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The Stone Town of Zanzibar, the historic core of the capital city of the island of 

Zanzibar, located thirty-eight kilometres off the coast of East Africa, has been a 

regional cosmopolitan crossroads for centuries, refl ected in its unique fusion of 

Swahili, Islamic, Hindu and European culture arising through trade and travel. Its 

principal waterfront cornice displays the front line of a dense array of arresting 

coral stone/lime structures which are both individualistic in character and yet 

highly integrated into a larger urban morphology of historic importance.

 Although certain institutions of the Aga Khan Development Network (AKDN) 

trace their history in Zanzibar to the turn of the twentieth century, the fi rst involve-

ment of the Aga Khan Trust for Culture (AKTC) in Zanzibar dates to 1988, when 

the Aga Khan Award for Architecture organized an international seminar on the 

island. This event raised the Trust’s interest in the rehabilitation of the old Stone 

Town, which led to an agreement of protocol of collaboration in the Stone Town 

between AKTC and the Government of Zanzibar.

 AKTC’s sustained involvement in Zanzibar over several years made it possible 

to develop a coherent, long-range strategy and set of initiatives aimed at the 

revitalization of the town’s historic core, from the defi nition of general policies to 

the implementation of specifi c building projects and area plans.

The Old Dispensary

The listed Old Dispensary building in the Stone Town was the second major his-

torical building to be restored by the Historic Cities Programme (HCP) after its 

establishment in October 1992. As such, it provided a model for similar initiatives 

carried out both in the Stone Town and elsewhere during subsequent years. The 

design aimed to respect the existing historic fabric, while taking into account the 

different building phases, thus avoiding arbitrary interventions and unnecessary 

alterations. Great attention was paid to ensure that all materials used in the works 

corresponded to or were compatible with the original ones. Any changes deemed 

necessary for technical reasons were carefully recorded and identifi ed. In terms of 

new uses, changes were considered for their compatibility and opportunity vis-à-vis 

the existing fabric. The fi nal adaptive reuse choice was to transform the Old 

Dispensary into a combined service, retail and cultural centre. These new uses 

sought to enhance the building’s original qualities in the context of a culturally 

meaningful public function, while at the same time generating the income 

necessary to ensure the Centre’s future maintenance.

Stone Town 
Area Programme

Programme Scope / Objectives

Documentation, land and building surveys, 
historical research, social and economic sur-
veys, and inventories of historic buildings and 
cultural resources were all undertaken here. 
On this basis, the development of general 
planning proposals and regulations, as well as 
detailed projects for buildings and major pub-
lic areas, were elaborated. The ‘Conservation 
Plan’ provides the planning and legislative 
framework needed to encourage appropriate 
development in line with the Stone Town’s his-
toric character and today’s requirements.
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FEATURED CASE STUDIES

OLD DISPENSARY

1

FORODHANI PARK AND SEAFRONT

2

Intervention area 1 Old Dispensary  2 Forodhani Park

1

2
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Preceding pages:

The balcony of the House of Wonders offers 

dramatic views of the restored Forodhani Park 

and the sea off Zanzibar.



194 195

The lesson which can be drawn from this experience is that sustained commitment and 

the ability to realize projects that generate local pride and international visibility are pow-

erful catalysts for urban regeneration. Moreover, such projects are capable of raising 

complementary support from governments and international institutions in areas that are 

normally excluded from fi nancing because they are not considered a priority, such as 

culture and conservation. On the contrary, the Forodhani initiative and its expected follow-up 

along Zanzibar’s seafront show that reinforcing connections with the city’s past and its 

cultural traditions, and combining them with the economic regeneration of signifi cant 

urban areas, can bring business and jobs, as well as increased revenue from tourism. In 

this respect, the Zanzibar experience can be extended to other cities in the region and 

provide an alternative model of urban development, one that reinforces the distinct char-

acter and authenticity of places over the look-alike, heavy-handed developments that are 

currently applied in so many city centres internationally.

Housing Rehabilitation

In parallel to the various activities outlined above, a ‘Stone Town Urban Housing Rehabili-

tation Programme’ was conducted over the period 1998–2004. Co-funded by the Swedish 

Development Cooperation Agency (SIDA), the urban rehabilitation programme has 

benefi ted approximately fi ve hundred of the poorest residents of Stone Town, who lived 

in publicly owned houses or in houses administered by the government-controlled 

religious charity board (Waqf). By the time the community-based rehabilitation programme 

was completed, nine large publicly owned houses had been rehabilitated, serving more 

than a hundred families.

 The Kiponda Caravanserai is one of these. It was home to nineteen households with 

a total population of seventy people. Before rehabilitation it only had two functioning toi-

lets: one for a family of six and one for the remaining sixty-four inhabitants. Now there are 

six working toilets and there are separate washing facilities. Cooking was done in the 

corridors or inside the rooms. Now it is done in the central courtyard. More importantly, 

perhaps, is that the tenants, who did not have any security regarding the length of their 

stay, now have formal ten-year contracts with the housing authorities. The Urban Village 

In the new Park design, large trees were 

retained along the foreshore of the Park to 

function as focal points.

Conservation Planning

A number of wider urban planning and conservation efforts complemented the Old Dis-

pensary initiative to guide future development in the historic area of Zanzibar. In particular, 

following earlier efforts sponsored by UNCHS/Habitat, AKTC developed, in close cooper-

ation with the Zanzibar Stone Town Conservation and Development Authority (STCDA), 

the national authority responsible for the historic area, a number of urban surveys, 

research activities and planning proposals centred on Zanzibar’s historic area. 

 This area, traditionally known as the Stone Town, measures approximately 125 hectares, 

including the eighty-seven hectares that constitute the town’s built-up historic core. The 

Stone Town accounts for only about fi ve per cent of greater Zanzibar’s total urban area. 

Within its confi nes, however, are concentrated the vast majority of Zanzibar’s monuments 

and registered buildings, as well as principal public and commercial facilities. 

 Staring in 1992, a joint initiative between the STCDA and AKTC led to the preparation 

of a ‘Conservation Plan’ for the Stone Town. The Plan was formally adopted by the Zanzibar 

Government in 1994. It includes controls on the use and development of land, measures 

to protect individual buildings, street elements and open areas. The Plan also contains a 

set of measures designed to improve infrastructure, parking and circulation in and 

around the Stone Town. These proposals are complemented by a set of new building 

regulations, which constitute an integral part of the Plan, as well as proposals to improve 

and develop the principal public spaces of the Stone Town. 

