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EXECUTIVE SUMMARY

Context: As the economic and governance hub of Bhutan, Thimphu Throm has grown

N} LIARf@ YR Aa Kz2ad G2 Fo2dzi I FAFGK 2F (GKS
expansion, numerous social and environmental issues are already evident. The
implementationof the Thimphu Structure Plan (TSP) 2027 amidst competing policies,

plans and programmes (PPPs) has presented challenges including some deviations from its
original intent. A Strategic Environmental Assessment (SEA) for the TSP is therefore timely,
asit will support the possible review, update or revision of the structure plan to make it

more relevant to the changing context. The building of local capacities and experiences
through this process is further expected to support integration of SEAs widex array of

PPPs in the country.

Approach: The SEA was conducted by a mséctoral Core Team led by the Ministry of

Works and Human Settlement (MoWHS), following internationally established principles

and requirements adapted to suit the Bhutanesentext. It focuses on the 26 Knarea

under the jurisdiction of Thimphu Thromde and covered by the TSP, while also considering
0KS aAYyTFEdzSyOS IINBIFa¢ 2N 0KS 1 NBS KAYGSNI I
on a scoping exercise initiated 016, it takes into account recent developments, trends

and future challenges pertaining to Thimphu Thromde, as well as the TSPs alignment with
relevant international agreements and national PPRsutilises data available with the

relevant agencies as wels past studies and documents.

The prioritisation of issues considered for the assessment was based wuskenability
perspective and validated during public consultation meetingsnalysis and
recommendations are based on two population scenariath \& time horizon of 2027: a
population of 160,000 as per the TSP projections, and a population of 200,000 as per the
2005 Population and Housing Census of Bhutan (PHCB) projections.

Findings and recommendationsSubstantial changes have occurredland-use identified

in the TSP,given increasing pressure from developmental activities well as an-
compliance and weak implementation of rules and regulatidtesghbourhood nodegNN)
intended to serve as the service and commial centre for urban Wageg to help
decongest the urban core while benefitting local residenisve largely not materialised.
Development of nappropriate infrastructuresalong steep slopes have resulted in slope
failure and landslides, further leading tbsruption of water gpply, 0ad blockages, and
power disruption.It will therefore be necessary tceview and reassign the landse or
precinct classificatioas appropriate; implement the NNs as intended; physically inspect the
ground realities and disallow deviations from intended use; among other measures.

Meanwhile key issues related twater include irregular supply; inadequate and unequal
distribution; ilegal tapping and diversion; high presenceestherichia coli (E. cadij cettain

sections of the Wang Chhuand loss of huge volumes of water due to wastage,
unsustainable consumption, and an old distribution network system. While some deficits in
water supply is expected along the way, the ongoing construction of Water Treatment
tflyda 62¢to yR SELISOGSR O02YYA&a&aAzyAy3a 27
scheme in several phases is expected meet total water demand in Scenario 1, as well as in



Scenaio 2. Neverthelessa need exits for proper management, including sustainable water
consumption and conservation practices at all levels, to avoid depletion of natural water
resources.

The completion of additionakeweragenetwork constructions in th&hromdeis expected

to increasethe proportion of households connected to the Sewage Treatment Plant (STP).
Projections indicate, however, that the STPs will not be adequate to cater to treased
population in Scenario 1, requiring the augmentation ofsemg capacities. A loAgrm
sewerage master planadvocacyand awarenessaising on the proper utilisation of
sewerage infrastruetre, and exploration/promotion of innovative sewerage treatment
technology are additional requirementsThe projection of a much larger deficit in STP
capacity in Scenario 2 calls for the construction of addititnegtment plants

The increasing concretisation of Thimphu Throm has caused diversions to its natural
watercourse,and the storm water drainage infrastructure today remains inadequate in
terms of planning, quality and functionalit§auidelines are needed to guide and monitor the
guality of constructions, andatural watercourses should not be disturbed bosteadbe
protected and restored Advacacy for behavioural change is required to address poor civic
sense and to increase awareness of the consequences of dumping wastes, while innovative
forms of treatment technology need to be utilisedtteat the storm water at the end of the
drainage sysm prior to being drained into the Wang Chhu.

Poor management asolid wasteis mostly attributed to insufficient infrastructure, facilities

and servicesCurrent efforts to extend existing capacity will not be adequitecater to
increased wast@enerationprojectedin Scenario 1lt will be necessary to implement the
fundamentals of sustainable waste management such as #is 3Reduce, Reuse and
Recycle), segregation at source, composting, among others. Raising awareness on civic
responsibilityand the promotion of sustainable consumption habits will need to accompany
the development of an adequate SWM system. Moreover, the increased waste generation
projected in Scenario 2 will requidditional infrastructure and servicascluding anew
sanitary landfillandtransfer stations.

