengthening Institutional capabilities. 

While all of the assessment work has not been completed, what has been learned 
to date is in line with the conclusions and findings of the CZMS as presented in the 
IPCC First Assessment Report (FAR). 

2. IPCC TASK 5 OBJECTIVES 

2.1 Following the conclusions of the FAR, the CZMS was tasked at the March 1991 
IPCC Plenary to address the following: 

0 conunence an assessment of the vulnerability of developing and developed 
countries to ASLR; 

0 develop a common methodology for assessing vulnerability through country case 
studies; 

0 undertake developing country case studies on a bilateral basis and in cooperation 
with the UNEP Regional Seas Programme; 

o support the development of CZM plans that Incorporate response measures to 
reduce vulnerability to ASLR and address pressing coastal management concerns, 
where appropriate, by the year 2000; 

0 develop links with the coastal zone impacts studies being undertaken by WGII 
while imdertaklng the cotintry case study assessments; 

0 convene workshops to assess the results of thc case studies undertaken; 
0 Identify the appropriate response strategies and mechanisms for implementing 

them; 
0 estimate the level and kind of assistance needed from intemational organizations 

and donor nations for further assessments and Implementation of coastal 
management plans; and, 

o consider recommendations for proposed future work. 



will be produced. A full list of countries participating in the vulnerability programmes 
and list of countries still desiring assistance is presented in the supporting IPCC CZ.MS 
report. 

The Interest expressed by developing countries for conducting vulnerability 
analysis and identifying response strategies has been tremendous, with a number of 
countries asking for country study assistance. A number of developing countries have 
also conducted their own country studies, which indicates the seriousness of the matter 
to them. However, because much of the work is being done on an ad hoc basis, the 
CZMS is not able to satisfy the demand. To better respond to the many requests that 
arise from vulnerable developing coastal countries, both the institutional and the 
financial aspects need further attention. 

3.4 Status of Country Activities. The CZMS prepared a one-page questionnaire 
regarding the current status of country activities concerning ASLR and CZM planning. 
This questionnaire was answered by 37 countries. The preliminary results indicate that 
nearly 90 percent of those who responded expect that all or portions of their coastlines 
will be vulnerable to sea level rise, that only 30 percent have conducted an impact study 
of sea level rise on their coastal zone resources with even fewer (20 percent) studying 
response options, and that only 20 percent have some form of coastal zone management 
which includes policies that incorporate sea level rise. On the positive side is the fact 
that more than 50 percent of those responding have some form of coastal management 
policy "in-place". On the potential demand side, more than 80 percent expressed a 
willingness to cooperate with assisting countries In conducting vulnerability assessment 
studies. 

4. COMMON METHODOLOGY 

4.1 The Common Methodology is a guideline for assessing vulnerability to ASLR. in 
assessing vulnerability, three levels of boundary conditions and scenarios are 
incorporated in the methodology: (1) the Impacts on socio-economic developments; (2) 
the Impacts on the natural coastal systems; and (3) the Implications of possible response 
strategies for adaptation. 

The Conunon Methodology now Includes consideration of the present situation and 
a rise of 0.3 meters and l.O meters by the year 2100. These scenarios represent the low 
and the high estimates of the 1990 IPCC FAR. Appropriate modifications are made for 
subsidence, uplift and storm siirges and any other circumstances peculiar to a study 
area. At the present stage, the focus of the Common Methodology is on the effects of 
ASLR (and existing storm patterns). In the future, more attention will have to be given 
to the vulnerability of coastal areas with regard to other aspects of climate change, 
such as changing storm intensities, storm patterns, and soil moisttire. 

4.2 The objectives of the present Conunon Methodology are: 

(a) to provide a basis for coastal countries to assess the vulnerability of 
their coastal areas to ASLR; 
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2.2 Completion of the task is a long-term objective. In the short-term, the task 
requires the development of a methodology to assess vulnerability to ASLR, the 
application of the methodology to assessment work underway, and the consideration of 
the needs of coastal developing countries for assistance. 

3. ASSESSMENT WORK COMPLETED 

3.1 IPCC First Assessment Report. The CZMS contributed to the IPCC FAR by 
producing a CZMS Report on the STRATEGIES FOR ADAPTATION TO SEA LEVEL 
RISE. As a result of the significant participation from developing countries at two 
major international workshops held in Miami (November 1989) and Perth (February 
1990), the CZMS report identified the response strategies for coastal areas: to retreat, 
to accommodate, or to protect from the potential adverse Impacts associated with 
ASLR (including the conservation and protection of natural coastal defense, e.g., tidal 
flats, mangroves, sea grass beds and coral reefs). Each response strategy has 
implications for trade-offs and can be implemented within a framework of integrated 
coastal zone management planning. 

3.1.2 The CZMS Report. The CZMS made 10 recommendations divided among three 
major categories: National Coastal Planning; International Cooperation; and Research, 
Data and Information. A suggested ten-year timeline for the implementation of 
comprehensive CZM planning was included, along with an estimated cost for providing 
five years of technical assistance to support this effort. Lastly, the Report provided 
a "World-wide Cost Estimate of Basic Coastal Protection Measures." 

3.2 Common Methodology. The CZMS developed "The Seven Steps to the Assessment 
of the Vulnerability of Coastal Areas to Sea Level Rise - A Common Methodology" in 
early 1991. After a detailed process of review, comments and revisions made by IPCC 
participants, the CZMS feels that the Common Methodology provides a useful 
methodological framework for coastal countries to assess their vulnerability to ASLR 
and consider response strategies. The use of this common methodology could for many 
countries, be a first step In the establishment of a systematic approach in the 
management of coastal areas. Such CZM planning would facilitate the decision making 
process for socio-economic development and the mitigation of vulnerability of coastal 
areas and resources. As more countries conduct vulnerability analysis assessments, the 
Common Methodology would provide a framework for global assessments based on a 
[lobal database. In addition, this Information could facilitate priority setting by 
ir titutional bodies. The Common Methodology has been translated Into French, Spanish 
and Arabic. 

