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NOTE TO EILEEN AND KATIE FROM DAN 
RE: TOfe^Y'S IWG MEETINGS 
3/29/93 

Just a quick update on the two IWG meetings I attended 
today: A n t a r c t i c a ; and Forests. I n each meeting, we reviewed 
t e x t f o r the IWG r e p o r t . 

Antarctica 

o The 3/26 d r a f t paper we reviewed focused almost e x c l u s i v e l y 
on the implementation of the Protocol on Environmental 
P r o t e c t i o n t o the A n t a r c t i c Treaty. 

o To t h i s end, the paper c o n t r a s t s the r e l a t i v e m erits of two 
b i l l s introduced t h i s session t o implement the p r o v i s i o n s of 
the P r o t o c o l : 

1) introduced by Rep. Boucher, Chair of the Subcommittee 
of Science of the Committee on Science, Space and 
Technology (based on a proposal by the Bush 
Ad m i n i s t r a t i o n ) 

2) introduced by Rep. Studds, Chair of the Committee on 
Merchant Marine and Fisheries ( r e i n t r o d u c i n g former 
c h a i r Jones' b i l l from l a s t session) 

o I n general, Studds' b i l l goes f u r t h e r than Boucher's. The 
biggest d i f f e r e n c e between the b i l l s regards agency 
r e s p o n s i b i l i t i e s and oversigh t . I n both b i l l s , NSF would 
continue t o run the US A n t a r c t i c Program, but Studds' b i l l 
would give most of NSF's r e g u l a t o r y f u n c t i o n s t o NOAA. 

o I asked whether t h i s i s the f u l l extent of the scope of t h i s 
issue, and i f i t i s the only issue, t o be reviewed. 

+ The response from State (Tucker Scully) i s t h a t other 
upcoming issues and meetings (e.g., leading up t o Japan 
i n 1994)are not r i p e t o be discussed. I suggested t h a t 
we could at l e a s t f l a g any a d d i t i o n a l upcoming issues 
i n the paper. 

+ NOAA suggested, and State agreed, t h a t we should have a 
separate s e c t i o n on the Convention on the Conservation 
of A n t a r c t i c Marine L i v i n g Resources (CCAMLR) 



Forests 

We reviewed the 3/28 d r a f t paper i n d e t a i l . One of the 
biggest (and most immediate) issues i n the paper i s on the 
ITTA r e n e g o t i a t i o n s . I rai s e d several p o i n t s : 

+ i t would be h e l p f u l t o lay out c l e a r l y who the 
d i f f e r e n t groups are on t h i s issue and what e x a c t l y 
they want 

t h i s i s a c t u a l l y tougher than i t sounds because 
several issues are e a s i l y confused: whether there 
should be a commodity agreement f o r temperate/ 
boreal timber; whether there should be f o r e s t 
management p r i n c i p l e s (e.g,. Target 2000) f o r 
temperate/boreal f o r e s t s ; and whether the ITTA 
r e n e g o t i a t i o n s are the appropriate v e h i c l e f o r 
anything other than improving the ITTA i n i t s 
cu r r e n t f u n c t i o n regarding t r o p i c a l timber 

i t i s e s p e c i a l l y tough because the ITTA i s i t s e l f 
n e i t h e r a t r u e commodity agreement nor a t r u e 
f o r e s t s management agreement, instead i t has 
elements of both: i t i s supposed t o be a 
commodity agreement, but i t doesn't address 
p r i c i n g or supply issues (only data/transparency 
issues) and the ITTO funds p r o j e c t s toward a 
sustainable management t a r g e t 

thus, i f someone says they want t o expand the ITTA 
t o a l l timber, i t i s not neces s a r i l y c l e a r what 
they mean (a commodity agreement or a f o r e s t 
management agreement) For example, LDCs say they 
want t o expand ITTA t o a l l timber, but what do 
they mean? They have i n s i s t e d vehemently t h a t 
they don't want any g l o b a l f o r e s t management 
p r i n c i p l e s , but what possible s t a k e / i n t e r e s t could 
they have i n a temperate/boreal "commodity" 
agreement? I t seems l i k e a d i v e r s i o n a r y t a c t i c 
whose b l u f f could be c a l l e d by saying "OK we 
expand the ITTA 'commodity' agreement t o cover a l l 
timber, but we also expand i t t o f u l l y embrace the 
gl o b a l f o r e s t management p r i n c i p l e s agreed at Rio" 

-I- i t would also be h e l p f u l t o include any f a c t u a l data on 
the l e v e l s of timber production and trade i n both 
producer and consumer co u n t r i e s 

+ t h a t OEP/NSC should be involved i n the USTR working 
group on the ITTA r e n e g o t i a t i o n s 

I t a l k e d t o Duane Sams and J e n n i f e r Havenkamp, who 
promised t o include me i n the group 



Another issue t h a t came i s the Forest f o r the Future 
I n i t i a t i v e ( FFI). 

+ CEA pushed t o remove the option t o abandon FFI a f t e r 
meeting the $16m FY93 commitment because $30m i n FY94 
i s included i n Clinton's "A V i s i o n f o r Change" package. 

+ I r e s i s t e d , saying t h a t the p o i n t of the review i s t o 
have a l l the options on the t a b l e , and t h a t i t was not 
good government t o have a s i n g l e p r e l i m i n a r y funding 
d e c i s i o n d r i v e the discussion on the e n t i r e issue 

+ However, there seemed t o be consensus i n the group t o 
drop i t and I d i d n ' t want t o impede progress, but I 
emphasized t h a t i t i s dangerous t o assume t h a t 
something i s a f a i t accompli j u s t because i t i s i n the 
proposed package 
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3/5/93 

Katie: 

Enclosed i s a comparison between NEPA and the Antarctic 
Protocol Environmental Impact Assessment requirements. I t simply 
confirms what was stated at the interagency meeting today - that 
i s , the United States has already made the commitment to do at 
least as much as NEPA requires (note that the protocol applies to 
non-governmental act i v i t i e s as well as federal actions). The 
protocol requirements are a major step for the National Science 
Foundation which has hitherto been slow to comply with even the 
executive order, and very reluctant to involve the interested 
public. The one big difference remaining between i t and NEPA, of 
course, i s judicial enforceability. Let me know i f you need more 
detail or want this in a different format. 

Also enclosed i s information related to the most recent and 
dramatic environmental accident in Antarctica. As you can see, 
even an NSF lawyer stated that "we should be more deliberate in 
conducting an environmental assessment, whenever possible". 

I am working on the analysis we discussed and also 
identifying environmental impacts of typical naval a c t i v i t i e s in 
the high seas, and i f possible, any specific "incidents". I w i l l 
have both for you Sunday evening or Monday morning, but i f you 
need anything in the meantime, don't hesitate to c a l l . I should 
be easily reachable at either home (291-7273) or office (5754). 



COMPARISON OF ENVIRONlVflENTAL IMPACT ASSESSMENT PROVISIONS 
IN NEPA/CEQ REGULATIONS AND THE ANTARCTIC PROTOCOL/ANNEX 1 

PURPOSE/PRINCIPLES 

NEPA: Basic national charter for protection of the environment. To ensure 
environmental information is available to public officials and citizens before decisions 
are made, and before actions are taken. The NEPA process is intended to help public 
officials make decisions based on an understanding of environmental impacts, and take 
actions that protect, restore and enhance the environment. 

PROTOCOL: To ensure that the protection of the Antarctic environment and 
dependent and associated ecosystems are fundamental considerations in the planning 
and conduct of all activities in the Antarctic Treaty area. Accordingly, activities in 
Antarctica shall be planned and conducted on the basis of information sufficient to allow 
prior assessments of, and informed judgments about, their impacts on the Antarctic 
environment. 

APPLICABILITY 

NEPA: Applies to federal actions, including plans, policies, rules, regulations. 

PROTOCOL: Applies to both governmental and non-governmental actions, including 
those pursuant to scientific research programs and tourism 

SCOPING 

NEPA: Provides for scoping process at an early stage in the process to identify 
significant environmental issues, and to deemphasize insignificant issues 

PROTOCOL: Does not articulate scoping process (presumably because the Antarctic 
Treaty Parties recognized the particulars of EI A implementation would be drafted by 
each individual Party) 

2-Part Process (EA/EIS- lEE/CEE) 

NEPA: Environmental Assessment (EA) prepared to determine whether federal action 
may have a significant impact on the environment; if so, then the more comprehensive 
Environmental Impact Statement (EIS) is required in both a draft and final form 

PROTOCOL: Requires preparation of an Initial Environmental Evaluation (lEE) for 
any proposed action that may have at least a "minor or transitory" impact on the 
environment; if so, then preparation of a Comprehensive Environmental Evaluation 
(CEE) is required in both a draft and final form 



THRESHOLD STANDARDS 

NEPA: EA prepared to determine whether an action might have a significant impact on 
the environment; if there is a finding of no significant impact, the action may proceed, 
as no EIS is required 

PROTOCOL: lEE to determine whether action may reasonably be expected to have a 
significant impact; if lEE indicates that the action is likely to have no more than a 
minor or transitory on the environment, then the activity may proceed, as no CEE is 
required 

DOCUMENTATION 

NEPA AND PROTOCOL: EIS and CEE to include, inter alia, a description of the 
proposed activity, including alternatives to that activity; a description of the character of 
the likely impacts of the proposed activity; consideration of indirect and cumulative 
impacts; identification of measures, including monitoring, to mitigate impacts and detect 
unforeseen impacts; identification of unavoidable impacts 

PUBLIC INVOLVEMENT 

NEPA: Requires public involvement in preparation of EA; requires public involvement 
for the preparation of draft and final EIS 

PROTOCOL: Does not address public involvement in preparation of lEE; requires 
public involvement in preparation of draft and final CEE 

CIRCULATION OF. COMMENT ON. DOCUMENTS 

NEPA: Requires EA, draft and final EIS be made available to the public for comment. 
Final EIS must address comments received on draft EIS, and must be circulated for at 
least 45 days before the commencement of the proposed activity 

PROTOCOL: Does not address circulation/comment regarding lEE; requires draft and 
final CEE be circulated to all Parties for comment, and at the same time forwarded to 
the Committee for Environmental Protection. Final CEE is to address and include or 
summarize comments received, and shall be circulated to all Parties at least 60 days 
before the commencement of the proposed activity 

EMERGENCIES 

NEPA: Where emergency circumstances, make it necessary to take an action with 
significant environmental impacts without observing NEPA and CEQ regulations, then 
federal agency should consult with the Council on Environmental Ouality about 
alternative arrangements. These arrangements would be limited to actions necessary to 



control the immediate impact of the emergency 

PROTOCOL: Provides exception to EIA process in cases of emergency relating to the 
safety of human life or of ships, aircraft or equipment and facilities of high value, or the 
protection of the environment. Immediate notification of activities undertaken in such 
circumstances is required, and subsequently a full explanation of those activities 

LEGAL RECOURSE 

NEPA: No criminal or civil penalties. Pursuant to tenets of administrative law, citizens 
may file lawsuits where agencies do not comply with NEPA and CEQ regulations 

PROTOCOL: Obligates Parties to take appropriate measures within their competence, 
including the adoption of laws and regulations, administrative actions and enforcement 
measures, to ensure compliance with the Protocol and Annexes. 
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LETTERS TO NATURE 

is fairly sueces'-ful for a variety -Df liquids over e viended pressure, 
compr<55iori and viscosity ranges, and vields phvsicallv reason-' 
able predictions. 