Forodhani Park and the Seafront

Two such public spaces are the Zanzibar Seafront and Forodhani Park which were, and 

still are, the object of sustained AKTC work. Forodhani Park lies at the heart of the historic 

seafront district of the Stone Town. Approval to rehabilitate Forodhani Park was given in 

January 2008 and work on the Park proceeded from February 2008 to January 2009, 

together with the restoration of the historic seawall adjoining the Park, initiated in late 

2008 and completed in May 2009. The Park was reopened in July 2009 and has since 

turned a fairly derelict public open area into a major and highly successful concourse for 

residents and visitors. It reconciles aspects of both rehabilitation and revitalization to cre-

ate a contemporary urban space, whilst reviving a historic sense of place. Such is the 

success of the Park that the initiative led the government to request the World Bank to 

include fi nancing for the rehabilitation of the adjacent stretch of seafront, the Mizingani 

area, into its ‘Zanzibar Urban Services Project’ (ZUSP) loan. In this case, AKTC will provide 

design and advisory services to the STCDA towards the implementation of the initiative. 
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The ‘Stone Town Urban Housing 

Rehabilitation Programme’ included the 

rehabilitation of Mnazi Mmoja, the former 

Royal Hotel.

Phasing  1990 2010

Opening of Forodhani 
Park to the public 
in July

Final detailed design 
and contract documents 
for Forodhani Park

Survey and report on the 
condition of the seawalls 
in Stone Town; ‘Stone Town 
Urban Housing Rehabilitation 
Project’ is concluded

Inauguration of the Zanzibar 
Serena Inn, the rehabilitated 
Kelele Square, and the fully 
restored Old Dispensary 
building

AKTC leases the Old 
Dispensary building from the 
Government of Zanzibar

Commencement of 
fi eld work and 
research for the 
Stone Town 
‘Conservation Plan’

1990 1992 19981994 1997 2007 20082004 20102009

The ‘Conservation Plan’ is 
approved by the Government 
of Zanzibar. Contract for restor -
ation of the Old Dispensary 
is signed and the construction 
works commence

‘Stone Town Urban 
Housing Rehabilitation 
Project’ begins 

Project approval for 
Forodhani Park by the 
Government of Zanzibar; 
construction commences 
early in the year

Planning and design work 
commences for the 
Zanzibar ‘Urban Services 
Project’ for the improvement 
of Mizingani Seafront



196 197

Indian Ocean Maritime Museum

Future cooperation initiatives between AKTC and the Government of Zanzibar that 

build upon this foundation include the creation of a maritime museum through the 

adaptive reuse of the Orphanage building, an early twentieth-century structure located 

in close proximity to Forodhani Park. As a contribution to this museum, Zanzibar 

authorities entrusted the Sultan’s Barge to AKTC for restoration and eventual display. 

That work has already been completed. Also in this case, the thematic exploration of 

the maritime traditions of the region can become a major attraction for visitors to the 

island and an important educational springboard for local residents. Although Zanzibar 

already has two important museums aimed at local history and the past, a maritime 

museum focusing on the Indian Ocean would bring an international perspective and 

context to the island and return to the town the sense of its historical role in the develop-

ment of the important commercial links that for centuries has united it to the rest of the 

Indian Ocean and beyond.

The facade of the building chosen to house 

the Indian Ocean Maritime Museum: 

the site, which had been the local orphanage, 

now relocated to new premises, is located 

next to Forodhani Park.

Tenants’ Committees that were called into life by this programme have played an impor-

tant role in community mobilization and empowerment. In concert with the programme, 

courses in building repair and lime stucco technology were run for tradesmen, their 

content later being collated and published as practical repair guidelines made available 

in both English and Swahili.

 Although limited to the initial phase of activities carried out by AKTC in the Stone Town, 

the housing rehabilitation initiative underlines another important aspect of the Zanzibar 

experience: the importance of housing in the context of urban regeneration projects. 

There is in fact no doubt, as other AKTC work has shown in places such as Cairo, that 

the single, most important catalyser for disadvantaged communities is improved housing 

conditions. If results can be achieved in this sector, even if numerically limited but signifi cant 

in quality, community support and mobilization for conservation will follow. Rehabilitation 

of housing remains a central aspect of urban conservation and it is vital for the sustain-

ability of urban regeneration in this and other cities of the Islamic world.

Kiponda Caravanserai (top) and 

Nyumba Ya Moshi (bottom) before (left) 

and after (right) rehabilitation. In the 

experience of the Historic Cities Programme, 

housing improvement has proved crucial in 

the process of urban regeneration.
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pressure is low have led to the pollution of drinking 
water. This is considered the most serious water-related 
public health problem in the Stone Town. In 1992, 64% 
of households had at least one fl ush toilet; 17% shared 
a toilet with other households; and a further 18% had 
no fl ush toilet.

ENVIRONMENTAL CONCERNS

The poor condition of basic infrastructure and services 
for Stone Town inhabitants remains an issue of concern. 
Some limited repairs and upgrading took place in the 
mid 1990s with support from the German Technical 
Cooperation Agency (GTZ). Since then, no new invest-
ment has taken place and services have substantially 
deteriorated, especially the supply of electricity which 
is erratic and subject to major black-outs.

INFRASTRUCTURE

Investigation of the town’s infrastructure focused on the 
supply of electrical and water services as well as the 
condition of drainage and sewage disposal systems. 
The information was used to determine the capacity and 
adequacy of existing systems and to identify remedial 
measures to be put into effect within the framework of 
the ‘Conservation Plan’.

ACCESS TO OPEN SPACE

The Stone Town has few open public spaces within the 
built fabric; however, there are several large green ar-
eas adjacent to the town along or near to Creek Road. 
Within the Stone Town, there are several small but 
highly signifi cant open spaces directly on the water-
front, which includes Forodhani Park (approx. 1.5 ha) 
and Mizingani Road. The public gardens and open 
areas are critical spaces for the inhabitants of Stone 
Town for leisure activities, for sport and exercise and 
for social interaction, due to the generally dense living 
conditions. Public parks or open spaces at the time of 
the Plan’s formulation were generally poorly maintained 
and often used inappropriately or encroached upon by 
private development. 