3.3 Case Studies. In many instances, the CZMS has been successful in serving as a 
coordination body bringing together countries to conduct case studies assessing 
vulnerability. For example, Australia, France, Japan, The Netherlands, the United 
Kingdom and the United States are sponsoring, on a bilateral basis, more than two dozen 
case studies in developing countries, as well as conducting studies within their own 
borders. The UNEP is also conducting a number of case studies. Coordination between 
the two efforts has provided mutual benefits. The results of the case studies will be 
presented at a CZMS workshop hosted by Venezuela in March 1992, after which a report 
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(b) to provide a basis for a world-wide comparative assessment of 
vulnerability of coastal areas; 

(c) to provide a mechanism for identifying priority needs of developing 
coastal countries; and 

(d) to provide a basis for decisions on responsive measure. 

4.3 The Common Methodology utilizes a seven-step approach as shown in Table A: 

Table A 
Common Methodological Steps to 

Determine and Reduce Vulnerability 
from Future Sea Level Rise 

1. Delineate case study area and specify ASLR and Climate Change conditions. 
2. Inventory study area characteristics. 
3. Identify relevant development factors. 
4. Assess physical changes and natural system responses. 
5. Formulate response strategies identifying potential costs and benefits. 
6. Assess the vulnerability profile and interpret results. 
7. Identify future needs and develop plan of action. 

The process, therefore, helps each country to Identify the actions needed to plan 
for and cope with the Impacts associated with potential ASLR. These steps will help 
each country to define its vulnerability; to examine the feasibility of response options, 
including their institutional, economical, technical and social Implications; and to 
identify needs for assistance in order to apply the response options. 

5. CASE STUDIES AND WORKSHOPS 

5.1 The evaluation of vulnerability to ASLR is being undertaken in a number of 
countries. As of 1 January 1992, studies were either completed, in progress or in 
planning in 27 countries by members of the CZMS with an additional 14 cases being 
sponsored through the UNEP Regional Seas Programme. These case studies represent 
different types of coasts and a wide range of techniques and methodologies. Some 
studies are a portion of a larger country study on climate change Impacts, while others 
are focused on ASLR. Some have evaluated response options. Including the need for 
CZMS planning to reduce vulnerability to ASLR. 

5.1.1 As each coastal country undertakes vulnerability assessment studies, that 
information will assist in providing a better global picture of the potential problems of 
ASLR on coastal resources and level of effort that may be required in response. The 
CZMS is now working on a world-wide estimate of socio-economic and ecological 
implications of sea level rise (e.g., the number of people at risk and an estimate of 
ecological Impacts). This analysis will be based on Information made available through 
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case studies, questionnaires, and additional fact finding. 

5.1.2 The Common Methodology is being used and tested in more than a dozen case 
studies. From these efforts, advantages and disadvantages are being revealed which are 
proving very valuable to the development of the methodology. The Common 
Methodology will be updated based on the case studies discussed at the Venezuela 
workshop in March 1992 and as appropriate in the future. 

5.1.3 The consensus is that the Common Methodology provides a broad basis for 
coastal countries to assess their vulnerability to ASLR and to identify, evaluate and 
select response options to reduce their vulnerability to ASLR. This broad basis allows 
for flexibility such that local and national conditions can be fully taken into account. 
The studies indicate that coastal planning can reduce vulnerability to ASLR 
Vulnerability to ASLR is the cumulative effect of natural processes, coastal 
development and climate change. CZM can reduce the effects of development on 
natural processes and the effects of natural processes on development. As a result 
coastal planning can reduce vulnerability to ASLR while promoting sustainable 
development. 

5.2 Intemational Workshops. International workshops have played a significant role 
in the gathering of information from a wide variety of sources. Two international 
workshops will be convened to discuss the results of the case studies. At the Venezuela 
workshop, representatives of 25 countries will present reports on their case studies. 
Much will be learned. Including information on the potential costs and benefits of 
various response options or strategies, and on each country's capability to respond to 
ASLR within the framework of comprehensive CZM planning. Another workshop will 
be held in New Caledonia In April 1992 that will focus on climate change, sea level rise 
and coastal zone management in the South Pacific. 

6. INTERNATIONAL COOPERATION 

6.1 The CZMS was asked to estimate the level and kind of assistance needed from 
international organizations and donor nations for further assessments and 
implementation of national management plans. So far, there is only a rough estimate 
of resources required to meet the target: "by the year 2000 all relevant coastal 
countries should have comprehensive coastal management programs to reduce their 
vulnerability to ASLR and other impacts of climate change". Considerable resources 
would be required and many countries would need financial support. 

6.2 To support an efficient and effective development of such plans, international 
cooperation is important, especially to ensure: 

0 the continuation of vulnerability assessments; 
0 the development of guidelines for CZM planning programs; and 
0 an efficient coordination through bilateral and multilateral cooperation. 
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7. CONCLUSIONS AND RECOMMENDATIONS 

7.1 CONCLUSIONS. Since its creation in 1989, the CZMS has: 

0 held International workshops that were widely attended by developing and 
developed nations and initiated global assessments of vulnerability to ASLR; 

0 developed a common methodology for conducting assessments of the vulnerability 
of coastal areas to ASLR; and 

0 served as a coordinator of 30 case studies conducted on a bilateral basis between 
CZMS member countries. 

Throughout this period. It has become Increasingly clear of the need for coastal 
countries: 

0 to assess the multiple components of their vulnerabilities to future sea level rise 
and related extreme events In relation to development and the protection of 
coastal ecosystems; 

0 to understand Its implications to their natural, social, legal and economic 
systems; and 

0 to begin to plan appropriate response strategies in areas of awareness and 
institution building. 

Part of this response would be to develop Integrated coastal management 
planning capable of addressing, in a comprehensive way, the Impacts of ASLR, along 
with the other pressing problems impacting coastal resources. This Integrated planning 
In coastal areas must focus on sustainable development. Strengthening the Institutional 
and legal capability of vulnerable developing countries Is a base line condition and can 
be stimulated by Information exchange and technology cooperation within the 
framework of a network as established by the IPCC CZMS In association with UNEP. 