The tmpirical Vogei-Tammann-Fulchcr i'vTF) equaiion, 
log II - A-i- B / { T - To), Is an exctlleni rcpresentatiorj for the 
temperaiure.dfpendfni viscosity data of glycerol over 12 orders 
of magnitude--, wh«r* T̂  is rou|hiy ihc KanLiiidim tem­
perature- (at which the ll<juid ard ci-yslal are isentropie). A 
rtiodlBed forni of the VTF eQuation, in which r „ it £ttum«d to 
depend linearly on P, has been ysed to fit high-pressure corduc-
tivity • and Briliouin scattering data'* but doe* not describe 
ouf viscosity data Follo wing she assumption that the parameters 
A and 8 are constants'* " , independent of both pressure and 
tempcratuft, ihen ihe isoihermil hlgli-pressure viscosity da:a 
can be used with the VTF equation to calculate T^(P). Applying 
the amhiRPt-preisure fesuit" ihat T ' . - r o i 5< K, wr obtain 
T^IP) as shown in Fig. 4. TTiis plot has several imponant 
features. First, the resultini T,<P} arc nnnlintar * i t h presuure 
and agree with estimates from high-pressure measuten",en!S of 
heat capacity and dielectric constant* *. Such nonlineariiv is not 
widely recognized but was Iheoreilcally predicted" and has been 
seen for other l iquids". We do. however, find a linear relation-
ship between To j i id >olume unset to Fig. 4). 

Alternatively, one can assume that A and the ratio B/Tc are 
constant, an found for methanol over a limited prcssuie rungc". 
This leaves unaltered the nonlinear behaviour of Tc(P), but now 
7",- 7", must increase with pressure in ngree with exp^rimeniol 
data. The nearly linear relationship between 7^ and volume 
preserved. The key difference b«tween these two models is 
whether the tragilHy parameter B/T^ (ref. 20) is independent 
of pressure, This parameter is related to the rate of structural 
breakdown in the liquid aOove r, and is used for the 
classification of glass-forming liquids, But past studies have not 
addre«.««<1 i n pf*siur« d*pf ndence, Evaluation of tills requires 

Recent change of Arctic tundra 
ecosystems from a net carbon 
dioxide sink to a source 
WaKor C . 0 » c h « r t , Slev«n J . Hastings*, 
Georgs Vourifth*, MKc<i«| JenkhiB*, 
G«org« RI*chBrt4 A Nattcy Grulke$ 

• Sy«(«mg Ecolejy Rcse«rch a-ouv cuiu r*parimer>l ot biofog/. 
Sen DMgo State OKvcrsity, Sao. Oi«|ci. Califorpia 92182. l̂ SA 
t StatewiOe Mr ?oi(jiion ffesearcJi Centef. Lntversiiy rf Caiifiynu 
Hiversloe, California 92521, t.6A 
J USOA Forest Serv.c«, 3200 Southwes'. .teferjon Way Corvallis 
Oregon 9 ' 3 a i , L«A 

ARCTIC tundra has been a net «ini for carbon dioxld.^ during 
historic and recent g««logica| t ime*" ' , and large amounts of 
carbon are stored In the soils of oonhern ecLSvstems. Many rtgion* 
of lhe Arctic are t^armer now thao they have been in the past*"'*, 
and this Harming may cause ih« w l l ' i o ch«ng« frtun a carbon 
dloKldc ilnlt tc a »OHIV« by lowering the Mater table"'" ' , iherebv 
accelerating the rue of sol! decomposiiion (CO, source)^ ' * " " so 
l h a t t h i s d o m i n i r ^ i over pho (osyDthcs l« ( C O , s i n k ) . H e r e » * 

present data lodicating thst the rundra on (he Nonh Slope of 
Alaska has Indeed become a source of carhon riloxidc to the 
atraosphere. This change coJncitJes «ith recent warming In the 
Arctic, whether this Isdue to Increase in greenhouse gascoacemra-
tioni III (he mmosphere or to some other caose. Oar results sugg^t 
lhat tundra ecosystems may « « r l a positive feedback on atmos. 
p h e r i r c H f b o o flioxide and g t v t n h o u i v " • n n l n g . 

vafiable-temperstuie, high-prcssurs data, and the !.ir.i;e i-.. 
M<f "iicosiiy point ("or gl^wtrol" suggcjis ihai B/ is"ndi-.. 
dent of pressure. This suggests that the combined e^fa'" 
temperature and pressure on glycerol arf liuch that an i;-; ;ht, -
crossing of T,, at any pressure, \vould >ield a constant ;on,ii • 
ational entropy change. Funher daia are clearlv req Mr4 
clarify this issue. 
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• To m v̂m co'r»loont»-« i-ftpic M t t t e i m . 

The current, rccjni and future carbon flux of terrestrial tcoiw 
fsmc )i cantrOv.r*ial>* ' . «nd 41 picseiu, ihc cart>Or buCgei COt-

not balance, implying uncenairuy as lo the current terres ric 
carbon flux. It may be th.it ov«r th* pan 30-40 years ihc 
terrestrial biosphere has been a net sink for carbon" " lars« 
enough to account for the -nissinj certson' iryected into ih. 
atmosphere and not accounted for in oceanic uptake or atmos­
phenc storage"-^. Analyses by Tans #i a l . ' ' concluded he 
likelihood Ufa net terresirial sink n ith high-laiitude CO, source 
to the atmosphere 

Northern acosystcms iontain up lo 4} } Ot (petagramsl ofC 
m the soil active layer and the upper levels of the permafrost 
o r u p t o - 6 0 ? / o o f t he - 7 ^ 0 C t C c u r r e n t l y i n t h e • t m o s p U i t 

as COj (refs 1-4). .\rctic tundra ecosystems alone contain mere 
than 50 Gt C below ground as dejd organic mmtPr in i is 
historic and recent geological past, rates ofcarbon accumulation 
in tundra worldwide have been -0 ,1-0 . ; Gt C pe.r vear-""- •• 
Tuiiock luiidra is estimated to have accumulaied'carfaon ai the 
rate of Z B g C m - y r " ' (0.02 Gt C per vear worldwidel wei 
tiinHfs at the rate of : 7 | C m - > , - ' (0.0.^ Gt C per year world-
wide'' ') to 40-120gm-- y r ' ' uefs 24. 25;. 

H i g h - l a t i t u d e e c o s y s t e m s Sre e \ r " ' " ( ? d t o u n d e r g o t h c y t t i u ' I 

increases m surface temprraiure wiih a doubling of aimosphrr;.' 
CO,. Surface temperature increases of 4 =C in summer and 
rr.ucfi as^l 7 (. in wmier have been predicted for high .ionh<rn 
laiifJdes-- , prov(ding the poteiitii l for ijrge absolute and tela, 
tive :ncrcflsc! in umpfrdiur* In arciic regions. The imponsnc.' 
ot permafrost, ice and sno.v ,n controlling arctic ecos^^le;-
processes .iko mal:*« th^ .>.rctic pa,T,'c,jlarlv sentiiiie to 
warming 

Reiifvnal wir-^.'r.s _r . • . , 
, >• •• - - ' f ° ' ^ " i i J ^ J " i i r i e m p e r a r [ . i r * i - ^ a n d p c r m a -
rost temperatures-^ has been experienced over arctic AlasU 
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.>Jfrovv . regional summer .•.rmi.f ,ucr -M pa.si and 
•..«rs at Barrow ;K,d Prudhae Bc>, r̂ n '̂̂ ''̂ ^ civ see.-r̂ s ,o be 
ronrcted in their lemperaî Te record? . FIE ! , ind i t r -a u ii^ 
me general trend in global temperamr. 6.:^.uJ-'-^^ B.i 
. i.iough thedirecuon of ;he cnange observed or the nonh slope 
0, Ala^k. ,s that predicted by generul circulaiion m,>deU anH 
c.mate lecor.siructions. the temperature rise cannoi definite!', 
Cf ii.̂ cnbed to greenhouse warming"' . 

Ilrr^ » e report mcasurciciui of VVhols.cco.^^^lfm CO, flu' 
mc.ured over hve season. (198.̂ -19;..̂ . m : . i990i at Toolik 

and along a iHtitudinal iran.en In 1990, from the Arctic 
O.cin at Prudhoe Bay to Toolik Lake, Alaska fFig.2l. Tht 
.fliiU measurements (1983-1985.198:, w.re mace l i TooliK 

: "H^ icmperature-controlled. 
rull balance greenhouse chamber /CO-LT chamber) svsiem'" 
^ur,n, ihc summer of ivw. we made diurnal and seasonal 
n«>ur.ments of eco.y.tem CO: û.̂  along a nof̂ h ŝouth 

T T ' ' ' " ' ' ' ^ ' ' ' ^ '° Tool.k Lake 
-ouiir. ,0 (he south, using a portable ecosysiem cu.ciie and ga 
e\chance System- ""6"-

Thc repeated surnmcr mcasuremeni; of diurndl CO- flux at 
Toolil Lake made betv̂ een i m and l * , ^ : indicted « io„ " 
U-.rom (he tussock tundra oro,7M9gC m'^d"' (Table , , 

T 'r r n ' t,""™"^' "»«0n of 125 davs, these annual 
- ĉ o c O: emux variedJrom <3 to lU^C m'- vr"'. reflecting 

r M w f ' ' K ' ' ' " ' - . condition! r-bio li, We may hove si.ghny underestimated CO.- loss by 

missi.-ig some ocriods of <n.l ,ind phm reipiraiion i-: ta,lv «,n-ie 
and late auturnn (S, A. Zimov, personal Communiciiion, 

î iurnal and seasonal patterns of ĉ irbon flux w,-. riomin-:,d 
HL''nJ'vJi'" T ^ ' ' ' simosphcre. For example 
Happ> Valley showi a seasonal increase ,r the rate of los; o 
<;3rhonm nifht (>î m early season 10 peak season. Tr,(..increi.e 
s presumably due to increasing .oil temperatures. <oii aeraiion 

and depih r f thna. ov.r ,his pcncd. P:ak net ecos-.fifm carbon 
uptake a so increases from early to r̂ id-season, bu, on no d.., 
measured is the carbon balanr, pcsitiv,. .nd ,o^ dccon,i;u,i„on 
th. Hii'̂ r"' r ^ ^ ' T : ''^**'" " " ' ^ Phô osynthei.c upfake for 
rates Of carbon uptake, carbon less has increased mart iv^; 
has phctosynthetic uptake, a.id ,he nei loss of carbon V-'l 
mcrea.ed co:T,pa,eJ i„ eafjy season rates. The measureV;-
period was extended in 1991 to cover almost the entire .no .̂ .f::^ 
period, rrriiic.ng thc eMfupolaiion nccei.arv r VK c .u unoL'-' 
lished data,. The re.̂ ults suppoa those p;es.,n,cd hc-e 
cotifirm the carbon lo.« from .pri,,*. s«o. ,nch i . .uiun-^ 
f'Cfie-up along !he transect measured. 