BUILDING CONDITIONS

The building condition survey carried out in 1992 
found that over 84% of buildings in the Stone Town 
were in deteriorating or poor condition. These data 
were based on an assessment of exterior and interior 
building components, such as walls, fl oors, roofs and 
exterior features.

Signifi cant Issues and Impact

MASTER PLANNING PROCESS

The master planning process aimed at developing two 
distinct but complementary levels of proposals: the 
fi rst was the establishment of broad conservation and 
development policies for the Stone Town. These in-
cluded controls on the use and development of land, 
and measures to protect individual buildings, street 

elements and open areas. It also included a set of 
measures designed to improve parking, circulation 
and public infrastructure in and around the Stone 
Town. The second level of proposals aimed at identifying 
priority areas and developing preliminary planning 
proposals for four Action Areas (the Seafront and Forod-
hani Park; the Port area; the Central Market and a new 
mixed-use complex in Malindi). These areas corre-
spond to the most critical parts of the Stone Town, which 
were in need of a comprehensive and integrated plan-
ning approach. Preparation of the Plan was accompa-
nied by public hearings and participatory initiatives 
designed to increase awareness and concern for the 
signifi cance of the historic area and the importance of 
ensuring its long-term preservation and appropriate 
development.

PLANNING ISSUES

The ‘Conservation Plan’ advocated a model of balanced 
growth for the Stone Town, in which the central area 
maintains its capital and cultural role and its traditional 
urban character. The policies of the Plan were designed 
to curb the uncontrolled proliferation of commercial 
land use, decentralize inappropriate activities, reinforce 
residential use, promote sympathetic reuse of historic 
buildings, reorganize and improve the principal public 
open spaces, repair and ameliorate the infrastructure 
and delivery of public services, and rethink circulation 
and parking. The approval of the Plan enabled the iden-
tifi cation of open areas to be subjected to greater public 
control and improvements, and eventually led to public 
initiatives towards their rehabilitation, such as the case 
of Forodhani Park, whose comprehensive upgrading 
was completed in 2009 with the fi nancial and technical 
support of AKTC.

BASELINE STANDARDS

A complete fi eld survey of the Stone Town was carried 
out in 1992. Its purpose was to update previous sur-
veys and gather new information needed to formulate 
the ‘Conservation Plan’. All investigations were con-
ducted on a plot-by-plot basis by teams of three or four 
surveyors. Several forms were completed concurrently 
to gain a complete understanding of the Stone Town’s 
physical fabric. These included a block survey form, a 
building survey form and forms documenting building 
conditions, and streetscape and open space features. 
In addition, the survey comprised interviews with a 
representative 10% sample of households living in the 
historic area. The fi ndings provided information about 
household sizes, employment, tenure, occupancy, 
in- and out-migration, schooling and access to public 
services.

SOCIO-ECONOMIC INITIATIVES

A number of young Zanzibari professionals were 
trained and participated in the development of the Plan 
from its inception. They represented the core team of 
planning professionals who subsequently assumed 
positions of responsibility within the STCDA.

CONSERVATION ASPECTS

The planning approach and policies were consistent 
with the relevant international charters for the conser-
vation of historic areas, with special reference to the 
UNESCO ‘Recommendation Concerning the Safe-
guarding and Contemporary Role of Historic Areas’ 
(Nairobi, 1976). The Stone Town ‘Conservation Plan’ 
also pioneered the establishment of ad hoc legislation 
and planning policies for the safeguarding of Zanzi-
bar’s urban heritage. The Plan introduced categories 
of signifi cant listed monuments and buildings (Grade I 
and Grade II). Grade I structures (24 in total) were noted 
for their outstanding architectural, historical and cultural 
value. Grade II was assigned to structures of architectural 
signifi cance (191 in total), including the identifi cation of 
individual architectural features to be protected. The 
Zanzibar Stone Town ‘Conservation Plan’ was the fi rst 
comprehensive town plan for a historic urban area to 
be developed by AKTC and formally adopted by the 
national authorities. As such, it provided a model for 
similar planning initiatives carried out by the organization 
in the region and elsewhere.

QUALIT Y OF LIFE

Access to open-space for the Stone Town population 
has improved substantially with the rehabilitation of 
Forodhani Park (completed in 2009) and the planned 
expansion of the open-space improvement programme, 
with the creation of a public seafront promenade along 
Mizingani Road and the amelioration of smaller gardens 
and open areas located in the southern portion of 
Zanzibar’s seafront.

Partners

PUBLIC PARTNERS

Ministry of Water, Construction, Energy, Land and Envir-
onment, Stone Town, Stone Town Conservation and 
Development Authority.

Authoritative Framework

Exchange of letters and protocols between AKTC, the 
Ministry of Water, Construction, Energy, Land and Envir-
onment and the Stone Town Conservation and Devel-
opment Authority (1992–94). Public hearings and regular 
reviews were scheduled throughout 1993 and the early 
part of 1994 towards the formal approval and ratifi cation 
of the Plan. Peer reviews and workshops were also 
scheduled during the Plan’s development process.

Opposite page: 

The Trust has worked on the redevelopment 

of smaller public open spaces, including 

Kelele Square.

Background

BRIEF HISTORY OF PROGRAMME AREA

The Stone Town of Zanzibar is the centre of the greater 
city of Zanzibar, located half-way down the western 
coast of Unguja, the largest island of the Zanzibar 
archipelago. The Stone Town is the economic, political 
and cultural centre of the island and contains most of 
the Zanzibar government and administrative buildings. 
As the largest and best-known historic settlement in 
East Africa, the town is the result of a complex stratifi ca-
tion of spaces and uses dating back at least three cen-
turies. It was only after 1830, however, that Zanzibar’s 
Stone Town took on a wholly urban character and that 
stone buildings were built in consistent numbers. Today, 
the Stone Town measures approximately 125 hectares 
(size of gazetted area) and houses an estimated 16,000 
inhabitants. The 1992 inventory identifi ed a total of 1453 
traditional structures, including Indian-, Omani- and 
European-infl uenced structures, as well as thousands 
of architectural and streetscape features. 

Challenges

PROGRAMME RISKS

The poor condition and adverse developments affecting 
the Stone Town spurred growing concern about the 

future preservation of the town and led to the Zanzibar 
Government’s request for AKTC’s support in the prepar-
ation of a conservation plan. The measures contained 
in the Plan were aimed at reversing the decline and 
guiding future development in the historic area.