7.1.1 The CZMS has identified a growing awareness In coastal countries of the 
potential impacts on the coastal resources due to ASLR and other impacts of climate 
change. This awareness has manifested Itself in their interest in integrated 
management planning. This Interest must be encouraged and assisted. Most coastal 
developing countries have not developed CZM planning capabilities, or made assessments 
of their vulnerability to ASLR. Even though, In many cases, long lead times are 
required to begin the process of adaptation to sea level rise, very few have begun any 
planning or taken any measures as might be necessary. 

7.1.2 The CZMS still has much to accomplish. Preliminary findings indicate there Is 
a need to: 

0 Complete current and requested country case studies and conduct additional 
studies in the framework of CZMS, In cooperation with the UNEP, WMO, IOC and 
other international organizations. 

0 Promote further research on the effects of climate change on coastal areas, in 
particular with regard to extreme events. 
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include, as regional climate models improve, their results, e.g., the potential 
changing intensity and patterns of cyclone,, hurricanes and typhoons ?„ he 

c ™ » " °' " ̂ '"^ ""'̂  
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0 Coastal countries, that have not already done so, should: 

assess their vulnerability to ASLR and other potential Impacts of global 
climate change and assess the assets at risk; 
start the planning process for appropriate reisponse strategies- and 
develop, by the year 2000. comprehensive coastal management 
programmes to reduce their vulnerability to ASLR and other Impacts of 
global climate change. 

Countries should continue to support relevant intergovernmental and 
international organizations and programmes and their members should continue 

(1) 

(2) 
(3) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

support research and observations on ASLR and related severe storms 
(e.g., under the Global Ocean Observing System and the Global Climate 
Observing System) and on other coastal impacts of global climate change 
e.g coastal Inundation and habitat destruction resulting from changes 

In the frequency and Intensity of severe storms); 
assist developing countries In building their own national capacity to 
participate in international activities on research and observations in 
these areas; 
support research on cost-effective response measures to assist coastal 
nations to adapt to the adverse impacts of global climate change-
promote public education and initiatives which Increase awareness of the 
implications of ASLR and other potential Impacts of global climate 
change on coastal resources and of the feasibility of response options to 
mitigate or adapt to those impacts; 
strengthen national, regional and International programmes and 
Institutions, with a view to coordinating the assessment of the 
vulnerability of coastal areas to ASLR and the needs. In this regard, of 
developing countries for assistance; and 
recognize the effectiveness of a world-wide cooperation between coastal 
nations and International organizations as has been developed under the 
IPCC framework, and to give further support to the CZMS and Its 
network as a catalyst for strengthening worid-wide cooperation by data 
and information exchange, technology cooperation, integrated coastal 
zone management, training programmes and communications. 
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8. FUTURE ACTIVmES 

8.1 The following CZMS future activities are proposed: 

0 The CZMS envisages producing additional global vulnerability assessment reports 
working jointly with Working Group 1 and Working Group 11, and In cooperation 
with other relevant United Nations organizations. Because of the close links 
between Impacts and response strategies, the CZMS has coordinated with WGII, 
which has a major focus on the concern impacts of climate change, including 
ASLR, on coral and mangrove ecosystems and on commercial and subsistence 
fisheries. The focus of CZMS is to Identify response options to manage these 
resources to reduce their vulnerability to ASL; 

0 The development of CZM guidellnes,as being discussed in the United Nations 
Conference on Environment and Development process, in cooperation with UNEP 
by the year 1994; 

0 IPCC Second Assessment Report (1994 or 1995) In cooperation with WGl and 
WGII, complete a global assessment of the vulnerability of coastal areas to 
ASLR, as a first step to CZM planing and programs, using the Common 
Methodology; and 

0 Support Coastal Zone Management Planning, in cooperation with the UNEP and 
other organizations, and provide technical cooperation, as requested, to assist 
coastal countries to develop integrated coastal management plans by the year 
2000. 

8.2 In order to execute the above-mentioned activities, it would be necessary to seek 
funding for the work of IPCC CZMS as mentioned in the recommendations. Further 
analysis should be made to assess the availability of funds from UNEP, other 
international organizations and donor countries and the pace and scope of work which 
could thereby be supported. Intemational cooperation is essential for the success of 
these activities. 

SECTION VII. RESUME OF THE POLICYMAKER SUMMARY (1990) OF THE IPCC 
SPECIAL COMMITTEE ON THE PARTICIPATION OF DEVELOPING 

rid COUNTRIES 
•...itj 

itlntroductlon 

c. The IPCC, In Its sixth session (Geneva, 29-31 October 1991), decided that a 
resume of the recommendations of its Special Committee on the Participation of 
Developing Countries would be Included In the 1992 IPCC Supplement. Further, it 

r '̂'agreed with the Chairman's proposal that the IPCC Secretariat be tasked to draft the 
resume from the Policymaker Summary of the Special Committee (see First Assessment 

/tjjReport, 1990) for review by all countries". This contribution is the result of that 
decision. 

ec' 
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Resume of the Executive Summary of the Special Conunittee 

1. Full participation includes the development of national competence to address 
all issues of concern such as the appreciation of the scientific basis of climate change, 
the potential Impacts on society of such change and evaluations of practical response 
strategies for national/regional applications. 

2. Actions to promote the full participation of the developing countries in climate 
change issues should not await the outcome of negotiations on the Framework 
Convention on Climate Change. They need to be taken now, through existing 
arrangements and should be planned and carried out for several years. 

3. The factors identified by the Special Committee as inhibiting the full 
participation of the developing countries In the IPCC process, inter alia, are: 

* insufficient Information; 
* insufficient communication; 
* limited human resources; 
* Institutional difficulties; 
* limited financial resoiirces. 