Net seasonal carbon loss to thc aimospherr was fo«nd a, c'-
sues measured. Carbon loss to the atmosphere dunng the 1̂9̂  
season generally increased from nonh to souih (Fis *, and 
he drier aic.. wiihin a site (Kig 2, Table I . . Tht site'closesi to 

H/nl! V=ii. u"" '""^'•'^ Lake and Happy Valley, were bettor drained, and had greater ihav̂  depihf 

' " ' ^ 1921 '0 i&90 9t Bsrro. 
a 0 ,...T 1970 ,0 i9Qrt , t P,..oKoe So, 
Heo.esr,-,ea j , ^ ^ ^^^^ ^^^^^ 
•s - .̂ ^̂ v'.iaiher Service for Barrov,. Aias-,a 

^ 'Of tlie «RCO airport tower B: 

+ 1890 
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carbon loss for the wet c ^ « , j ' '^ .S*^ '" "^^ whereas 

.c,s>oci, ,„„d„ ,„>,", /Ls \t m'lT''°'''' 

iMi .«d wTvico un»j;S'':;T (» 
rrjj:'i^;i^r'°^°'--''^^ 
'n temperature but indirecilv h t l n t M I ' 

aeration, and a decrias Tn ' j a r t ' "bU-'.' T * * ' 
uf the soil ofcanic tau<.r - ««>u . Dccomposli on 
much mor b / d r n i ^ r j " r *™ " " ^ ^ ' ' ' - l 

in P « , accumulation m . r r * ^ ' ^3 ' 
arctic^* w h e r ^ S " % ' " ^ - ' ^ ^ ^ ' " ' l Ala.sk-n 
c ion\ are houghV ,o Z Z V . V ' l " ^ " ' 
wetter conditions ^ ^ ' " ^ ' " " o n of wanner and 

FKi 2 Sit* locations oo the north Ais** rr^, 
Pr̂ anoe Bay. AFI.133. Mappy V a l l e y ^ l t ! ^ ^ I 1 T 
cartwn oioxide f^x (as cartonLn^, , ?^ * Seasonal 

-e«. at Tool*, 1**1983 S s i ^ : XI ya^scrmaaautr 

Studied vvnich resuueo ^ h ^ Z f ' ' ' ' ' ^ ' ' •^^^^^ 
t ^ ^d ra to thea tnTspSr r iS j ^^^^^^ CO, effi.. 'r^m , ^ 
85 .13871 tnere were thrJL ^ '«««»"'ei>ieniS i i y t J J . 

--.n, WnoVonr'Lrer;:r:enrr̂^̂  
P'ocs ro.gr.,y cmce every 1.5 h T c o g l ^ o ^ M r * ' . r r ^ " 

Ssason^ 'lux was extrapolated to : e ^ a i , « ^ r ; ^ T ' ' ' ' " ' " ' ' ^ ' ' ° ^ ' 

Site was detfrm,ned as h^̂ n e l T " n r ? . . ^ ««ch 

^' 03.., l . e s r.er. i ^ , ; ^ ^ ( ^ S c o f ^ ' " " " " " " 
' c i . l . « t e , m each site Cn B;1y O t t y S a Z ^ . ^ : ' " ' " 
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' Cinux from arctic tundra lat.c-.-.4 • a ' 

i n a t o t a l e , t ; n , . . e d a n n u . l l L J o f 0 . l u , c l r . h ^ ^ 
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whereas ai longer iniervils. invasion by .fhrub snd tree spedci. 
may result in inorcuscd above-jirouiid Laibun Morage, Other 
eompcnjinory ivroLeijes iiuiuiJe coi.)lin| Of the SQll Surface (fol­
lowing increased insulation from drying of the foil surface and 
l i t t e r Ol L i u m a s s ac£.' l l^nllr^ri^lr^ f r o m e l e \ i i e d i^i.J_ a n d , or u i h e r 

Climatic eflecisi, Currently ihcrc is no evidence that these com­
pensatory proces.«s are acting oi will act quickly. Field and 
laboraiory cxperimtnis indicate l i i tkornosi imuiat ionof photo­
synthesis in the Aroiic bv elevated ftiiinjiplicrii. CO; iref 36) 
u is likely ihai global warming will lead to Signilicam outgassing 
of carbon from wet and moist tundra before other processes 

l e i i i m r p o r u i c t h i s c a r b o n i n t o a r c i i C d i e j s - O l o b a l w a n n i n g 

could accelerate the rate ofcarbon loss in arctic tundra ecosys 
lems by increasing ihr rfcpth of ihw^', increasing toil drainajie 
and aeration, and increasirg rates of soil decomposition and 
plani respiration more than gross prim»rv p ioduciu in. 

The recent climate patterns may be pari of the normal climate 
variation or an early indication of greenhouse warminji In either 
ease, it In cle^r l i u i itiey ha^c attecied ihr current carbon Ilux 
from ihf itrctic ecosystem, and that arctic and boreal forest 
««03)-3t(mi eouid pioi idc j Miuii^ puiiLise feedback on attnos-
pheiic carbon dioxide concentration. 
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The transient response of 
terrestrial carbon storage 
to a perturbed climate 
T. M . Smi th A H. H. Shugart 

Department of Enviriy*m*n;al ScieiitBs. University of Virginia 
Charloit«$viiie. Virginia 32903, USA 

MoDBL aiinul>tt«ns su^s««i (hat MI «(ulltbrlum, elobal wan»in£ 
driven by higher itmosph«ric coocentriilons of greenhouse gases 
Mill I n d to iscrtattd t«rr«strlal carboo storage''^, implj-lai « 
•«g«li¥e feedback between the global vegetailon/soil s)'f(em aad 
th* atmospheric C07concentnt(ioo. But chaneeit in ir^riatioa aod 
Mil type that m u l l in a aet release of CO, to the atmosphere 
(such as (hose caused by wildfires) could be more rapid thtin 
change* lhat result (n « net increase In terrestrial carboo Etarayt-
(tuch as species immigration end toi l formatica), so that lo its 
ifBOBient rcspoHMT (u clliniite change, the lerresirial vegetatlou/Soil 
system c«uld be a DM source of carboa (o the atmosphere. Here 
we t i » t»o general circulation models'^^ to estimate Ihe traiLsleoi 
respoDse of the terrestrial surface to a step doubling of atmospheric 
COi. We fiod lhal vtcetation aad soil changcK rnnM prove ro i>« 
a iigolficani source of CO] io the f rsi 5<m00 years following a 
climate warming, iocreaslng the atmospheric COj cooceotntloo 
t>y up to a third oi (he present level. 

Several estimates have been made for the carbon resenes of 
th* lerrestnol surface"*. These estliiiales arc obtained by 
classifying the vegetation and soils, and then multiplying area 
estimates for each cla^^ificariim rategon,- by ih* carbon con­
centration of soil and vegetation in research sites typical of that 
category, Vegetation and soil classiiicaiions have a|*o ^^en 
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related to climaie variables and used in assessments of possible 
global iciponses to climate changes' ' •. for example to estimate 
changes in potential terrestrial caibon storage. Such calculations 
presumably estimate a long-term etjuilibrium response to i 
cliiiiaie dianife. In the case of a greenhouse gas climate warm­
ing, l i l t long-ierm response of the terrestrial surlace Is to store 
more carbon' -. 

Here we extend the methodology used by Smith ef al} tc 
estimate the transient terrestrial siirfure response to » step 
Change in climate. In brief, the method of determining present 
and future carbon reserves was this. (!) Expected current global 
distributions of vegetation were mapped at a O.S'x 0.5'(latitude 
and longitude I resolution using the Holdridge life-zone 
tlasiificaiiijin* and a climate database of monthly precipitation 
and temperature*. (2) Estimates of carbon storage per unit area 
for each HoldHdge life zone were derived for abu«e-|}round 
biomass using data from Olson n and for soil carbon from 
Post et a/,"'. The.se esiimatpt wpre applied to the map producad 
in step 1 to obtain global terrestrial-surface carbon pools", ' . ' i 
Simulations of current ( I x COj) and 2 x CO, climates from ihe 
general circulation models developed by the Ooddard Institute 
for Space Studies" and the Geophysical Fluid Dynamics Labora-
lo i ; ' ' were used to consifuci ehmate change schemer la) The 
climate database was altered according to the changes implied 

by the climate change schcmci, and steps 1 and 2 tabo^ci »rie 
repeated to obtain estimaies ofcarbon storage (presumably after 
a l o n g p e r i o d o f C Q u i l i b r a i i o n ) f o r i h e n l fpr i»d c l i m a t e c o n d i t i o n : . 

To obtain an estimate of the change in source-sink relation* 
between the terrestrial surface and the atmosphifi;. wc 
developed a simple compartment model of tcrresirial carbon 
resenes (above-ground biomass and soils) and applied ihis 
model to the globally mapped vegetation changes in .'ejponif 
to the two cllmiitc-change schemes. The compartmem model 
u s e d i n i h i i ; a n s l y j i ; p a r j l I v U l h e a p p r o a c h u s e d m i , u i i r i K 
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WASHINGTON, D.C. — In declining to seek a rehearing in this 

case lodRY, the administration has decided not to challenge the 

court's precise holding nsTnely, that the National 

Environmental Policy Act applies to the National Science 

Foundation's activities in Antartica described in the opinion. 