SITE CONDITIONS

In the historic Stone Town land values are highest and 
the pressure for change is greatest. The 1992 survey 
ascertained that scores of buildings were built between 
1982 and 1992 and that over one third of the old struc-
tures had been altered substantially. Also the condition 
of the infrastructure was poor and in need of major 
repairs and improvement.

DEMOGRAPHICS

The average population density in the Stone Town at 
the time of the 1992 survey was 183 persons per hectare. 
The same survey ascertained that, while the population 
of greater Zanzibar was expected to double by the 
year 2020 (reaching 414,000), population growth in the 
Stone Town would increase at a more moderate rate, 
reaching 18,000 by 2020. 

HOUSEHOLD ECONOMY

With a total of 2700 households, the average size of 
household in 1992 was 6.10 with an average of 1.1 
persons per room. More than half of the men living in 

the Stone Town were self-employed. Of these, half 
were involved in commercial activities, one quarter 
were skilled tradesmen and the rest were occupied in 
tourism or transport. The remaining half were salaried 
men working in the governmental sector, private com-
mercial enterprises or construction.

STATUS OF HEALTH AND EDUCATION

In 1992 the Stone Town contained six primary and fi ve 
secondary schools, with a total enrolment of about 
12,000 children. Because of the scarcity of educational 
facilities outside the central area, these 11 government 
schools serve a much wider area. Approximately 5500 
students commute to the Stone Town daily, putting add-
itional pressure on the ageing school buildings and 
aggravating traffi c problems in the central area. The 
city’s major health facility is located within the bound-
aries of the Stone Town in the Mnazi Moja hospital 
complex located in Vuga South.

AVAILABILIT Y OF DRINKING WATER 

AND PROPER SANITATION FACILITIES

The quality of the water supply system has deteriorated 
steadily since 1982. The irregular supply of water and 
low water pressure has caused increasing installation 
of water pumps and storage facilities. The combination 
of unhygienic water-storage practices and seepage of 
contaminated groundwater into the mains when water 
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Project Scope / Objectives

The Old Dispensary is hailed as a symbol of multi-
cultural Zanzibari architecture. The aim of conserva-
tion was to respect the historic fabric of the existing 
building and to try to understand and record the dif-
ferent building phases. With this information in hand, 
it was possible to make the building habitable, ensur-
ing rental income for its upkeep and maintenance.

10 m

Old Dispensary
ZANZ I BAR ,  TANZAN IA

The Old Dispensary in Zanzibar was the fi rst project of the Aga Khan Trust for 

Culture (AKTC) in the Stone Town, part of a larger programme of rehabilitation 

for the historic buildings along the seafront, which also included the restoration 

of the Old Customs House. The name of the building comes from its former use 

as a charitable dispensary, built in the nineteenth century by a prominent local 

businessman, Sir Tharia Thopan. The foundation stone was laid in 1887 to mark 

the jubilee of Queen Victoria, and Thopan’s intention was for it to be used as 

a hospital. He died before it was completed and the building was sold off after a 

family quarrel. Originally, the Old Dispensary housed a dispensary on the 

ground fl oor, with a pharmacy and a resident doctor. The two upper fl oors were 

subsequently subdivided into apartments. This mixed use of the building contin-

ued until the revolution in 1964, when the inhabitants fl ed the island and the 

dispensary fell into disuse. As with most other structures in Zanzibar, the Old 

Dispensary passed into government ownership and control.

 Since its inauguration, more than one hundred years ago, the Old Dispen-

sary has been hailed as a symbol of the multicultural architecture of Zanzibar. 

And in fact it is an astonishing hybrid of styles combining Indian and European 

infl uences. The ornately carved wooden balcony and other intricate details are 

characteristic of Indian buildings, but laid over a highly disciplined European 

Neoclassical scheme. The building’s design, rich decoration and construction 

techniques are of exceptional quality. The plan is U-shaped with a three-storey-

high courtyard in the centre. The interior is partitioned into a series of rather 

small, mostly independent rooms arranged along arcades facing the courtyard. 

The shape of the site was diffi cult to deal with, yet the architects turned it to ad-

vantage and created a stunning interior space characterized by the exaggerated 

sense of perspective produced by the side walls converging halfway along the 

length of the court. This is suddenly reversed by one wall breaking forwards to 

introduce a diverging line, complemented on the other side of the courtyard by 

the introduction of a one-storey block that narrows the space yet further. “The 

timber carving is unlike any other in the Stone Town in its sheer abundance and 

vivacity, and contrasts with the more restrained plaster work. Carved tendrils 

and stalks twist and curl through gables, fl owers erupt from the brackets, and 

The Old Dispensary has been adaptively reused 

as the Stone Town Cultural Centre.

Opposite page:

A view of the Dispensary before restoration 

and the removal of modern encroachments. 

The building was in an extremely dilapidated 

condition with the main verandas in danger 

of collapse.

TANZ AN IA   Z ANZ IBAR ARE A PROGR AM M E   OLD D ISPENSARY
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An interior view of the balcony over 

the inner courtyard, after and before 

restoration. The picture before restoration 

shows the serious deterioration of timber 

and base-coat plaster walls.

Opposite page:

The main facade of the Old Dispensary, 

whose balconies show an abundance

and vivacity of timber carving contrasting 

with more restrained plasterwork.

pineapples sprout from the ridges. Amidst the carved foliage, bright red, green, and blue 

panes of glass glitter like jewels. Eight massive columns, each one a single piece of 

timber forty centimetres square and over fi ve metres long, support the principal beams 

running perpendicular and parallel to the facade.” Inside, two suspended bridges span 

the courtyard and, together with the horizontal plaster mouldings, defi ne and unify the 

interior space, articulated at ground, fi rst and second fl oor levels by the strong piers 

surmounted by arched openings.

 Prior to the AKTC intervention, the building had been badly neglected and hardly 

maintained for more than thirty years. Rising damp and moisture had taken a heavy toll 

on the timber and plasterwork. The fi rst stage of the conservation process involved the 

identifi cation of the original features of the building through patient research and recording. 

The internal anatomy of the building was systematically examined in order to establish 

which materials were originally used and the methods and techniques by which they 

had been applied. Eventually, the restoration aimed at reinstating the building’s original 

fabric while respecting its different construction phases. All materials used in the restor-

ation corresponded to, or were compatible with, the original ones. At the same time, the 

building envelope was made weather-tight to avoid the water penetration and leaks that 

had been the main causes of the building’s deterioration. Where limited changes 

became necessary to improve the resistance and quality of the structure, these were 

carefully recorded and identifi ed as newly added elements to distinguish them from the 

original ones.