(i) Insufficient information: Many developing countries do not have sufficient 
information on the issue of potential climate change to appreciate the concern it evokes 
elsewhere in the world. Information Is often Insufficient with respect to the scientific 
basis for concem, on the potential physical and socio-economic Impacts of climate 
change as well as on response options. This applies not only to scientific milieux but also 
to policymakers and public opinion. 

(ii) Insufficient communication: Even if the situation with respect to Information 
were to Improve, there Is the problem of Insufficient Internal and external 
communication mechanisms for the proper dissemination of the information on matters 
related to climate change. 

(Ill) Limited human resources; Lack of adequate number of trained personnel In almost 
all areas ranging from academic, scientific efforts to applications of knowledge to food 
and energy production, to water management, to human settlements problems, to trade 
and economic growth, and to a host of other related endeavours Is common to many 
developing nations. Most of them, if not all, can command only limited pool of experts 
and responsible and knowledgeable officials, and even that only in a few of these areas. 

(Iv) Institutional difficulties: The multl-dlsclpllnary and cross-cutting nature of the 
Issues Involved demands relatively high degree of co-ordination among the various 
departments/ ministries of governments. 

(v) Limited financial resources; Survival needs come first. After that, the limited 
financial, and consequent general lack of technological, resources dictate the priorities. 
Means of meeting the incremental costs of ensuring a viable environment frequently 
cannot be found. Also, local Immediate, envirorunental concerns generally receive 
political priority over Impersonal, global concerns. 
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4. The legitimate concerns on the part of the developing countries that, although 
their impact on global climate change is minimal, its impact on them can be grave, need 
to be taken into account. 

RECOMMENDED ACTIONS 

5. Uninterrupted travel assistance to the developing countries for attendance at the 
meetings of IPCC and follow-up activities should be ensured. The Special Committee 
called the attention of the Panel to the Importance of continuing this effort and of the 
donor nations continuing and Increasing their financial support to the effort. 

6. Serioiis consideration should be given to supporting more than one expert from 
each participating developing country to those cllmate-change-related meetings that 
deal with several aspects of the problem. 

7. Governments and organizations from the Industrialized nations are encouraged 
to continue and Increase their efforts In organizing seminars. Developing countries could 
organize, ufider the sponsorship of international organizations or otherwise, regional 
seminars ahl workshops in order to exchange scientific and technical Information. For 
this purpose, necessary programmes and lists of experts should be developed. As part 
of the continuing process of Information exchange, the Special Committee recommended 
that IPCC circulate the Policymaker Sununary (of the Special Committee) to all 
concerned. 'The developing countries on their part could where appropriate designate 
focal polnfs\ as soon as possible, for transmittal of reports, documentation, data and 
Informatlon-on seminars. Such focal points should be briefed on forwarding the material 
to appropriate recipients within the nation for response, review etc. 

8. The establishment of mechanisms for national co-ordination of all (national) 
activities related to climate change could be considered by the developing countries. 
The mechanisms could aid such areas as Information dissemination, development and 
implementation of plans for research and monitoring, and formulation of policy options. 
The Industrialized countries could consider assisting the developing countries In setting 
up the mechanisms. 

9. TheJ^Special Committee recommended that acquisition, analyses and 
InterpretatTdn of Information on climatic and related data would enable developing 
countries ^6 take more effective account of climate change considerations In 
formulatingdnational policies. Such actions are necessary also at regional levels to 
undertaketind refine Impact studies. The current unevenness In the acquisition and use 
of such dfi^ which is evident between the hemispheres should be eliminated. The 
Special Committee further recommended that the developing countries take Immediate 
action to idigntify their specific financial needs In tBi4 regard. It would also be necessary 
to mobilize appropriate funding In order to mount a sustained programme and create 
regional centres to organize Information networks on climate change. 

10. In many developing countries the meteorological/ hydrologlcal service is the main 
and often lhe only institution collecting and recording data with relevance to climate. 
If associated weather patterns are modified, as some predict they would as a result of 
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climate change, then the capabilities of such services need to be reinforced to enhance 
their contributions to sustainable development. 

11. The Special Committee further recommended that its findings be duly taken into 
account in all relevant areas of the work of IPCC. Programmes of action should be 
developed and implemented (and the concepts which would lead to such programmes of 
action developed where needed) without delay, with a view to ensure, provided the 
necessary means are made available, the full participation of developing countries in 
the future work and activities on climate change. UNEP and WMO should take the lead 
in this regard and initiate the necessary consultations. Other multilateral or bilateral 
organizations should also be contacted for elaborating and implementing these 
programmes of action. 

SECTION VIII. SUMMARY OF COMMENTS AND ISSUES FOR FURTHER 
CONSIDERATION BROUGHT OUT AT THE SEVENTH SESSION OF IPCC 

Discussion of the results described in the reports of the three Working Groups 
identified a number of areas for priority emphasis In the future work of IPCC. In the 
plenary meetings, references were made to issues and recent work not fully taken into 
account or peer-reviewed during the preparation of the Working Groups' supplementary 
reports. All available studies should be thoroughly peer-reviewed as part of the IPCC 
follow-up process. 

Desertification 

Climate change and drought and desertification are Issues of great Importance in 
many parts of the world. Extensive study of the links between climatic variations, 
climate change and desertification is urgent and has been requested by numerous 
affected countries In Sahellan and other parts of Africa, in Latin America, and in 
Australia, India, China and other parts of Asia. Desertification Is a complex 
phenomenon largely associated with human causes such as land degradation exacerbated 
by climatic variability; the affected arid and semi-arid regions are therefore most 
likely to be vulnerable to climate change. The declaration following the International 
Congress on Impacts of Climate Variations and Sustainable Development in Semi-Arid 
Regions (Fortaleza, Brazil, 27 January - 18 February 1992)) emphasizes the urgency of 
addressing the issue of desertification In respect of Its causes of observed Impacts on 
affected human societies. 