However, the admir.istraticn does not enbrace language in the 

opinion which may be interpreted to extend beyond this holding. 
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Absence^ evidencS' rorgf̂ rf̂  
house warming over the arctic 
ocean In the past forty years 
Jonathan D. K*l», Donna J. Chariavoh*, 
Mna A, Zahsevat. Ruaaal C. SchnaBt 
A Mark C. Sarrszat 

I f T " * ! ^ . ! . ' l*ilv*rilty of Wl5cornln.Mllw.uKe., 
PO Box 4 U Mllw»i«e«, WlKontln 63201, USA 

^^^^^^ ' ^ . T ' f ' * ' M y d r o m e t e o r o l c g y , Doltopfudfly, Moacew Ro t̂e^ 141700. Russia 

J i ! ^ ' < " " ' « ^ t>l»»n6stl« Leboraiory. 
Nwlcr* Oenanle and Atmo»phertc AdmlnlstfMlorv Mlo 
Hawaii 96721^75, USA 
L*^?"* ! ' * " ^»'""»«Researsh In Envirenmantai Sciences 
DMaten of Cryspharle and Polar Pracosua. UnK«raity of Colorado 
Boulder, Cotorado 803090449. USA woraoo, 

ATMOSPHCMC lencral dmlat ion Bodcls predict cBbancM 
grecabooM warming ae Ugh latltudai' ̂ wing Co posltivt fccdbacU 
between air tctnptratnrfl, kc extcot and lurficc albedo". Prcviout 
ualyua of Arctl* tcnperttura traada hava beta rtairietod eo 
Uad-based measuramenta ea the pcrlphory of th« Arctic Oceaa*^. 
^ . ^ / " ^ ' i measured In tb* lowtr tropesphcra 

o m the Arctic Oceaa during tbe period 1950-90. Wa btTc mlysed 
•ore thaa tenpcrataro profllea, neaiurcd by radiosonde 
at Rnsdaa drifting let itatloai aad by dropwndt from US 'PUiw 
Bigaa weather rtconnalsuBec aircraft, for trends ai « function 
of teasoB and altlnde. Most of the trends are not itatbileally 
significant. In putlcuUr. wa do not observe tha large surface 
warming treads predicted by models; Indeed, we delect sigalflcant 
surface coellBg trends oner thc western Arctic Ocean during winter 
and Butuma. Tlito discrepancy suggests that present climate models 
do not ade^uateiy laeorporalc tbe physical processes that affect 
the polar regions. 

According to general circulation model (CCM) studies, both 
with and without coupled ocean model components, high-lati­
tude warming in response to increasing greenhouse gas eon-
eenlratipns should occur rapidly both at the surface and at 
higher elevations In the troposphere'. In one simulation'. Arctic 
surface air temperatures for the 1980s were predicted to increase 
by 2 "C reiaUye to 19Sg levels. There u marked disasreement 
however, among simulatioiu of the present-day Arctic climate, 
^ s h and Crane' found significant differences among five 
OCMs in reproducing basic meteorological fields, including 
sea-level pressure and surface air temperature. As the causes 
for thc larga Intra, and interannutl dillerences in the Arctic 

luoe 

70 N 

ee 

W. 1 Locations of 16£S0 temperature profiles measured by radiosonde 
at Russian drifting lee atatlens durlr« 1954-1990, The stations dflft with 
tho prevetllng winds and aurface currents In the Arctic Oee«^ lyplcolly 
moving -lookm eaeti mentK Taken together, tha measurements provide 
roasonatny cempleU eoverage ewer the AreUc ice c^. At env given time 
however, data are only available at locations along the drift path. 

circuUtion and hence tropospheric temperatures are still poorly 
understood!, it is not surprising that the interannual variability 
in tropospheric temperatures may be poorly simulated, (n addi­
tion, many OCMs lack thermodynamic sea-ioc model com-
ponenu which are obviously of great importance In the polar 
regions. 

As predicted by theory, Arctic surface tcmperuiures have 
shown accelerated warming trends during the past century' *, 
Temperatures above the surface, however, have shown little 
evidence of enhanced warming during the past several 
decades " . Tropospheric cooling has even been detected in 
some regions of the Araie" . So far analyses of Arale icm-
perature trends have focused on measurements at land-based 
weather sutions located along thc periphery of the nearly unin-
habiud Arctic Ocean. Here we analyse temperature measure­
ments made over the Arctic Ocean during the period I9S0-1990. 

T\vo independent meteorological daubases were assembled 
for analysis. The flnt eoosisu of l«,8S0 lower tropospheric 
temperature profiles measured at the 'North Pole' series of 
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TAMlTomporature trends over eenual and western Arctic Ocean 

Season 
Surface 

Trend N 
850 hPa 

Trend N 
Central Arctic Ocean 

.Winter 
Spring 
Summer o.'41 
Autumn -.2.S0 

Western Arctic Ocean 
Winter 
Spring 
Summer • -0.23 
Autumn —4M 

700 hPa 
Trend H 

0.81 
0.03 

-4.40 
1.S8 

30 
28 
36 
29 

30 
30 
23 
21 

0.30 
0,00 
0,63 
0.79 

0.97 
0.27 
a i9 
0.96 

I.4X 
i.oa 
0.81 

-0.02 

3.42 
3.39 

-0.49 
-1.14 

30 
27 
36 
29 

20 
20 
23 
21 

098 
036 
0.60 
0.01 

0,97 
0.54 
0.38 
0.48 

214 
2.33 
0.12 

-0,07 

2J4 
2.51 

-0,21 
-134 

30 
26 
26 
29 

20 
30 
22 
21 

8S0-700hPa layer 
Trend H » 

0.94 
0.78 
0.09 
0.04 

0.96 
0.65 
0.20 
0.66 

3.26 
1.31 
0.71 

3.74 
2.45 
0.18 

-1.06 

30 
26 
36 
39 

20 
20 
23 
31 

0,99 
0,91 
0,80 
0,43 

0.09 
0,66 
0.14 
O.Sl 

Teiriperature trend* (X per 40 yr) ever the oentral and weatem Arctic Ocean, eleni with tho lanxih of the data record in vears iK\ .>v4 th. 
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Season 

Winter 
Spring 
Summar 
Autumn 

Surface 
Trend N s 

- l u as 0.9S 
0.70 36 a i9 
0.00 38 0.01 

-«J4 37 0.99 

Trend 
2.90 
3,06 

-Oil 
-1,07 

SSOhPe 
N 

38 
36 
38 
37 

700 hP* 
s Trend N 

0,97 1.74 38 
0,77 2.12 36 
0.11 -0.21 38 
0.77 -1,19 37 

0.94 
0.84 
0.24 
OM 

850 700 hPe layer 
Trend N , 

••̂ 7 38 0.99 
36 0.90 
38 0.S9 

•0.63 37 0,63 

Russian drifting ice stations during the period I9J4-1090 (Fi, 

perature soundings measured during the •RarmlSn'.tT .'J"' 
.̂eonnalssance missioni cond^Sed Ej th? Uni?ed St l ' . A " 

Force during the period 1950-1961 (ref. 9 (Rg S r o ^ ' 

SôSpĥeS '̂ ~"«*'<"" 

profile «)d subjected to < i . . t lS^ i^Zr^'^S:^»^ '^; ;^^ 
temperature u the temperature that d,y air would have fThad 

S l ? f ) l « ^ ' A " •'"«P»'«rie >«yr and may be 
calculated from pressure and height data. It is a uiefbl surroaat! 

£ . o „ T « m o i s t u r e Iev?l ,r iow Seasonal mean temperatures for each level or layer b«ed 

r u . " Winter (December-February) serin. 

oer-Noyember). Trends were computed by linear rtaression «n 
.easonu anomalies for th« 41-yea°period 19SO.l5o 

Statistieal significance levels (for rejecting the null hynothesls 

««"n»>y «nie series were fim 
N ^ l ' ^ t ^ «»>• ""«r regression vâ ĉs f w m S 
S anomalies where AT is the number of points (years) i„ the 
S l i ' n T v ' w.« then obtain d bj 
. r ? ! ^ ' I"""**" detrended anomaly series 
allowing value, to be drawn multiple time,. -Hie tr̂ d̂ ,ive„ bv 

2rian.'"''"*'"" r '»<"« bootŝr; fZai j 
series, and a new trend was subsequently Calculated TTils pro. 
cedunr was repeated 10* times for each season, level and ayer 
S l i ! . r " " ! ; '̂'̂ b̂utions of .ImuUted trends' 
with meaA ^ and sUndard deviation .̂ Tlie significance evel 
waa obtaiaed by determining the number of sUndard devia 
dô n. brtween M and aero (^/a) and Integrating over Se r!nge 

Our analysis focused on two regions (Rg. 2): the 'central 

82 N and 90.180* W). These regions were defined through an 

InnS'/vf""", '" """^f^ir « "P""""" 'he number of 
aniiua) observations within each region, while keeping thc 
regions as small u possible. Possibli sowccs of bi J Srist'na 
i T b e ^ ^ i s r i i ' b e l o S T " ' """'"""•-"^ " '̂he d.t.basS 

TTie calculated temperature trends are shown in Table l. For • 
o?" ™ "tpcetively, 26-jO and 

20-23 years are represented in thc anomaly time series analysed. 
336 

HcuUrivT .1. P"**"̂ " »i8nir.Mot. par-
i S L u . h t L ?"'*"*"'*?** western Arctic Oecan 

found in .1 her region. Rather, a large. itatisticaiK sSgSifiĉ n 

dSwTnt̂ Wmt""̂  "̂""̂  '̂̂^̂- '̂ ^̂  
.relI?sr,Sr/l'".l*i'° '""^ """"^"y «̂  «hc computed 

and temporal non-uniformity of thc dot.i base: (1) ,hc i L e 

deg ee of spatial an sotropy in the -Ptarmigan' sot̂ idings f fg 

o^iiV.^ "f"-""!^"™'^ of the data base, a* more 

of MBlySSln.^^^^^ '"-̂  "'"^o" 01 analysis regions. TTie first two sources of oossible bian wrr, 
mvestigated by excluding the 'Ptarmigan' so'Lndin« frô ^̂ ^̂ ^̂^ 
n^cnd analyses. Without thi. portioS of the dafSbase H 

(FkT,XT-rT'''^T'''' """" ''""h »P-
TnM, w ^ « *"« " those shown in 
LmSu ^' ' l** ""''̂  or bias bj 
compuung trends for the enure Arctic Ocean using all available 
sounding, including those outside the central anne'tcrn Arcu' 

analysis (Table 2) are again similar to those shown in Table 1. 

^ m \ ^ ^ * , f 10.326 twnperature preflloa measured by dropsonde 
fwn US, Ptarmigan weather roconnalssance aircraft during 195̂ 1961 

«a*. to the North Pole. Porilena of the flight paths are visible ea 'streik? 
""S « Pre-determlnj?looa,t,. 