 Upon its completion in 1997 the restored Old Dispensary was converted into the 

Stone Town Conservation Centre. The new uses did not alter the historic features of the 

building, but rather sought to enhance its original qualities and make them accessible to 

a wider public in the context of a culturally meaningful public function. At the same time, 

these new uses had to generate the income necessary to ensure the building’s future 

maintenance. Thus, the adaptive reuse of the structure transformed the Old Dispensary 

into a combined service, retail and cultural centre. The design took advantage of the 

special qualities of the ground-fl oor courtyard to convert it into a public open space 
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Background

BRIEF HISTORY OF PROJECT SITE

The Old Dispensary was built by a prominent local 
businessman, Sir Tharia Thopan. The foundation stone 
was laid in 1887 to mark the jubilee of Queen Victoria. 
Thopan intended the building to be a hospital, but he 
died before it was fi nished. The building was complet-
ed in 1894 and purchased by a rich Zanzibari in 1900, 
who used it as a charitable institution housing a dis-
pensary, a pharmacy and a resident doctor. The two 
upper fl oors were subdivided into apartments. This 
mixed use of the building continued until the revolution 
in 1964, when the residents fl ed and the dispensary fell 
into disrepair. As with most structures in Zanzibar, the 
Old Dispensary passed into government ownership 
and control. In October 1991 AKTC leased the Old Dis-
pensary from the government in order to restore it and 
reuse it as a cultural centre. 

Challenges

PROJECT RISKS

The poor condition of the building and the limited ex-
perience in the development of restoration and adap-
tive reuse projects in Zanzibar in the 1990s constituted 
a risk which had to be carefully evaluated prior to im-
plementation. Eventually, the restoration and conver-
sion of the building proved to be a seminal experience 
for the realization of similar projects in the Stone Town. 

BUILDING CONDITIONS

A building condition survey was carried out following 
the decision to restore the structure in 1991. It revealed 
that water infi ltration combined with rising damp, lack 
of maintenance and inappropriate repairs were the 
main causes of deterioration. Exterior problems in-
cluded highly eroded plaster exposing the core of the 
walls, a severely tilted front balcony, leaking roofs and 
blocked drains. Inside, most of the windows were 
broken, with the openings shuttered. In addition, the 
initial inspections revealed inappropriate interior parti-
tioning and evidence of poor use and vandalism 
throughout the building. The detailed assessment of 
exterior and interior building conditions formed the basis 
for the subsequent formulation and implementation of 
an appropriate and effective conservation process. 

Signifi cant Issues and Impact

DATA COLLECTION/SURVEYS

More than 300 drawings at various scales were pro-
duced to document and record the plans, elevations 
and details of the building. In addition, a condition survey 

of all major components of the building fabric was 
fi nalized, including an analysis of the original materials 
and methods of construction. Laboratory samples 
were obtained and analyses carried out on the materials, 
as well as historical research in the Zanzibar Govern-
ment Archives. The latter provided important information 
about the original design and use of the building. The 
ensemble of these investigations made it possible to 
distinguish new from old, and track the stages of inter-
ventions and transformations which took place in the 
building through time.

DESIGN CRITERIA

The design aimed at respecting the existing historic 
fabric, as well as taking into account the different build-
ing phases in order to avoid arbitrary interventions and 
unnecessary alterations. Great attention was paid to 
ensure that all materials used in the works corresponded 
to or were compatible with the original ones. Any changes 
which were deemed necessary for technical reasons 
were carefully recorded and identifi ed. In terms of new 
uses, changes were considered for their compatibility 
and opportunity vis-à-vis the existing fabric. The fi nal 
adaptive reuse choice was to transform the Old Dispen-
sary into a combined service, retail and cultural centre. 
These new uses sought to enhance the building’s ori-
ginal qualities in the context of a culturally meaningful 
public function, while at the same time generating the 
income necessary to ensure the Centre’s future mainte-
nance. Each aspect of the work grew out of the interaction 
of professional advice and the experience of craftsmen 
on site, as well as extensive and repeated testing.

VOCATIONAL TRAINING/CAPACIT Y BUILDING

The Old Dispensary works generated numerous op-
portunities for local employment, training and capacity 
building. The restoration sought to revive as much as 
possible of the original construction and detailing pro-
cess, even in cases where the local crafts base was 
considered insuffi cient and had to be complemented 
by external expertise. Master builders from India, 
knowledgeable about the traditional construction and 
detailing methods, were able to train a Zanzibar group 
in traditional skills and thus contribute to replenishing 
the local pool of craftsmen.

CONTRACTING METHODS

Technical and professional decisions were made by 
AKTC after extensive consultations with its team of 
consultants and guest advisors. The work was imple-
mented by contractors and subcontractors selected 
on the basis of their capacities and proven track record 
of conservation work in the region or other geographical 
areas, such as India, where the original construction 
technologies had been developed and are still being 
practised.

NEW TECHNOLOGIES INTRODUCED

The state-of-the-art restoration of the Old Dispensary 
included research and adaptation of the original building 
technologies to ensure effective and long-lasting results. 
Through a series of trials, a repertory of solutions to 
most problems was developed: methods of repair, 
appropriate mixes and materials, and ways of joining, 
covering and fi nishes were agreed upon.  

RELEVANT CODES/STANDARDS ADOPTED

The restoration standards and practices applied in the 
Old Dispensary works refl ect the approach and meth-
odologies contained in major international charters 
and recommendations. Peer reviews took place during 
the course of the project’s implementation, as well as 
regular meetings with the STCDA and Ministry authorities.

LESSONS LEARNED 

The restoration and adaptive reuse of the Old Dispen-
sary was the fi rst building project carried out by AKTC 
in Zanzibar. As such, it provided a model for similar 
initiatives carried out both in the Stone Town and in the 
region during subsequent years.

Partners 

PUBLIC PARTNERS

Ministry of Water, Construction, Energy, Land and Envir-
onment, Stone Town Conservation and Development 
Authority.

Donors 

Ford Foundation, UNESCO.

Authoritative Framework 

Exchange of letters and protocols between AKTC, the 
Ministry of Water, Construction, Energy, Land and Envir-
onment and the Stone Town Conservation and Devel-
opment Authority (1991–94). 