Fluorinated greenhouse gas species, not included In the Montreal Protocol 

There are two species concerned: firstly, the hydrofluorocarbons (HFCs), now 
replacing the chlorofluorocarbons (CFCs); secondly, some fully fluorinated species with 
high GWPs and very long lifetimes such as tetrafluoromethane (CF4), hexafluoroethane 
(C2F^) and sulphur hexafluorlde (SF^). Consideration should be given to achieving a 
better understanding of sources and sinks and to including these gases in the IPCC 



methodology for national Inventories of greenhouse gas emissions and sinks, as well as 
to assessing response options. 

Regional climate predictions 

The Panel continued tp stress that research leading to information on likely regional 
climate change (and its association with global change) was of the highest priority, and 
noted that there are certain aspects of regional climate change which are particularly 
important in some areas; Among these are tropical cyclones and the tidal surges 
associated with such stomis. Guidance on likely changes in frequency, intensity and 
distribution of such events, as a result of climate change. Is urgently needed In states 
in and bordering the Pacific, Indian and Atlantic Oceans. Special attention should be 
given to the needs of small Island states which are particularly vulnerable to climate 
change. Prediction of regional precipitation is another area of particular concern. 
Further, the connections between local, regional and global pollution requires further 
study. 

J£ 
The question of the validity of the technique of palaeo- analogue for the prediction 

of regional climate change was raised. Although, palaeo-data conceming past climate 
are of great value, clear analogues from the past which can be applied to future climate 
change have not yet been Identified. In the further work of IPCC, all methods of 
regional climate prediction should be reviewed and assessed on a continuing basis. 

ie 

Country studies and methodologies 
•Vo 

The Panel recognizedrthe valuable work on methodologies for country studies - such 
as those for national Inventories of greenhouse gas emissions and sinks, vulnerability to 
sea level rise and other impacts assessments - which were being carried out by the three 
Working Groups and elsewhere. It acknowledged that this Is a cross-cutting issue. It 
recognized the utility of further work on methodologies for both limitation and 
adaptation and, In particular, their integration Into a broader framework. There was 
a consensus that priority should be given to further assessing the work In progress and 
to development of coherent guidelines for country studies, keeping in mind the 
circumstances of dlfferemt countries and the evolving nature and pattern of their 
natural resource use. iPhe next step In this process should be the convening of a 
workshop possibly prior fol the eighth Session of the Panel, with a report to be reviewed 
at that time. rid 

tio 
Nuclear energy tecfanolegies 

9̂2 
Nuclear power, .ajpng with safety and waste disposal Issues, should be fully 

evaluated by the IPCC as an alternative energy source to mitigate climate change. 

Inventory of possible nspooai optiom 

Future work should Include the preparation of a broad inventory of possible 
response options to Identify an evolving list of measures that countries may wish to 
consider In their national! context. With regard to each option, the Inventory should 
include fe Iblllty factors that will ei il countries to s the applicability of an 
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individual option to national situations. These factors include 
* technical factors 
* economic factors 
* other factors 
that may Inhibit the introduction of these technologies or practices in a specific 
national situation. 

The options considered should Include management practices, techniques and 
technologies, and should cover all sectors. Including energy. Industry, transportation, 
agriculture and forestry as well as adaptation measures for natural and developed areas! 

The Technology Characterization Inventory Is the fh-st step towards this goal. 
The report on task 4 also identifies specific response options, and the report on task 5 
notes coastal zone management practices that can facilitate adaptation to sea-level 
rise. 

Natural gas prospects 

The concern over the future availability of natural gas to meet expected higher 
demand, including its relation to reducing greenhouse gas emissions, was raised. 
Assessment of natural gas availability, dellverablllty and demand beyond the year 2005 
Is needed, particularly In non-OECD countries. 

Economic impacts of response measures 

Some studies very recently became available and could not be considered by the 
IPCC In the review described In this report. These studies indicate mixed results and 
show the need for a continuing examination of the question of the effects of carbon 
taxes and other measures on national GDP growth. 

Other areas to be considered for future work 

* Specification of a minimum set of parameters for monitoring for impact 
analyses, and how to measure them. 

* Impacts on mountain ecosystems (forests, water resources, socio­
economic Impacts, etc.). 

* Impacts of climate change on urban areas and other human 
settlements. 

* Indirect GWPs. 
Monitoring and databases. 
Further follow-up on the Noordwijk afforestation targets. 
Emissions from road transportation and other transportation sectors 
which could be used as altemative options. 
Development of an action plan to fulfil the reconunendatlons of the 
IPCC Special Committee on the Participation of Developing Countries, 
especially the long-term objectives (see section VII). 
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Dissemination of IPCC Information 

With financial support provided by some countries, the IPCC has conducted a series 
of Information exchange semlnars-lh several developing countries, and the IPCC First 
Assessment Report (August 1990) and some other IPCC reports have been translated 
into several languages. Non-govemmental organizations are also contributing 
significantly to the dissemination 6f Information on climate change. The seminars have 
attracted participation from all^nevels of society, including heads of state and 
government ministers, specialists,'experts, non-govemmental organisations and the 
public. They have contributed significantly to the understanding of the various aspects 
of the climate change Issue. Further seminars In other developing countries could be 
undertaken in response to requests^^but this depends on the availability of financial and 
human resotirces. '-^^ 

;ir: 
Resource issues 

The IPCC assessments are fundamentally dependent on research and development 
carried out under intemational programmes and by research teams within countries of 
the world. The need to Increase Sthese research efforts has become obvious In the 
course of the IPCC work. Insufficient knowledge and understanding of both the climate 
change issue Itself as well as all socio-economic Impacts and further societal 
implications exist at all levels of society. The IPCC strongly urges that Increasing 
resources be made available for these activities and that the major International global 
programmes be adequately resourced. It Is particularly Important that means are made 
available to permit developing countries to become genuine partners in this global 
research effort. The progress of otir understanding Is Indeed dependent upon addressing 
the global environment in Its entirety. 
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PREPCOM fflGHLIGHTS 
MONDAY, 23 MARCH 1992 

ATMOSPHERE (WOBKING GROUP I) 

Woddng Oroop I convened in t fonnal sessim yesterday 
morning. Since today was Worid Metootolĉ lcal Day. the group 
I la siatemem&oiQlheropresBniativeoftheWoridMetBOCD-
togfcal ftgmdzaiion. The session was then traiufonned into an in 
fiannal meeting on atmosphere and discussion began on 
P<yi00/Ad(L14. Ttotccnon <rf the aimonAoe". Woddng Group 
I Chair Bo KjellAi asked for "strong discipline" fiom ite dele-

so that this chapter might be ffisposed of in the three infbr-
aod two contact noups sessions scheduled. He added that 

nothing in this Agenda 21 chapter sbould preempt or prejodge the 
INC negotiations on a Qimate Change Convenuon. 