? ^ "^^ « •P**'"̂  Wiftts. More then 100 
fundings wore made at the North Pole. Th, 'Central Arctic Ocean' and 
Western Arctic Oeean' analysis reglona are identified. 
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Detection of crustal deformation 
from the Landers earthquake 
sequence using continuous 
geodetic measurements 

JttAcfdm r. 0«nrldi, Bradford H. Ha(«r*, 
Thomat A. Herring", KMnath W. Mudnutt, 
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i ^ S a «̂»̂ ' 
raLlUl^T*"!!'.'™**".'"*''"" " «««»'>»l««>ly Ktlve region. 
? o ^ t S l i J S t ^ ' r S . W . ^ * ^ "telllto-based Global 
rowuoBing System (CPS)'-*, wblch offers considerable advaataces 
over eoaveatlonal geodetic lecbBlquo*''. Coatlnuonsly o J S S 

iw-od-based .tcelren spaced ten. of k l C t S 

defomatlon. Here we report the flnt measuremcBta for a major 
«.^°"r^'',<!.^"."'""*"*''' •F««tl«a CPS network, Ihe P^. 
maoc«t CPS Ge l̂etle Array (PCCA)^ In Motber. California. 
TTie Under, (magnitude M, ef 7J) .ad Big Bear (Af tai 
Mttb t̂aka. of 28J«n.l992 were monitored by daffobsini^^^^ 

Mk*H dgalflant co.eti.Ie motto, at all PCCA site., dgBlflc.^ 
post-Mismk motion at one site for two weeks aftê  tbe eartbonakat. 
and « rignHeant prtHlsmlc moilo.. The« measurement, demo.: 
•trate tba potential ef CPS monitoring for preclM detectloo of 
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pre«n»nr .»d .ftei«bo*k a.|«„|, deformation In the near and 

ThePOOiA. established in southern California (KB In rh, 
sptJng of 1990,1, a network of five continS"opo4t t̂ g o f l 
r « a r r . K l " * a r "'{I"'.""'?'**' of cfus^s '̂ln'on m near real-time. At each site there is a precise P-eode GPS 

Twenty-four hours of data are automatically collected from each 
site once a day: the operational analysis provide, Ihc site STsition 
avenged over the day (0-24 h Univc«al Title C o S . d 
UTC) although finer resolution is possible. The orccislon of 

ttt̂ T̂ u "T" 
is -5 m« 2 0̂  measurement, 
l h , . i n T , .'««"*«>'«•' 'Id 10.20 mm in the vertical. To 
obtain this precision, and to achieve near-real-tlme solution, 
we comptjte orbitt for .11 GPS .ateili.es. using d^u ci i ct̂ d' 
stations (Fig. 1), and oorreetions to tabulated predictions" of 
•he orientation of th. Eatth's rotation aai, (polar m S The 
woridwide tracking network define, a global reference f«mel^ 
which coordinates for the PGOA station,, i„ un «S c souX n 
California, can be computed with respect o rigid plate imerlow 
(for example, the Nonh American plate). P'^^nt^'ors 
m^rj.u'^KJV"/*'"""*"" "'"'̂ mic l̂ly induced displace-

thV er?;. i f M T ' ' - ' ' ' " ^ " ? " We examined 
«n.,.H . ^ ^ ' ^ V*}!"" P"''*'""* 'n «he tO-week period 
centred on he day of the earthquakes using a Kaiman-filtcr 
i t T . " '̂••hour PCGA soiuZs. Fo 
separately from the 12 hour, of data before the L«nH,« 
«rth,u.k, and the 9 hours of data al̂ "er ,h? Big Bear .vent 
T>̂ c global tracking network wa, fairly extensive , f the S-month 
ntcrjjational GPS Service cmpaign*' began on 21 June (Fig 

i L ? l ' ? J L T ' " " J^OA site,, li«cd in Table I. Ure 
t ^ X ^ . ^ ^ "r '™!! ' "•«.^"'«'«'" the position, before 

• frame dI« J , / t " ^ l " " ' " "Hl̂*" " 
. JfTon, the coordinate, of the tracking network 
,tations. The horizonul displacement, of the PGOA sites arc 
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n c ^ r ^ l . "'^^*^"'"='<=«.g"otI evidence Hut 
icuromu.scul:ir ;,«ivily influence the 
>.o. ,hu^cnc.sisorU,(ly.wi,|| Ny.,.,,.scs. 
Î j.-'M when !i.vi;iyi;(l in (|,c li.iv;t. Wlicic 
ciccinc.-,; ^K^ iumiy is i.icici.scd tLsiiiw 
poiJisKiuni chtiiiiicl iiuUiinls. ihcrc is t 
i.oir«p(i»<li„j, chiboitiiion of (ho si/,c 
aiKl coinplcxily of tl,e nioU)r endings'"' 

n>c »cw piiper l)y U,'„j,dic „ „d |,.,i^i 
' « « k « at (he cffcCLs <,f „ „ ; , | i H K l y . ; ; ; , 

daiciv:.i,„i, on ||,c „,u.sci« colls 
Lmbry<).s ,„uliint for i|,e fmM,,av „ci.c 
have cxtciiRivc errors in the CN.S with 
mmvy cffcrcnl nburnns failing „ , . ^ i , „,c 
CNS. T\ic pros,H:m product m loctiliw:d 
to he luiclci of neural prceii,,sor cells 
and I.S involved in esliihlislii,,,. the' 
iippropniiie cell li„ci,t.e.s, "Mie mutation 

Tv'̂ 'nu . K'-""«ti«'lly tli««c 
evenis ,it i»yn:ipto4.cncws llmi („e i,„ 
diiccd l>y «u>tyr neuioiw from those Ihiit 
occur iDtiMiMcally in thc niu,Ne.iljiiuic, It 
' " rm out ihiU iitncrvalioii plays nt) nmi 
m the noriiiiil ;teeuniuli,iion of cither 
fascchn 111 or eonnectin to sy„;,p,ie 
.M<c>i. or in lhe initial expression of 
ttlutitntaie receptors, Ncvcidiele.ss, tlie 
•jKahz.ii.0,, of lhe icccplors lo ihc pre-
dieted .syn.'ipiic sites ilid not occur in tlie 
ahsenec of the iiinervatinn motor 
"curoii. iiiKl Ihu .second wave ol' receptor 
expiession which nornitilly follows in-
•jcrv.Kion wa.s also disrupted in (he 
tkinei'viiled ,>ro.siwro niascle lihrcs. 
When (he few iluvel»)ping nioior nenrt,i).s 
in /imv/;m; niu(im(.s Occa.sionally estah-
I'-Nl'cd cynneelio(,.s on ectopic sites 
rcceptoni aecuniulaied at tho.se loca-
lons. In DrtmpUilo, glulamaic recep­

tors aeciimuhiie at cetopie initeiv.uion 
Mies even when native motor neuK,ns 

ave made ftinetional coniieelions ;il 
tlicir correct loeaiitms. as is seen for 
ectopic ncuionui.setilar .synap.ses in thc 
/'///;r/r<M' inti lani", 

iiveius involved in die expicssioii ami 
>.cahz«i,«n of Ormoplulu neiiioirans-

niitter leccptors arc rcniini.seent of tho,se 
occtirnng til verlel,r„tc ncuroimiseular 
junctions. raLSiiiR (he pi)s.sibiliiy thai 
common mechanisms may be ;,t work 
Many t|uc.stioiis are rai.sed by the 
^>b.servaiions matic in the Iruit fly Is the' 

receptor expression and localization 
•••ct'-'iy dcpoudont? Docs the motor 
I'ctiion rclcii.se icccptoMiiducinc aelivj-
lics. icsemblin,; the vertebrate AKIAs? 
Arc tlicie inoieciilcs Involved that orua. 
m/e rcccp(<,,'s. similar to verleliraie 
ajirin.' In a .system iisln(; mtiUipIc ncuit>. 
••ansinillers, how do the approprinie 
rcceptoi-s a.ssociate wiih tlic correct 
Picsyiiapiie p,oix;.sscsV Onmphih, willi 

CLIMATI: CHANGE • 

is beautifully pii i ienici „ r „ „ j . 
wall synapses Is ju,si the organism for 

lliese and other '.,ueslion,s 
wlicre Hypotheses al)otit dcveloninen 
can oflen be p|„,,sed in lerms o S 
"curons and sinj-Ie genes. , , 

Holg Kcshlshian is In the Dialocy Deport­
ment, Yale University. PO Box 6666 Ncl 
Haven. Connecticut 06511. USA. ' 

The elusive Arctic warming 
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Ti-Mi'miATtntti data obtained from drift-
i"g ice siatioiis and aircraft over thc 
Arctic Ocean provide no cviilenco of 
stirlace warminj; in (he region over the 
|)asNotirjlecule.s. This finding, reported 
oy K.ihl cuil . on page 33.1 of tins issue' 
i'l'Pai'cnlly runs counier to tlic grain of 
lie giccnho„.sc.indueed climate chani-es 

|)io;ccled by ^;lo|,j,| climate nnulels t'x-
|)crinicnls wiili climate models Jiavu indi-
ciiied that the greenhouse warming will 
I'c amphhcd in the polar legions, at Iciisl 
during the winier |>alf of the year*. The 
<>cw resnlLs are all (he more Htriking 
bccati.se (licy mdicale a .stallslieally « j , „ i ! 
iicanl deerea.sc in surface lem|>crHlures 

io isir^f ^ ' " ' ' i N. 
,1 oi,,^ ""^ of 

c <J5()-<;(),KrKKl. Inieresling. (he win-
cr tempeialurcs at 1-1..<i km ullitudc 

have aiip-'ircnily warmed hy .1.4 "C over 
40 years while thc surface liil.s cooled by 
' .4 , thereby increa.sing (he sticiic(h of 
me temperature inversion over (his 
tiingc by a striking 7,8 "0. 

When vieweil in ;, broiuler conloxl 
these limhngs (apart Iron, the inversion) 
arc tiot necc.s.saiily ai o<ld.s wiih ellmiUe-
niodcl projections. The diifling icc 
•SI:l ions from whieli were launched Uic 
biilloon-borne ratliosondes lhal proviiled 
all atithors- temperalme profiica for 
I%2-<;0 are logislicilly onslrained (0 
l>c sued on Ihe thick pack ice of (he 
cciiiral Aiclie Ocean. So they do not 
.Siimplc Ihc polciilially sen.siiive marginal 
icc >!onc, where Ihe Ice leiieat gciiorallv 
rj^sul.s m ihe greatest warming i j 
COj-do„l,lmg cxpcrimenus of climate 
models', 

'I'lic bi(>ad l.'i(i(,idi„id range of many 

iJ. . ltr.boiable to the setisonal migration 
" I iljc boundary ofa laluccd ice cover; a 
model s newly erealal open water typi-
cully extends a lew degrees nonh of (he 
pie.senl ice edge in winter, but i( extends 
well niio 11,0 ccniial Aielic Ocean for 
oven to the- pole) during .smiimcc. The 
disli-ibnlion of Uussian ilrifiing station 
<î .cks .1, Kahl ./.-s |.ig. I page 
3n.'i) iiKltcates ihai only one track ex-

lends as far south as 75° N in the 
Western Arctic domain, and one other 
track cxlcndd ii.s far .somh as 75* N in 
t-rnm Strai(. Many of the dropsonde 
profiles were obtained from the climato-
logically warmer marginal ice zone of thc 
western Arctic, but all these measure-
mcnls were made in the first 12 years of 
the -lO-yciir study peritxi. 