Inauguration of 
renovated Old 
Dispensary as the 
Stone Town 
Cultural Centre

Phasing  1991 Y 1997

Existing condition 
drawings and 
room-by-room 
condition survey

Construction and 
conservation work

Preparation of 
construction drawings, 
completion of bidding 
process and contract 
awarded

Preparation of historic 
structure report; 
design completed

AKTC takes possession 
of the building and carries 
out emergency stabilization 
and minimal repairs

19941991 1992 1993 1996 1997
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providing access to new retail outlets and offi ces. This public use was extended to the 

upper-fl oor balconies and reception rooms. The latter, in particular, were made access-

ible to visitors, with their superb views of the sea through the ornate framing of the 

balcony. Some of the rooms on the fi rst fl oor became available as exhibition spaces for 

the new Stone Town Cultural Centre, a function that can be extended also to the ground-

fl oor courtyard and fi rst-fl oor balconies. Other rooms on the fi rst fl oor have been adapted 

to become business offi ces compatible with the cultural functions prevailing in the rest of 

the building. On the further end of the upper-fl oor arcades, at some distance from the 

cultural centre, two small double-height studios have been provided for lease to resident 

staff or visitors. The existence of two parallel staircases, originally meant to create 

different circuits for men and women, gave the opportunity to separate the fl ow of visitors 

between the various functions of the building. The combination of shops, retail outlets, 

business areas and studio apartments is intended to create a lively interaction between 

a variety of functions and return the building to full use after many years of abandonment 

and neglect.

 AKTC’s efforts in Zanzibar did not end with the completion of the Old Dispensary. In 

response to the renewed interest in the historic area and improved prospects for tourism 

and private investment in Zanzibar, the need became apparent for an integrated plan for 

the conservation and development of the Stone Town. In 1992 the Trust assisted the 

Stone Town Conservation and Development Authority (STCDA) in launching an in-depth 

survey of the Stone Town and preparing a comprehensive conservation town plan, 

which not only identifi es the heritage to be conserved, but also sets standards for 

appropriate new development, both at the level of individual plots and at the level of the 

overall townscape.

The restored inner courtyard, with its 

bridge linking the upper fl oor, seen from 

the balcony.
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Project Scope / Objectives

The rehabilitation of Forodhani Park was part of a 
wider programme for comprehensive seafront 
rehabilitation in Stone Town. The rehabilitation of 
the Park was intended to be a logical extension of 
the work already completed along the seafront. The 
aim of the rehabilitation project was to upgrade social 
and recreational amenities in this historic park setting 
while providing for economic activity that will con-
tribute to the sustainability of the Park. Considering 
its value for the local community, its attraction for 
visitors to the island, and the interaction of the Park 
with the landmark buildings facing the sea, the Park 
is expected to be a catalyst for broader social, cultural 
and economic development in the area.
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 1 Children’s Play Area

 2 Bandstand

 3 Rebuilt Seawall

 4 Food Vendors

 5 Fountain

 6 Sultan’s Landing

 7 Mizingani Seafront

 8 Palace Museum Garden

 9 House of Wonders

Forodhani Park and Seafront
ZANZ I BAR ,  TANZAN IA

The 1994 ‘Conservation Plan’ identifi ed a number of schemes for Zanzibar’s 

open spaces in order to ensure their protection, upgrading and rehabilitation. In 

particular, the work carried out by the Aga Khan Trust for Culture (AKTC) 

targeted three areas: Kelele Square, Forodhani Park and the Mizingani Seafront. 

Kelele Square was completed in 1997, following the adaptive reuse of the 

ex-Telecom Building into the Zanzibar Serena Inn, which defi nes part of the 

square. The much larger and ambitious rehabilitation of Forodhani Park, the 

most visible portion of Zanzibar’s seafront, was completed in 2008–09, while the 

rest of the seafront, along Mizingani Road, is currently being planned and its 

rehabilitation is scheduled to begin in 2011. Together, these open areas represent 

almost seventy-fi ve per cent of the public open spaces along Zanzibar’s sea-

front and are the most visible and frequented public areas in the Stone Town.

Forodhani Park

Forodhani Park and the Mizingani Seafront form a continuous public open 

space along the Indian Ocean, stretching from the Orphanage House, at the 

southern end of the seafront, to the port at the opposite end. The area has the 

highest concentration of monuments and signifi cant historic buildings in the 

Stone Town.

 Prior to its rehabilitation, Forodhani Park was in very poor condition. It had, 

however, kept its original organization and layout from the time of its creation on 

the occasion of King George V’s Silver Jubilee in 1935. The design for the rehabili-

tation of the gardens was aimed at reconciling current uses and needs with the 

historic signifi cance and traditions of the garden. To that end, its original elem-

ents were preserved and restored and some new features added. The aim was 

to create a contemporary urban space, while enhancing the original features and 

historic character of the place. Accordingly, the Park’s layout includes new paths 

lined with benches, linking together the original elements of the garden with a 

new organization and structure. Today, as in the past, Forodhani Park functions 

both as an active meeting place and passive promenade. At the same time, it 

maintains and defi nes separate areas intended for pedestrian movement, food 

vending, sports, contemplation and repose. The layout of the Park and proportions 
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The Park and Seafront, together with 

Kelele Square, represent almost 

75% of the public open spaces along 

Zanzibar’s seafront.

Opposite page:

The original informal food bazaar at the 

northernmost end of the Park was polluted 

and unhygienic.

 10 Old Fort

 11 Orphanage House

  (future Maritime Museum)

25 m
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of lawn, paving and planting were derived from the main cross-axes defi ned by the 

fountain, bandstand and pier, all pertaining to the original confi guration of the garden. 

These simple geometries were reinforced by structured plantings of palms and umbrella 

shade trees. Detailing was designed in a robust but understated manner, with a formal 

vocabulary and materials typical of the Stone Town. The paving has an exposed coral 

aggregate fi nish, a reminder of weathered surfaces found elsewhere in the historic area, 

while the park lighting is derived from the original cast-iron lamps manufactured in 

Glasgow. The baraza seating, modelled after traditional examples, accommodates the 

need for social interaction and provides the opportunity to simply enjoy the gardens in 

comfort. The remaining ship cannons scattered about the site were carefully restored 

and repositioned as a six-gun shore battery.