Amendments have been propoied^ many governments, in­
cluding the United Stales, tbe European Community. Guiada. Ice-

7̂ )Bn and Austria. The delegates proceeded 10 discuss the 
list of proposed programme areas. At ID'.SO am the delegate of 
Pakistan anived and. on behalf of the 0-77, announced that the 
gtotq) had prqwed a refomuladon of AddL14. Its veaku pro­
poses reducing tbe number of programme areas to four an^e-
moving any language inconsbient with the stated bbjeedve of tbe 
UNCED treatment of this Issue, namely avoidance cf dimlicttkm 
with the INC negodatioos. Pakistan insisted that io reforaiuladon 

' been prepared in an attenq)t to expedite discussions. 
Work was hampered by the fict that no one had a copy of the 

new 0-77 lect (pot even the delegate from Pakistan). Tlie Chair 
decided to move forward (while copies of the G-77 text were be­
ing prepared) to those areas of the new text that wett said to be 
^ilar to the Secretariat document, paideulady the objectives 
from tbe programme area on the "scientific byVis for dedsioo 
making" feanffaph 85) and "preventing stntomherlc ozone de-
Idedon" Cparagraphs 101 and 102). 

Discussk)n proceeded widi Canada, China and Pakistan dele­
gated with che respwjsibiliiy fbr ptqiaiing compromise wording 
for parapph 85. The Chair moved fiom tbe objectives to the ac-
avities fiar the progzamme area. Paklsian stated that it did not 
have a negatiaBng brief for die activities section and the Chair 
^ c d onto discussion of the objectives of programme area O, 
Preventing Stratospheric Ozone Dqdetion Cpai:itgraphs 101-
102). Notable comments included the &a that many countries 
StiU have not ratified the Vienna Convendon nor the Montreal 
Protocol (Pakistan) and that the issue of ozone daledoo must be 
tooked at boUsticaHy (Canada). The 0-77 nroieated a lefotmula-
^S. C^W*" Canaiia was ̂ vcn the lespon-
ribmhr for finding compromise language. Since the 0-77 had no 

rom which to discuss the activities of this section nor cop-
ofmeir document to discuss, tiie meeting was adjourned eariy. 

Jie Oialr suggested dial a contact group fomi before the next ta-
fimnal meeting ai annosphere, scheduled fijr tiiis evening. :: • 

OCEANS (WORKING GROUP Iiy& hmii 
Woridng Group H: yestwdayiiK^^ 

nally proposed by Turkey) tiiat stated tiiat "the activities related to 
tiic islands cannot-jmpair die rights and interests of a State in the 
seas adjacent to its coasts..." A number of states sq»poned Cy-
pcus's request to delete die paragrai*. Ttakey said tiiat it would 
reformulate die paragiqih in question. 

The discussion on Programme Area B, as revised by tiie coD-
taa group on marine environmeotal pollution, also went compara­
tively well. The m ^ problem area. patagra|A 36 (which relates 
to pollutioo caused by passing ships in International straits) re­
mained in brackets after die cootact group finished its work. The 
Chair. Bukar Shaib. opened discusskm on tins paragrqih. which 
was originaUy proposed by Malaysia, to see if die woridng group 
could resolve die problem. The US and Jqwn wanted to delete 
diis paiagrâ , maliuaining thai it was incoasistem witii tbe Law 
of die Sea. Tbey fimher mainiained tiiat tids peragraidi could be 
interpreted to prohibit access to critical intamadooal straits. Odier 
countries, indudiog Egypt, St Lucia and Panama, sqiported Kb-
kysia. Shaib adced^inteiested parties to devekm a campromise bv die end of die day. r t~ j 

The discussion of Pronamme Area P proceeded qnlcUy. The 
contact groiqi had agreedto the reteotkHi of dds programme area 
and reworked it much to tiie satis£Ktion of tiie wttldng groiD. 
The coordinator of die contact grotqi. hufia. mentioned tiiat para-
oaph 128 (which deals widi die settiement of disputes) remains 
in bradcets since interested parties are sdn meeting to reach com-
promise wording. 

Shaib announced at die end of die meeting diat he hoped tiiat 
die group coild letnni and adopt die entire oceans documem at 
die end of die week. 

POLE OF MAJOR GROUPS (PLENARY) 

The Plenary met yesteiday afternoon to discuss 
PC/10(VAdd.l3. "Sctengtiienlng die role of major groims". Over 
die last week Vioe<:hdr Leon Mazakac of die Nedie£n^ 
coosuhatioos betweeaiqxeaeuatives of m ^ groqis and key 
government delegates to exchange ideas and proposals. These 
consultations 9«re supposed to &dliutB today's sesskm by help­
ing goverrmeni delegates to understand die posUons of major 
grotqis and possibly to propose text on dieirbdialf: 

The Plenary started as a fixmal session ao diat die delegates 
could hear statements by iqxesentadves of four of die maW 
groms: Vandana Shiva (women), Flavia Fendm (youdi), 
Evttjstp Niukuag (Indigenous peqple). and Ram^ Hunynag 
(NGOs). Odier representatives will veak at die next cesskn 00 
Wednesday. PrepCom Chair Tommy Koh dien atyoumed die for­
mal session and mroed over die gavel to Mazalrac. During die le-
mainder of tiie aftemoon. die Pluiaiy only succeeded ifl 
completing die programme area on women. This is die first of 
nine programme areas tiiai fixus on tiK roles of nine dlfierent 
jroups. •>•';• V v;/J- - : 
'• • India made a generic ptant ditt̂ riKsreva dic t«t ris^ 