The contiasl between the eenlial 
Arctic Ocean and (he sul>aiclie assumes 

.ftfcaler Mgnificaiid; when one examines 
llic icmiwratuic (loiuls derived fit)m 
oilier data souiees'; land-stalioii anti 
maiine..ship reports. lYom .such data, we 
have found'' a lugh-latimde warmin,. 
over the past .10 year.s. bul priinaril? 
over the norlhern land aiea.s''' (see 
rigurc). nie few areas of no'levvorlhy 
(Kcanic warming (nonh of Svalburd. 
Kara-Uiptcv Scius) are soutli of the iee-
.sttilion and drop.sonde tiaia. Intoresiiiii.-
y. according to the \ m SupplcmeniiirV 
Keiwrt of (he Intei'governmental Panel 
on Climate Change". C:OrdoMbling ex-
pcrlnients with .some of (he mote adv. 
Juiccd «ni|>icd aliuo.spliere-oeean cli-
male inodcls (UK Meteorological 
Of ICC, Geophy.sica| l-'luid Dy.iamies 
Laboratory. J'linceton) project a pattern 
,Nmillar lo iliat emerging from all the 
tiatn: strongest wanning over land 
weaker warming over lhe subinilar 
oceans, and little warming (or ev^i a 
woling) over the cliniiitieally delicate 
Norlh Allanlic Ocean near ,soutlicm 

{ m i ' % ) data, llic projected wanning 
wvcr land is stronger in winier tlnin i,, 

.summer. Indeed, the summer trends 
must be negligible over ice-covete«J 
oceans, wlicre tlie summer surface 
temperatures arc conslrained to 0 °C by 
melting .snow and ice. The land-sea 
contrast of the recent warming is eoasis-
lent with a forced varialit)ii of cliin.iie. 

Daia-l)iised indicalions of high-latitude 
warming arc not limited to the past few 
decades, Ti'ee-ring chronologies from 
lugh-latiltide siles have been used lo 
iccoiKStruci annual lem/)ei';itujes for an 
Arctic w,iie" and for the Northern 
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I lendsphcre^. The lowfictpicncy varia­
tions are similar in Ibc Arciic and hemi-
Kohcrt; lime series, and the Aiclic varia­
tions generally appear as iimplil'icalions 
of thc latter. Iiitereslingly, die Arciic 
Icmperaiures deducetl from lhe iree 
rings show a; cenliiry-.scale warming in-
leiruplcd by a cooling from ilie I'MOs lo 
n|)proxinialely 1970; llie inslrumenlal 
lemperaUtres indicale lhal ilic wanning 
over the liigb-lalilude land 
nreas was most pro­
nounced after lhe talc 
IWIs. 

A highly relevant mtnlel 
experiment lias recently 
been )>crformed by Oglcs-
by anti .Sail/man* its a pari 
of MI-CCA (Model llva-
lualion Const)riiuin for Cli­
male Asscssmcnl), A 
sliorl-ienn climate sinuiia-
lion using COj conccnlra-
(it)ns that increased from 
3.10 lo 342 parts per million 
(eories|)oiuling approxi­
mately to llie increase from 
1973 lo 1983) .showed no 
significant warming in the 
Areiic. even in winter. 
However, when lhe mmtel 
was run with COi pre­
scribed lo inerea.se Irom 
3.10 lo 4.S0 i)arls per million 

ing ol thc wintcriime icmperaltirc inver­
sions reported by Kahl «l al. from over 
the Arctic Ocean. Snbllelics in the mod­
el I'ormutalions of Arciic Ixiundary-layer 
processes (including cloud/radialivc lii-
levaclioiis) may well be al ihc root of 
Ihis discrepancy. Cerlainly, the vertical 
resolution of current inodcls is hiad-
etiuale, Altei natively, lhe changing spii-
tial and (em|K)i'al disliil)Ulions of the 

TronOs ot annuul tciiiperalurc f'C per dccudc).for 1961-90 
bnsed on land-slntlon .inU marlne-slilp reports. Data from 
thc Arctic Ocean arc not Included, The anolysis was 
ot)talii00 by .spallally llllorlii« local Ircncis usln({ a AOO-km 
radius ol Influence. All points In black aroo at ccnlro ore 

wT.n, ^ofp {han from locations for which dolu wore 
(the change prtvjeclcd lor consl.sienlly avallahlo, (From rcl. 5.) 
204K). significant warming 
occurred In the Aiclic, Thc intplicalion 
is lliat natural variability will overwhelm 
thc greenhouse signal in the Arciic over 
the decadal limcscale. btil lhat the Arc­
tic warming is ileteciable as a stadslieally 
significant signal in a model .siimilalion 
of 7()-l(K) years. 

'I'hese studies indicate lhal climale 
model resulls are noi necessarily at odds 
with recent temperature variations in 
high hitiludes. One may also jVoinl I*) 
compatibilities belwecn prccipitalion 
iliila of recent decades and inodcl pro­
jections of an iiiei'ea.'«c of liigh-lalilude 
precipitation as greenhouse-gas concen-
iratinns increase. Wetter condiiimis in 
high latitudes are quite plausible if ilie 
greenhouse sccnarit) includes surhice 
warming, higher evaporation rates, and 
a greater nioisluic-holding capacity tif 
tiie warmer almos|>hcic, Rceeiu data 
analyses have shown an increase ol pre-
ci|)italion in the norlltern exlialiopics 
iluring the iweniieili century'''"', and liie 
increase tiver nonhern Canada ami 
Alaska during llie past few decades 
Is especially hirge". 

One may eonchide lhal lhe nieen-
house projections of climale models are 
consisienl, in several lesiwls. with liigh-
lalilude data from the pasi few tlccadcs. 

icmpeiaiiii'c data relalive lo the elimaio-
logical spatial patlcin may eoniril>ule lo 
the apparent discrepancy. As tlie break­
down of lhe ncai'-surfacc temperature, 
inversion conlrlbules subslanlially lo the 
polar ami)lilicalion of the grcenhoii.sc 
warming piojeclcd by models, llie re­
solution of ihis discrepancy tieserves 
high priority. One possible apiiroitcli lo 
resolving the disereptincy is a replicJitioii 
of Kahl cl «f.'» xsimpliiig iilnitegy. bolh 
spatially and lcw|x>ridly, u.slng output 
from a climale motlel run with thc 
changing CO^ concentrjilions of llic 
period l9.'i().-90. ' l 

John C. Walsh is in the Oepartment of 
Atmosi)lK'nv Sciences. University of UU-
nols. Url^una, Illinois 61801, USA. 

1, K,ihl, 1.1). el ul, NnliHv aox, 33T llMll). 
7. lloucJilon. I, T, (tut,) C/iiip«i CMligu! IM tltX 

StMmm AXMWimi tCninbrWitu UnWOTUy limn. 

I'lOOl, 
a MDWI I I I . 1.1). A Oil"""- '•• U A ' * " 

A. JuiKi-., I', t). Iff III. t Ciliii. m l . » . J O l - l ' O 
{V.m')). . 

b. CliiiiXMHrt. W, L. a W:il:il>, J. t . An . " i " ' . 
a i5(i'.r.>3i, ^ , 

0 Cnion.W. I,, (ff (i<, liiCliiM(il(ta«wWff J9!W ». 
lAnn i lmwmy Hirnvn lo I/K> I K C SeimlUe 
\ r .u r .mi i i i l ( i i i l i HOURIHOH, J, T. i>( ul.) J03 
ICimilMlUnn lliilvm.iliy I f c i ^ , »l»a), 

7, Jncuuy, C, C . Jr a P'AmKo. H. Cllfiinia' C h m e M . 
' .1!)-Ipil (I'JIlt)), 

« MiKlnl nvoUiMllwrt CoiiSVtiuiK tor OH'iintir A-orMrawiKirtt. 
Ml CM ridilnv.r. HMrf srulud I M K W ConMnunicnlionl 
<>iii..« HiiMkiiriii. Wl'xin;;!!!. lOOJ). _^ 



ATTACHMENT A 

COMPARISON OF ENVIRONMENTAL IMPACT ASSESSMENT PROVISIONS 
IN NEPA/CEQ REGULATIONS AND THE ANTARCTIC PROTOCOL/ANNEX 1 

PURPOSE/PRINCIPLES 

NEPA: Basic national charter for protection of the environment. To ensure 
environmental information is available to public officials and citizens before decisions 
are made, and before actions are taken. The NEPA process is intended to help public 
officials make decisions based on an understanding of environmental impacts, and take 
actions that protect, restore and enhance the environment. 

PROTOCOL: To ensure that the protection of the Antarctic environment and 
dependent and associated ecosystems are fundamental considerations in the planning 
and conduct of all activities in the Antarctic Treaty area. Accordingly, activities in 
Antarctica shall be planned and conducted on the basis of information sufficient to allow 
prior assessments of, and informed judgments about, their impacts on the Antarctic 
environment. 

APPLICABILITY 

NEPA: Applies to federal actions, including plans, policies, rules, regulations. 

PROTOCOL: Applies to both governmental and non-governmental actions, including 
those pursuant to scientific research programs and tourism 

SCOPING 

NEPA: Provides for scoping process at an early stage in the process to identify 
significant environmental issues, and to deemphasize insignificant issues 

PROTOCOL: Does not articulate scoping process (presumably because the Antarctic 
Treaty Parties recognized the particulars of EIA implementation would be drafted by 
each individual Party) 

2-Part Process (EA/EIS- lEE/CEE) 

NEPA: Environmental Assessment (EA) prepared to determine whether federal action 
may have a significant impact on the environment; if so, then the more comprehensive 
Environmental Impact Statement (EIS) is required in both a draft and final form 

PROTOCOL: Requires preparation of an Initial Environmental Evaluation (lEE) for 
any proposed action that may have at least a "minor or transitory" impact on the 
environment; if so, then preparation of a Comprehensive Environmental Evaluation 
(CEE) is required in both a draft and final form 



THRESHOLD STANDARDS 

NEPA: EA prepared to determine whether an action might have a significant impact on 
the environment; if there is a finding of no significant impact, the action may proceed, 
as no EIS is required 

PROTOCOL: lEE to determine whether action may reasonably be expected to have a 
significant impact; if lEE indicates that the action is likely to have no more than a 
minor or transitory on the environment, then the activity may proceed, as no CEE is 
required 

DOCUMENTATION 

NEPA AND PROTOCOL: EIS and CEE to include, inter alia, a description of the 
proposed activity, including alternatives to that activity; a description of the character of 
the Hkely impacts of the proposed activity; consideration of indirect and cumulative 
impacts; identification of measures, including monitoring, to mitigate impacts and detect 
unforeseen impacts; identification of unavoidable impacts 

PUBLIC INVOLVEMENT 

NEPA: Requires public involvement in preparation of EA; requires public involvement 
for the preparation of draft and final EIS 

PROTOCOL: Does not address public involvement in preparation of lEE; requires 
' ̂  public involvement in preparation of draft and final CEE ^ -

CIRCULATION OF. COMMENT ON. DOCUMENTS 

NEPA: Requires EA, draft and final EIS be made available to the public for comment. 
Final EIS must address comments received on draft EIS, and must be circulated for at 
least 45 days before the commencement of the proposed activity 

PROTOCOL: Does not address circulation/comment regarding lEE; requires draft and 
final CEE be circulated to all Parties for comment, and at the same time forwarded to 
the Committee for Environmental Protection. Final CEE is to address and include or 
summarize comments received, and shall be circulated to all Parties at least 60 days 
before the commencement of the proposed activity 

EMERGENCIES 

NEPA: Where emergency circumstances make it necessary to take an action with 
significant environmental impacts without observing NEPA and CEQ regulations, then 
federal agency should consult with the Council on Environmental Quality about 
alternative arrangements. These arrangements would be limited to actions necessary to 



control the immediate impact of the emergency 

PROTOCOL: Provides exception to EIA process in cases of emergency relating to the 
safety of human life or of ships, aircraft or equipment and facilities of high value, or the 
protection of the environment. Immediate notification of activities undertaken in such 
circumstances is required, and subsequently a full explanation of those activities 

LEGAL RECOURSE 

NEPA: No criminal or civil penalties. Pursuant to tenets of administrative law, citizens 
may^fikSawsorts where agencies do not comply with NEPA and CEQ regulations 

PROTOCOL: Obligates Parties to take appropriate measures within their competence, 
including the adoption of laws and regulations, administrative actions and enforcement 
measures, to ensure compliance with the Protocol and Annexes. 
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„ r l n . pro-uclvuy 1. « d « » . - I K « p..<.». 

aurln? th. tlm. ot « x i « m « » « . i .p"""'- , , 

^ ..action ... h.lpln, ..«»P»v.i.i.t. th. 