 A survey and restoration programme was carried out for the historically signifi cant 

buildings, such as the Bandstand, the Fountain, the Arch, and one of the kiosks. The 

other buildings were demolished due to their dangerous structural conditions or as a 

result of the signifi cant regrading of the site, and subsequently rebuilt in keeping with their 

original footprint and style. A new pedestrian bridge linking the Park to the Orphanage 

House was added to the scope of works to replace the original bridge that was structur-

ally unstable.

 Horticulture was a very signifi cant aspect of the park design, and Forodhani Park has 

the good fortune of having maintained several very large original trees. The trees form an 

almost continuous green canopy across the Park and make a large shaded area in the 

central zone around the bandstand. When construction began, the old trees were in very 

poor health due to neglect and mistreatment. One of the fi rst measures was to rescue 

the historic trees: they were monitored by a horticultural specialist, and actions taken to 

bring them back to good health. Old compacted soils and accumulated waste were 

removed from around the trunks and roots and replaced with new soil and nutrients, 

followed by a programme of irrigation and pruning. All the trees were saved, and a 

healthy green canopy has now developed. New planting was also used extensively 

throughout the Park, with over 130 new trees. The new specimens were selected to restore 

the green structure, colour and ambience of a classic public garden, as well as refl ect 

the botanical character of the island.

 In addition to the paths, lawns and trees, some modifi cations were made to optimize 

and redefi ne spaces for contemporary use, such as a secure playground and a multi-

purpose park plaza available to food vendors. The southern area of the Park, opposite 

the Orphanage building, serves today as an intensive play area. It has been designed to 

withstand constant use, with lighting installed to extend its use after dark. The informal 

food bazaar, which is one of the most popular attractions in the Stone Town, occupies the 

Phasing  2002 Y 2009

Concept design, public 
meetings, approvals, detailed 
design, construction docu-
ments and specifi cations

Construction phase; 
training activities 
(horticulture, maintenance 
and management)

Design studies, planning 
studies and analysis

20092002 2004

Tender, award tender

2007

A comparison of the Park before 

and after intervention.

Opposite page:

In the newly rehabilitated Forodhani Park, 

its original elements, such as the bandstand, 

the fountain and the pier, have been retained 

and new paths lined with benches have been 

added to link these elements together. Baraza 

seating, following traditional examples, was 

also installed.
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Background

BRIEF HISTORY OF PROJECT SITE

In the 1800s the park site was occupied by warehouses 
and bombarded by the British in 1896 in reaction to 
the political takeover by Seyyed Khalid. In 1935 the site 
was transformed into the Jubilee Gardens to com-
memorate the occasion of King George V’s silver jubilee. 
The large trees now seen in the park date from this 
period; in 1936 the bandstand and the concrete shade 
structures were added. The site deteriorated through-
out the 1980s and 1990s, in dire need of maintenance, 
controls and upgrading. It was recognized and identi-
fi ed in the 1994 ‘Conservation Plan’ as a signifi cant public 
open space to be improved. In 2004 AKTC committed 
both technical and fi nancial assistance for the restoration 
of Forodhani Gardens with the support and collaboration 
of the Revolutionary Government of Zanzibar. In July 
2009 His Highness Prince Karim Aga Khan and His 
Excellency President Karume of Zanzibar inaugurated 
Forodhani Park.

Challenges

PROJECT RISKS

Studies were carried out during the early 2000s in 
order to minimize risks to the Park in light of the planned 
upgrading and rehabilitation. The main risks were not 
properly addressing the needs of the public and inter-
vening in ways that were insensitive incompatible with 
the historic context. The 1994 ‘Conservation Plan’ 
formed the basis of the various subsequent design 
and social studies, and informed the meetings and 
consultations with local authorities and citizens. 

SITE CONDITIONS

Prior to works commencing, the Park was in very poor 
condition from overuse, lack of controls and limited 
maintenance over many years. The historic trees were 
suffering due to the compaction of the soil around the 
roots, and lack of care, nutrients and irrigation. The 
seawall was much deteriorated, allowing water to 
erode the park creating dangerous sinkholes. 

ENVIRONMENTAL CONCERNS

Environmental concerns for Forodhani Park include 
proper solid waste management, improving the health 
of the tree specimens, and increasing the coverage of 
areas with shade trees. Another important environmental 
concern in Forodhani Park is erosion from the sea. The 
existing seawall system is required to protect the city 
land from the sea and the effects of erosion. The poor 
condition of the old seawall, due to erosion and voids in 
the masonry, has allowed for sinkholes to be created in 
most areas along the Stone Town seafront. 

INFRASTRUCTURE

The Park lacked functioning infrastructure prior to the 
rehabilitation.  

BUILDING CONDITIONS

There are only four small buildings in the Park bound-
ary: a washroom block and three kiosks. The kiosks, 
containing traces of the original reinforced-concrete 
gazebos from the 1930s, were in dangerous structural 
condition due to decades of exposure to water and 
salt. The washroom block was a concrete block struc-
ture in very poor condition. A fi fth structure, the band-
stand, was in good condition when the project began. 

Signifi cant Issues and Impact

DATA COLLECTION/SURVEYS

A topographic survey of the seafront zone from Africa 
House to the Old Dispensary was undertaken during 
2004, which provided comprehensive physical data of 
site grades and contours for roads, open spaces and 
beaches; spot elevations inside building entrances; 
positions and alignments of roadbeds, sidewalks and 
curbs; location of public utilities and infrastructure; lo-
cation and size of all trees; defi ned footprints of build-
ings, with details such as entrance locations, stairs and 
barazas. Subsequently, individual buildings within the 
Park were documented for restoration and rehabilitation 
proposals, and a detailed stone by stone survey of 
the cut limestone seawall in Forodhani was performed 
in 2003. 

MASTER PLANNING PROCESS

Forodhani Park is located in one of the four Action 
Areas identifi ed and defi ned in the ‘Conservation Plan’ 
of 1994. The design studies for Fordhani Park have 
adhered to and affi rmed the planning guidelines legis-
lated in the ‘Conservation Plan’. Furthermore, the formal 
public review process has provided a forum for the 
exchange of ideas so that the fi nal approved design 
was able to integrate any concerns that were raised, all 
the while maintaining conformity to the original approved 
master planning principles.