.govemments 'itshouMbe«pIacedwidi^g^^ 
ahouU corsider> A nuniber pf cBBrfes eipi^^ 

wldiiUspoter^^ ^»*i'^^^21s2iii25«ii*^S^ 



ctiapicr of Agenda 21. Thrwt documents were discussed: 
'• WG.II/L.25 (Programme Area G -- Sustainable dê 'clopment of 

small islands), WG.II/L.25/Addl (Programmr. Area B - Nlarine 
environmental proleciion) and WG.II/L.25/Add2 (Programme 
Area F - Strengthening cooperation and coordination). Contact 
groups are still discussing Programme Area E (Critical uncertain­
ties) and Programme Areas C and D (Marine living resources). 

Discussion of Programme Area G. which was postponed from 
last week, went smoothly. This was the only oceans programme 
oreo that waa rioi UiatusscU In a contact group. Only few amend­
ments were proposed and most of them were non-controversial. 
Cyprus intervened requesting the deletion of paragraph 148 (origi-

., w . ^ u u ^ u v j t i a w d c Ui:>piC£Lica WlUl UllS 
icciuring amendment as they believed it took the "teeth" out of 
the document. 

Nora.'ay amended the text several times v,'ith amendments pre­
pared by representatives of women's groups. This led to some 
confusion among delegates since not everyone had cqjies of the 
women's text and the Qiair did not want to take rime to read each 
amendment aloud. Jamaica suggested that instead of 'increasing 
tf« number of women decision makers" in paragraph 6(b), that 
the "proportion of women der.isinn maV*«" b« incnuuied. Tho 
Russian Federation supported this change stating that if the num­
ber of women decision makers reached 100 percent, tilings would 
go much better tiian tfiey do now. 

4e l i t . H«»r rf A. Chu«4 Cmunr. 777 United Ntiloa PUa. I W 2ia/M«.S340/l. F« llMW-SS*! ]|<nc9«diu|s.ei|. ofUcm mp^uM in s i ^ S m r i ^ t ^ 
of ** «rttoa wd *) na «>«wifl, «floa 4» *>w rfl«li4d 1 ^ 
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Discussion on the role of major groups is expected to continue 
on Wednesday. There is only one more session scheduled and 
eight programme areas and 116 paragraphs remaining. 
EARTH CHARTER (WORKING GROUP III) 

The Earth Charter contaa group met tills morning in an infor-
mal-infortnal session to discuss its operating procedure. After a 
protracted discussion, h was decided tiiat Co-Chairs would be ap-. 
pointed to oversee tiie process. Reprcseiitauves of Norway and In­
dia were elected for this task. It was further agreed tiiat tiie group 
would proceed witii a cluster approach, tfiat is to say, starting 
witii tiie duster of least oxitentious principles, tiirough to die 
more contentious luinciples. with final negodadons to fooua on 
tfie most contentious principles. 

In tiie afiernoon, Waking Oronp m met briefly in an informal 
session to review die wok metiiod as sa out by die Chair, Be-
drich Moldan, fiir tiie Earth Charter. In brief , tiie Earth Ouuier 
contact etovjp will now meet continuously untii negotiations are 
complete witii botii die G-77 and non-0-77 conntrws to select 
spokeqieople. The Chair adjourned the informal meeting to allow 
the Eanh Charter contaa group to convene. 

The rest of die afternoon was marked by heated negotiations. 
The first problem arose when the 0-77 refused to proceed on the 
cluster approach as was agreed in the moming session. After 
Noitiieni countries had identified tiiose principles diat di^ felt 

least contentious, die 0-77, in a svprise refuse, stated 
diat It had not yet identified iu *ea^ ptittcqjles" aiKl. diBRfote. 
eiqmsed its oesire to proceed principle49y<-miiicip̂  
text. This led to a heated exchange between G-77 and non-G-77 
countries witii die latter aiguing tint die agreement reached in die 
moraing bad not been respected. It was firudly agreed that die 
prineiple-by-prindtple apprmch would govern. By 6:00 pm tiiey 
finished the nrst diiee pruiciples. 

Tbe G-77 refiised to move cn the fint sentence in Principle 1. 
which refers to humans ias die center of development Tbt Indian 
Co-Chalr summarized delegates views on tills point and the need 
to move pan of die text to the preamble. 

KMmding Pcinê pla 3, th* mAin debate focuiod uu tiiB cxmu 
to which die "Stockholm Principle" Should be incotporaied. if at 
an. in die Eanh Charter. 

Rtincqile 3 involved heated exchange between devetoing and 
developed countries over die right to devdopment The G-77 ar-
t strenuously tiiat what tiiey rB&rred to as an inalienable right 

development should not be subordinated to the environmental 
interests of OECD countries. Hnally. one Nortiiem country of-
fieied condliatoiy language to suggest diat die tight to develop-

; depends on a hulthy envirooment 
THE BUREAU 

The Bureau met last night at 6:00 pm to discuss tiie work plan 
for tiie last wed; of PlnepCom IV. It was decided diat die Plenary, 
chaired by Tommy Kdi. would be die only fimim for meetings 

diat it would revlewill die issues and ̂ jprove aU die docu­
ments. If any problems occur, Koh will defer matters to dw coor-
dinators or tbe woridng group chairs for immediate resdution In 
die meeting rooms to be left on "stand-by" adjacent to Confer­
ence Room 4. 

0- 2026470217;« 3 

'ummit Bulletin 

THINGS TO LOOK FOR TODAY AT 
PREPCOM 

INTERNATIONAL ECONOMY (PLENARY): Discussion 
will take place today on POlOO/Add.3/R£v.l dial deals witii inter­
national economic Issues. This text rqnesents tiie compilation of 
amendments proposed during discussions last week. It is hoped 
diat tiie Plenary will agree to titis text witii only minor amend­
ments and, thus, dote discussion on tiiis topic. 