.vo.„tion or th. uhlver... " 

' at«o.ph.H. condition, at th. south th. ^.uty 

of *.t. <.oU.ot.d th.r. i . un.«p...««-

„ B,i.rti.t. .t . Lint u.-«<u.-i" ""^ ' 

«eaa.ll B.. to* th. tir.t .v.r o.ordin.t»> ..t »f 

„...ur.».nt. ot ln«r.otlc». of lo-

.t,o.ph.r. m th. r.,iOh. Early dl.oov.ri.. Inolod. 

.l,a. th.t «. blolwloauy .otiv. in th. «lnt«, n.« 

W bottom, th..wqur.t. , 

• • • tlnaln?. at,» •«»«..ntl.at to a h.tt.r ,u ,. 

... :.-',t̂ ,ptî ^̂ ^ 

^t .V^lca, . i . :^h-«h. , tph.a;h^^^ 
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' . ...n fKSP)̂  i . coi^i^^ted to protecting th« Antarntic ' 

i.«n«.nt and, to that •nd, ha. ii»pX»«entad a a.ria. 

•nviron«.nt.l protebtion ««aaures. Thea. include .P 

U 8 Antarctic P.ogra» (U.AF) «a.f handling prcc.duraa, 

U.S. Antaro^ -s pr.v.ntlon and «piU 

dtvlop-ant and iapXemantation of oU Bplll pr 

»„.,.,..nt plan., ah. o.».hO«.ht o. .out n. « 

.^i«>t .1. .n. ..tar ̂ U t y at KcHu..o — ' " J ^ 

haaaun. .nro„.t.o„ to a.t.t uhro»..*h 

.uvuua.«... -:.t;i.i»t.oh 
. ha. insti tut . l l cortprahenalv. wa.t. »» 

i t . .t.tlon., ha. mat „„v,„tion ot tu.i 
. , i i . . W «P-in, »hh.. .u.i hi....r. «ith - -

ow, .nort-..n^h .U.X ho... With n.., lo„,-i.n,th '.ry 
• -̂ cormaotlons...,, . ).-. 

Th. i i . t ot Her., .hviro-^htal .t.«a.«hip activiti.. ,0.. on, 

L .„vi.o„..nt.X praotioa. continu. t= i.P«v.. xtt.oh. to 

,Kla taati-ony ar. ...criptiona ot ,,.0.. ot th. .n.i«n..nt.. 

:-::withlta...^ir™.nto,,iai^^ 

- : ; L .̂na,.»£.t ii,.-W,.t.,̂ î ^̂  ^r'* : ,. waato »«! ••-i'̂w p̂t'btbbbl'a'̂ '̂aat© 
thing*; r«<3̂ r̂t U.S. Oirizens , r 

r3-



•-^-•f-02:>22^'^3TS^ ^ QNE .i_RD/feSG£i • '• \ ' ' ' • 0 0 6 

.i.'i-:.-...:.0-2.'•,;:2-2...:S'3,*.- • • O- . ' i ' . i •© • . 'PM • .••••>K. N.'lW-F'-."t,-» O-^'P-'IJ''».•••.• A F R-flf . . > • ^-.O,.© ' 

Th. eUnton Xdiihlatration i . «taWi«>ln, a n« lnt«.,.nay 

w„Ki», ̂«.P to «vi« U.S. pouoy Ant.«tioa. That «vi.. 

will inolud. th. ,»..tlon ot l.,l.latio„ to l.pl.».«t th. 

protocol on E«viron..nt.l Prot«tlon to th. xntarotio Tr.aty. 

H.*. «4, »hioh w.. mtroducad on r-hruary l-th by you. Mr. 

Chairman, an* =.-;pon.or.4 by R.P.. Brown, «.lX.r, W.hl«:t, 

ValOTtm., Barela, Johnaon, and Kin,, win b. o.«funy 

aon.i«.r«i by the lnt.ra,.noy worxin, group. A. .oon .. th. 

r.vt.« la oo«pl.t.d, th. »dMlni.t«tlon will .dvi.. you of th. 

outoome* 

PHOTOCOPY 
"PRESERVATION 
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.î ubboinnifttê  
Go 

Tib U.S. House oi lfcepw9M»taî ^ 

'The Environmental PibtectioQ-Agency (EPA) greatly p̂redates this opportunity'to,, 

prwkii iK views o . V 

• 'wiiile -w/e defer, to vibws of the Depart 

; Overy^ arid servias^d 

y'opp6mtd̂ (s this msutait pitsoits, VWiei would alŝ  like to doicftTtfe some of EPA's rnany • ,; 

ex^ttrreliued activiti^ which,; while not diwcdy pnj.moting trade, provide the opportwlty 

•" fijr;:U;S;Vveml 'to iSeiitify^iiid :p heeds across the globe. Bc*«tuse'EPA's' ' 

.interna • ' 

.^hv.'Rihw^s.to•he^^ aivirdiimefltil'proM wprldwidci; 'EPA'can mfiJ^.a- Significant 

..^/•coatiibi^tion • ':S'y. 'y •''•'''''\y'''-- / 

Shcî i)̂  vGlpbaiil̂ ltrt ĵ ^̂ ^̂  EnVirtmnent̂  Gboids and. Serylces 

V.' 

.It;-:-; 

• y ; :•• : 

:; ; ••• • rs, ;r'i; 

,'alybaî ,̂; is jpiojM by, the, Orgahî iiba'̂ ^̂ ^̂ ^ ^ 

^ V.bidievfid'̂ to result 6bm a number of ftctorsv, ,Flh.t, as countries around the >x>rld'sock. .to • ;̂v, 
j,.',' , Vv .̂ -V'. -v- •• (',•.••,;,.'••,•.•-i . • :M, . 

•••I., 

''•••"•••'•i/T^i 
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reduce the risks and com imposed'by pollutiDnj govemmcata are cnact̂ tag stringent'.̂ ^ ^ , -v , 

eavixonmental regulations and committing the resources necessary to, enforceithcm. ? Second,v, 

. companies themsfttves are recognirijnig thai cleaner manufiacturing pioc^ only, mitigate , 

: waste but heighten coa-avlhgs and conspetidveness;- As a,result, .indu has ̂  

been adopring ŵ wtfaWfy cleaner lechnologieSj and new market opportunities have deyelpped.,; 

in result - Third, non-govcmmental and ffiultflateral lending and development organltatipns 

are insisting that protection of the cnvironmeat pre-condition their assistance .and leading 

activities. Together, these factOXS are Offering U.S. finas, an unprecedented opportunity to 

mcctncw and burgeoning interoaiionalneeds. i • 

The Intesmatiorial market for, environniental goods and seivices is cuiTently dp«4»ft̂ ted 

by demand' fo^ ;",endrof-pipe'' ppUutibn cbiiirpl equipment: .The, pEGE) .projects that the • • • > 

. tn̂ JtostS: bptĥ p̂  services inc^^ the; 

• cod of .the centurywitii demand for eq^iprncnt,:^^ it 5^ ,per '^^^ •. 

" demand for slices is expected to gtow even faster-as'pollutiph control technplogles are , 

mpr̂  fiilly integrated into ihdusoisd produce an̂  [SeeT>ible|S A atid,?.]! lii ' 

rî bfaee to ihese briĝ ^ prOspects,'̂  the UnitM Sta number prbthira oouhtî  ; 

" begun to position thMiisclves to talce advanlî  „ ; 

' • Jhe'.United Stateŝ  loiig beda'a JcadK in providing envlnpnmental prbtection' • , 

products and ser\i<»s at Our aggnasiycness in setting and'enfprdng 

.StandEads estabUsĥ ^ ahd.services firms aŝ^̂^̂  

Bowbvier, as; other,,nations have adopted, and enforcfd strpcigei: laws.oybr time^r- particularly ; 

lawsrtitilizJhg quality standards and kwf .thai cî ^ preyentive,'7?tfher tlian ê ^ , 

solutions — Ov!m<»s covironmentM ,fi^ very iDpmpetitive.' Japahr •. -

example, has bad strict enUsslpas standâ s in ;̂ aĵ  and is giener̂ y , 

considered th6 world leader in air poUutioh control technologies, the j»me csani said for 

VOenaaby aixd watcr poUutidn control teê ^ 'While the. Environmental 

Agency (B^A) U await> oT no compreihensiye, tfichQbiogy-̂ ecific WMuî  of U.S. », 
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-strengths, die Uteraturê oeŝ idcntify UiSi'fi^ leaders in waste=technologies 

and to bewcU-positioned in gcacial environmental seances. . r -' 

EPA's IRole in PlTontotiiig U.S. S^viroi^^ . . v . ; . ; 

i In pursidng its environmental proiectim otiJô  worldwide, BPA lays, important,: 

groundwork for a thdving xnartofor-U.Sî env^ and services. 

Under the U.S>Asia Envkonmeaital Partnership, the;Support for Eastem,,European 

Democracy Act (SEED), the Freedom Support Act; and other programs; EPA is engaged in 

;a comprehensive clfort to .stn»gUien or build environmeat̂ ^̂ ^ 

throughout the developing world thereby creating potential commfitcial opportunities for, 

U.S.-businesS'and. industry;. r . . . . i , - • - . 