PLANNING ISSUES 

The planning strategy for the Park layout sought to 
maintain and strengthen the site’s historic character 
while incorporating the contemporary needs and uses 
of the community. The Park’s historic elements and 
general organization provided the main nodes around 
which the new plan evolved. A three part ‘zoning’ strat-
egy was developed in the project shown in the ‘Con-
servation Plan’ of 1994, which clearly delineated areas 
for specifi c uses within the Park bounds. However, the 
overall geometric structure and organization of the 
Park was enhanced through the organization of path-
ways, plantings and seating areas. The main zones are 
a secure play area to the south; a central passive leis -
ure area with lawns and benches organized around 
the bandstand; and a multi-purpose paved plaza organ-
ized around the historic fountain. A densely planted 
garden along the street and pavement provides a buf-
fer from traffi c, while the broad promenade along the 
Seafront provides seating, open views and swimming 
access to the Indian Ocean.

HISTORIC BUILDINGS/MONUMENTS CONSERVED

Several signifi cant historic elements and social trad-
itions related to the Park were identifi ed, affi rmed and 
preserved during the rehabilitation process. The old 
seawall bounding the park edge was fully restored 
(south-west portion), rebuilt (north-west portion) and 
maintains its original alignment throughout. Original 
architectural elements such as the bandstand, the 
fountain, and the arch at the landing were all restored, 
while the historic trees were saved and brought back 
to health. Perhaps the most signifi cant social tradition 
identifi ed and preserved was the evening food market 
in Forodhani, where local vendors sell grilled fi sh, 
sugar-cane juice and roasted cassava among other 
things. The Forodhani food market has evolved over 
several decades to become one of the most identifi -
able aspects of Forodhani Park for both Zanzibaris 
and visitors.

COMMUNIT Y INVOLVEMENT/PROGRAMME

Preparation for the design of Forodhani Park involved 
public hearings intended to increase awareness and 
raise comments and insights about the signifi cance of 
the seafront area.

VOCATIONAL TRAINING/CAPACIT Y BUILDING

AKTC has undertaken training and support activities 
for park maintenance, park operations and park man-
agement, and for horticulture and gardening. Further-
more, training in food preparation and hygiene for the 
vendors was also instituted. All of the activities were 
done in collaboration and conjunction with staff, work-
ers and professions from the Municipality and the 
STCDA. 

CONTRACTING METHODS

Public tender.

RELEVANT CODES/STANDARDS ADOPTED 

The Stone Town ‘Conservation Plan’ provided the main 
legislative framework for the project’s terms of refer-
ence. Furthermore, the UNESCO charter informed all 
technical and theoretical project parameters so as to 
guarantee compliance with international guidelines for 
restoration.

LESSONS LEARNED 

In the context of HCP, the ‘Forodhani Park Rehabilitation 
Project’ continues the mandate of providing enhanced 
open public spaces for the use of the community, a pro-
gramme of governance and maintenance through a 
comprehensive management plan and the continuity 
of support achieved though agreements for fi nancial 
and institutional sustainability. Forodhani Park’s suc-
cess demonstrates that a programme of aesthetic and 
functional improvements can resonate deeply in a 
community when the social traditions associated with 
a particular place are fully integrated into the design.

Partners

PUBLIC PARTNERS

Ministry of Water, Construction, Energy, Land and Envir-
onment, Stone Town, Stone Town Conservation and 
Development Authority, Zanzibar Municipal Council, 
Ministry of Information, Culture, Tourism and Sport.

Donors

The World Bank.

Authoritative Framework

Seafront Trust Deed under development.

northernmost part of the Park. It has been repaved to withstand heavy pedestrian traffi c 

and properly lit to extend the use of the area into the night, which is the busiest time for 

vendors. These various improvements are also flexible enough to accommodate 

add itional uses in the future.

 The Park infrastructure is entirely new and includes a much needed irrigation system, 

a new electrical network and new street and park lighting. Storm-water drainage is 

nat ural due to the slope of the site, with the water fl owing over the paving directly into the 

ocean. The seawall is an integral part of the Park: its condition was very poor as a result 

of erosion, loss of material, subsistence and collapse of the park grounds. Today, it has 

been extensively restored, as well as rebuilt to stabilize and reinforce the Park’s edge 

along the sea. The historic portion is made of sandstone material, while the rebuilt por-

tion is made of hand-textured and custom-coloured cement blocks to replace the 

unstable coral rag wall. Initially, it was intended to use stone from the same source as the 

original construction. To this end, an environmental study was commissioned. Its results 

confi rmed the compatibility of the coral stone with the original fabric of the wall, but indi-

cated that exploitation of the quarry was inappropriate from an environmental standpoint. 

A mix of concrete or ‘cast stone’ was therefore formulated to resemble the original sand-

stone as closely as possible in both colour and texture. Each block was cut by hand to 

its fi nal dimension, employing traditional masonry methodology and tools. This solution 

was specifi cally designed to match the appearance of the original seawall and refl ect the 

status of the Stone Town as a UNESCO World Heritage Site.

 The Forodhani project includes a programme to assist the local authorities in managing 

the Park and identifying opportunities for future fi nancial sustainability. The management 

staff is supported by AKTC with training in specifi c areas of expertise. This support is 

considered essential to maintain the Park in the long term as a well-functioning public 

amenity for the residents and visitors of the Stone Town.

The Mizingani Seafront

The Mizingani Seafront project, which is due to start in 2011, will extend the public space 

of Forodhani Park, creating a linear promenade almost 360 metres in length. The project 

is part of the ‘Zanzibar Urban Services Project’ (ZUSP) fi nanced by the World Bank and 

comprises the entire width of the Mizingani Road from the seafront to the foot of the 

buildings located along the road, including the seawall, pavement and carriageways. It 

includes the construction of a new seawall extended approximately fi ve metres further 

out beyond its existing boundaries, with the necessary backfi ll and foundation work; and 

the refurbishment of the underground infrastructure including water, sewer, storm sewer 

and electrical and telecommunication lines. These will be located below the roadbed of 

Mizingani Road. In addition, the project foresees the resurfacing of the road and intro-

duction of traffi c calming measures. The road will be of suffi cient width to accommodate 

two-way travel, parallel parking and a small pavement along the base of the buildings. 

Finally, a three-metre-wide pedestrian promenade is to be established, including planting, 

street lighting and street furniture along the seaside. Some densely planted areas will be 

included to create shaded areas for gathering along the promenade. The materials and 

details will be the same as those employed in Forodhani Park.

Comparative views of the Seafront 

as it is today and after the proposed 

AKTC intervention, which includes 

the construction of a new seawall 

extending approximately fi ve metres 

beyond its existing boundaries.
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