FINANCIAL RESOURCES (PLENARY): This group will 
meet for die first time in one wedc. It has been replied diat die 
G-77 did not want to resume negotiatkms until it had received 
some slgiiai mat tiie devekiped countries were ready to propose 
new fimding. Negodatkms will now resume and several delegates 
have privaidy hinted of a possible announcement tonight by 
dtiier Japan or die US. The OECD countries have been meeting 
daily to compatD notes on dieir various amoidments but have 
been ddier unable or unwOling to come u) witii a common posi­
tion. Tbe 0-77 will meet dds morning tolotmulate its response to 
be delivered dtis evening to die devebped country amendments 
tabled last week to its document, L.4iyRev.l. An 18-page compi­
lation text, as requested by die Vice-Chalr John Bdl. wlkh In-
dudes all of die amendments proposed by CANZ. CtHP 
(CxecboslovaUa, Hungary and Poland), die EC. Jqian. die Nor-
die countries. Russia and die US. has been qnletiy circulated and 
will form die basis fiir tonight's discussions. TIK 0-77 wUl prbb-
aUy pvBsont its ataiemeat and die group wQI (Bscuss bow to pro­
ceed widi what many call an Intraoable text 

ATMOSPHERE (WORKING GROUP ]): Woddng Group I 
will meet tonight to resume discussfcns on dds agenda item. Tlie 
0-77 piepated its new streamlined vetskm of PC/100/Addl4. If 
a cmtact groQp was able to meet between yesterday mombig and 
todghi's session, proceedings shodd move much usttr. espe­
cially if diey CMI decide whetiier or not (o worie fitm die G-77 
text or resume negotiadoDS on Add.14. 

EARTH CHARTER (WORKING GROUP HI): Nida­
tions on die Secretariat's non-pmer will contimie bdiind dosed 
deoM luiMjr. Uw grotqi win continue witn its prindple-by-pdnd-
pie diacttssioo lenmiiig where Monday evening's aesskm kfk (tft 
Watch fiir continued heated exdumge between G-77 and non-G-
77 countries on fimdameouil issues such as <fifEBrnitiated respon­
sibilities, povetqr. die special needs of devdofdng countries and 
tiie pdluter-pays prindple. 

LEGAL INSTRUMENTS (WORKING GROUP m): Legal 
insirameois win be addressed tills fflondng in Woridng Group HI 
under die leadership of die Philippines. The negotiating text will 
be a SecTBttriat document comjrfllng aO amendments submitted 
vis-a-vis tiie G-77 text. L3a Watch tot continued procedural dis-
cusskms around tiie choice of text to be used as a basis for nego­
tiations even tiiough Woddng Qroup in Chair Bedrich Mddan 
ruled on Riday diai die Seaetaiiat's compilation text would 
serve as die basis for negotiations. 

INSTITUTIONS (WORKING GROUP im: Woddng 
Orom) in will meet in an infbnnd sesskm dds anemoon to dis­
cuss instimtions. The Coordinator has pnqnred a text based on In-
formal consultations he has held with governments over die past 
few days. It is unclear whetiier tiie text will be a compilation of 
diffaeni country's views or an acualsyntiiesis of sndi views. 

SCHEDULE OF PREPCOM IV EVENTS 

OFFICUL MEETINGS 
•|wato^(iwapin(U>ilMM 
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NATURAL RESOURCES DEFENSE COUNCIL 

Mr. David DONIGER 
Ms. Liz BARRATT-BROWN 
Mr. Daniel LASHOF 
Ms. Annie BRODI 
Ms. Preeti JUNNARKAR 

SIERRA CLUB'S GLOBAL WARNING AND ENERGY PROGRAM 

Mr. Daniel F. BECKER 
Director 

STOCKHOLM ENVIRONMENT INSTITUTE 

Ms. Susan SUBAK 

TATA ENERGY RESEARCH INSTITUTE 

Mr. Bhaskar NATARAJAN 
Mr. R.K. PACHAURI 

UNION 07 CONCERNED SCIENTISTS 

Mr. Alden MEYER 
Ms. Eileen QUINN 
Mr. Howard RIS 
Mr. Henry KENDALL 

U.S. CITIZENS NETWORK ON UNCED 

Ms. Catherine PORTER 
Mr. Mark VALENTINE 
Ms. Vernice MILLER 

UNITED STATES CHAMBER OF COMMERCE 

Ms. Tertia R. AMSTRONG 
Mr. Michael CARMEN 

UNITED STATES COUNCIL FOR INTERNATIONAL BUSINESS 

Ms. Norine KENNEDY 
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WORLD eii:>AL INS^XTOTE 

Mr. Richard G, TALLBOYS 
Mr. Christophe BOURILLON 
Ms. Nicole B. WILLIMS 
Ml-. Toa PASKER 
Mr. Jim HARRISON 

ÔStLm COUNCIL OF CHURCHES 

Mr. Bruce MCLEOD 
Rev. James SPEER 
Mr. Ariane VAN BLllEN 
Rev. Jaydee HANSON 
Ms. Mary Ann TROEDSSON 

WOODS HOLE RESEARCH CENTER 

Ms. Julie A. WILLIAMS 

WOELD SBSOURCSS IMSTITUTK 

Mr. Rafe POMERANCE 
Mr. Sean FOX 

WORLD WIDE FUND FOR NATURE {mTF} IHT̂ gRHATIOKIAL 

Mr. Adam MARKHAM 
Mr. Richard MOTT 
Ms. Victoria DOMPKA 
Mr. T. J. GLAUTHIER, WWF USA 
Ms. Abigail SPRING, WWF USA 
Mr. Tundi AGARDY, WWF USA 
Ms. Tessa ROBERTSON, WWK UK 
Mr. Someshwar SINGH, WWF India 
Ms. Malene WIINBLAD, vmF-D@raaark 