' - • Other trade-nurturing activities EPA contiibuies to include the U.S. Environmental 

Tlcainlng Institute (USETl), which coordinates U.S. cotporate-sponsored environmental; 

trahUng courses for. overseas publicr and pnvate-secuir executives in order to give key 

decision makers, eĵ osure to UiS. technologies and approaches that can be incoipoiated̂  mto.-

thcdr locid, industries and governments, ' EPA is. alM. working on a'. "4cverse" t̂ ^ 

. tfiis Spring.for Brazilian officials to meet vioth U.S. public and private sector officials on tiie 

i cloan-up of BrazU's Tiete River. Among other things, this projea will allow Brazilian • 

. industrial and politlcal.ieadeis to visit U.Ŝ  cities thai have enacted sitnilar river deanrups 

and, showcasing U.S. technologies, will lay the foundations for ftiturc environmental ; 

partnerships. EPA's technical,asmiance and capacity-building programs Ĵ -h«iiJenhanoe 

worldwide demand for eaviionmental technologies and ejcpenise, thereby creating potential 

cotninercial opportunities for U.S. business and todlJStry. * ,. -
, " • . • I • ' • • ' ,V. • . ! " ':- • - ; •' '• •' •' 
' • • •'. • " ' • .•; ' V. • ' '. . • ' :<' .•• ' ' •• !,i' •• •' '• :• -• •.' •' '•• •• '' •• ' i ' • 

On the supply side, EPA is a national and intematioMal leader- in the research and '' -

devclppmcQt of Innovative technolo .̂. The dcvdopment of tiiese new technologies can' • 

only enhance.the, competitive position of U.S. suppUeis. The Superftjnd Innovation . ; ' » 

Technology. Evaluation (SITE) Piogron, now. in its sixth year,-is a good example.of this,kind 

• • ttOTOCOPY^-.-: 
.MSERMON 
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îbf ̂ xb|pim;-\;The:Û ^ 

.pbd^rabie;^^ 

" ihhbvatr̂ l ebvj^ ; 

• tiie/ilpyelopment^^^ ^A:':::y.y .' • • 

.̂ '•nbw-̂ irtî patw'̂ ^̂ ^̂ ^ ''̂ p''cp<̂ ^ rissairdî !̂  ;(is'RAp'A) 'abd.Hc»n'Mb̂  

-'•'•EPA is-alibp!fOmb̂  

,';,\techtibl(>gy (U.iS.:'ITES)r Led by ERA,̂  U.S, • . T . 

•• 'TCES 'wiD. be.dirccied- at.̂ improyihĝ ^̂ ^ competitiveness of :U ; ; f;.j'-, 

, prevention,and OTd^pf-pipe.t^ by fostering the development anjii interiiationai -,:̂  - • T: 

difisemmtion̂  oh thes«'W th?,.,.; •. ';', 
'., active invblyempnt of ,Oth«̂^ 

.btiicr j p r i v i t e ' E l e m e n t s of the pipgiam cuff / 

' ' tec evaluation; dcydppmeiit ,of testing iprolocols and a pce? review 'jproceiS ; ' 

, !fbr jperfonnance data; t^ dembnstjiti : 

conimerctaiizatioh of hew, and innb\>ative sblutibos; this program is critical to long-teim , 

competitivenesSi,̂ P̂̂ ^ pufEPA.in ah exceUmt p;psitipn to|,\ V 

- '.showcasit U.Sl'tfit^ . " ' ; •-• 

i 'Building on the.'sudpcss of Ui«ae prpgiami, EPA can plajr a inuch largtsr .and .moî^̂  : , ' 

. . dirept, role within v i ̂  , ; 

'. cwimpl6, jmprp̂  ' ,. i 

mduding ê  . 

guidance aind cb̂ HJhaiim̂  Eriyirpnmentiĵ ^̂ î ^ to the Trade Promotion. 

Gbordiiiatihg OomM bo ;̂ aiid' establ̂  ' 

<3iY^^?htai bU5ihbfes centeî  in Russia.and tiiei Newly Indt̂ cndcnt States..-

irnprpve expprt-̂ rekted cooĵ  with Staito, bu'slnK̂ ^̂  and oihet'outŝ e-' ' .. „ 

• organizations. The National As'sodaiipn of State pcvdppmeht Agehdw- (NASDA), for, • 
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..••»• •; y'yy - • .• 2̂CK]t tb-$300: bU ;g^m martô :̂ f5̂  goods,and. s^^ : 

V >"Hlu(iativ̂ "'TO tJ.Sî husltib̂  

; V,,. ' I.;:: evolvî  term views toward the oppbî tumties tiiat poUution reni6dlaii6n:andprevention 

arid dcmcr .prbceM deri and̂  nationM'com 

' ;• :.' • • SM̂ ces'i&ut d̂  and peî efratê n̂  

• y. - ' . r y •' Ihik prbmbtion in:sales' iahd export assistance jprograihs-whidi devel,̂  btfef: 

>v' • •yy. demand-dtiveh services that lead to longr-teim ex^^ antidpating, 

creating,̂  â ^ ' 

V- ; • i];-; \. î .'.', *uiid-.f̂ ture products.V ExpOrt assistauiĉ ^̂ ^ smalt ampUnt pf ex;^ is. 

^'^yy:-. y: ^ -^'-'what-th^ - p'"'': '.'-

, ,'• . , : 'EPA snongly, believes thâ  

:,, '•' eŝ pto 'promptibn'ĵ  activities'.bf U:5. federaif agiebdesĵ ^ including" feose'oif ;pÊ AV: 

wodd bsa.'wiri-ivrfn"̂ ^ Effective dissenUriation; 

,, environmental pbjectt̂ es.'̂ ^̂ î  
I S - ' ! ; - ' 

:/ EPAbeUeves it cahr'aî ^ within PyetallÛ ^̂  

: assistance efforts. , .EpA is <ftis most respe^^ iegiilatoi)'prganizatibn. 

anywhCTe'ih thbiŴ ^ 

American company, or Gemiim cbmj^ or Japanese company sedks to sell a parl^^ , 

' •prbdupt or sê ^ 

EPA istendards? Not Gennan sto Japanese standards', but U.S. EPA standards,; 

EPA also has the most extenidve network of contiacts throughout;thc ihtematibnal 

environmental community, as well as the most, detailed undexstahding of enviroiimental needs 

and cbnditî ons worldwide. We need to ipiing this infonnation and ffie'se cbntacii to bear, on' -f 

bchalf'bf bblh theê  the US-.-eppnom̂  . 'L ^ 

'. Y-- >';PRESEf 

m 

.V-



•.l32;'-22/93~.-- •• "•' '"'i 1-: y? 

W'̂ - '': -' ? .0^/l?/83^••'/lB•:•14' '̂ . ••:;tS202''262; 0516 

?,, .̂ OtlE-XRD/ESGG' 
• • ' - ' .-.V )'. ' • , 

••OCLA/OLA. DIV - PETERSON ;-iaood/oi2 

•'•-0 

, . • lNijr.:-Ghidrmsi)i t̂ ^ -will be pleajibd̂^̂  t̂^ 

! ..yv. ':•• 
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TABLE A 
Forecasts Worid Market Tteuds for. t}i6 EnTirOtmeM Indhfi^^ 

OabflUousUSS) 

EaviroajaeBtri Sector . 1990 2000 . Otowth Ratd , 

EQUIPMIiNT $ 132 $220 

Watw Troatmonl , 60 : ,89; •' " 
Wjiste MiniigMnflii " - (;.4 
All'Qualit;'Cuatiul.. •':-\y Ho :• : yl- '-. '^i 4 4 

• i •/.•Other ' A 22 i2 ••• •••••5.1-
SKRVICES 80 7 4 

TfttftI • • • • • , " y ' 300 • • S 5 

Source.' OECD, 'Uw OECD .Environment indiuoy: Situation, Prospects,.and Goverment PoUetes,' 
(Paris- OECD, 1992) 
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.̂v:v̂ ^̂ ';iU-j:̂ ':i;;̂ ';->̂ ^̂  
.• example, Is cunently working mtb:EPA,.to>Organize,a cohferenc».f^ States On- , , , , 

' eiivm n̂njcntnl,:ba5iues5 opportunities in Eastern E " . " . v ;. 
' J . - _ ... '., . . ) - . 1 . ' - . . i . . ' . ' . r . ' j - • ., • ,- •• L> r.'• 1. > ( . . . • > . . • • i . i ' . i V u ,•. • • . ' • > • . , • • . - » ', . • • > , ' , 

Thus, in promoting U.S. environmental exports, EPA is, most hitcrcsted not in • . , >, 

; repUcating wbal is tbc'Ureflitional purwew.of the Departmertt of Ctomrncrcc/ but in expanding' 

..cooperativc progtams •with these agendes"and wiUi, other.public and private sectorv:. ., ; 

: organizations.s:Two iinportant considenitions:underlie this.qTproocb. >Fjrst,.lcgal i \ . 

; oorisideranons preclude EPA^ a ittgulatoiy agency, from promoting or endorsing specific 

, pioducts, service*, or eatapriscs. Stoxjad, because States, local govcmments, intcmationsl • 

-orgamzanons, and countries throughout the worid look to EPA for guidance on setting 

• • 'environmental standards, developing policy and management guiddincs, and establishing tiic 

, -scientific and tediiucal undeipinnlngs for environmental programs, it is impyruinl that ETA • 

: do ,nothing xo jeopardize m iniernationd credibility and rĉ ^ . •> 
,r,'_„,j;-; ; •'/.'•••i^- • 'y .'v-, 

ToIuat(«r EuYULOuuieuial Services Corps 

^ (-: .':••,•, '• • -.•••••I- , :' ^i/ ,}'--'y: " 

The Gonvmltiee has expressed inteu«st in establishing-a volwiteer 

provide UiS. enviroamcntal expertise' to developing nations. At EPA, we have found that, 

our Ifltemationd technical assi.stance activities.tend to generate overseas Intcrcst:in U.S. 

cnsironrnentd productSiahd me^ We belie've die same'would hold true for'any 

' succitsisful U imtiaiivej,and |W such;̂^̂^̂^̂  

•\yotir.t̂ ôppsaJ-'fbr̂  ' ''. : •;•••^• , v-'"'̂ - -'-:'-

\','-U4.''I»»d^t'i7 A 'Side;;Agre«nj«it̂ ^̂  , 

•.'': • ,•' Tlie'Comrrtittee'haŝ 'â  'e3q)ressed 'mu^^ in-the pbtential for IJ.i., companies to • • >, 

, assist Mexico iri envirbmijenijal icapadty buUdinig as pait,of, a side ao|reiftinftn,t.' to the Nortili' -

/ American Free Trade. Agreemept (NAFTA). EPA antidpaics that tiiere will bb ample ( 

pppprtumty jcauie'fô ^̂  to assist Mexiw In-'bvtildlng cnvironrnenM ' 

'ct̂ arity m'thkt ĉ  would recommend tiiat all potential avenues be.eĵ .lorwl. 

v!-';,j,; 

if ;,,: <• • '11. 