The disproportionate growth in private car ownership to public transport services has
already led to traffic congestion and excessive amount oftoeet parking, while also
worsening air quality. Bus services Thimphu are still largely inadequateExtreme
congestion on the main streets of Thimphu during peak hours is forese&teanario 1
possibly causing sections of the network to become more overloaded and congksieitl.

be critical to improve the existing biservices, promote nomotorised transport such as
pedestranisation and cycling, and streamline some institutional arrangemémsseverity

of congestion and traffic issues projected tobe worse in Scenario 2, warrantingplicy
interventionsand major investmentsto promote ecefriendly and efficient publicransport

and mobility system

While deviation from the TSP in terms of increasing population density in the urban villages
has meant thathe city now accommodatemore than what was initially proposed, the area
identified for housingin the TSP is enouglb accommodate increased population in both
Scenario 1 and Scenar?. However, rare attention needs to begiven to addressing the



issues of housing affordability and accessibility, home ownership, earthquake and fire
resilience, and integration of social spaces within housing provisions in accordance with the
C{t Q& LINAYOALAX S 2F O2YYdzyArie O2yQPADAltAGRD

AsThimphu Throm is vulnerable to ehduakes, flash floods arfdes, it is critical that each
area be prepared for potentialisasterby ensuringhe functionality of key lifelineervices.
The clear identification of appropriate evacuation centres, and rescue and operational
NBazdzZNOSas | & LINE Laridus RontigencyiphaBsiust s BeYchrBed &
through. A need also exists to study and maintauffers along streams and rivers to reduce
vulnerability during flash floods, as well as to ensure proper -las&l to reduce
vulnerabilities to other hazards.

In all, the dfective implementation of the TSP is constrained by a lack of geagrnance
guidelines, weak human resource capacities, as well as weak ownership of the TSP among
stakeholders. Pressures from sections of the population to reviseSkepfesent additional
challenges especially for Thimphu Thromde as the largest and most visible urban
governance actorTherefore, an overarching legislation and policy for urban governance is
required, and all stakeholders need to assume greater ownershthe TSP to strengthen
collaboration and expand partnerships for development while also mainstreaming
Ay Of dza A @Sy S & shdmare rsBurcésicapReltiagsd Qed to be strengthened, in
addition to instituting measures tofacilitate revenue gener&n and attain fiscal
sustainability

Alternatives and way forward Alternatives relating to landise, housing, water, sewerage,
municipal solid waste, disaster, transport and mobility, and governance are provided, with
Alternative _1based on a projected population of 160,000, afliernative 2based on a
projected population of 200,000 by the year 2027. The approaches and capacities required
to meet the needs of a growing population are similar for both scenatasigh Alternative

2 requires a greater degree of actiomfhe SWOT analysiéStrength, Weakness,
Opportunities and Threatand TOWSs tool (Threat, Opportunitied/eaknessand Strength

that were utilised in this studyrovide additional referenceto facilitatedecisionmakersin

their selection of the alternatives.

Moving forward, the participatory process that has been central to the SEA process will
continue, so as to ensuwide dissemination of outcomes as well as support for the ensuing
recommendations.An implementation plan to take the outcomes forward will also be
deliberated and finalised.



1 INTRODUCTIOAND CONTEXT

The conduct of this Strategic Environmental Assessment (SEA) for a Structure Plan is the first

of its kind in Bhutan. Basedn the guidelines prepared by the National Environment

Commission Secretariat (NECS) to support the uptake of SEAs in Bhutan and to demonstrate

their benefits, the Thimphu Structure Plan was identified for the assessment.

Despitethe limited room for expansion, Thimphu, as the capital city, has been facing rapid
population growth, and numerous social and environmentalksuesare already evident.
Meanwhile, implementation of the Thimphu Structure Plan over the last 13 to 14 years has
been a challengingxperience given the rapid pace of development and some deviations
from its intentamidstcompeting policies, plans arqpfogrammesUndertakingthis strategic
assessmentis therefore timely as suchrends, though inevitable, must be mitigated with
alterndive options that are environm#ally and socially sustainable, and decisinakers

must be accordingly appraised.

The analysis and recommendations presented in this SEA, are based on two population
scenarios with a time horizon of 2027: a populatiorl60,000 as per the TSP projections,
and a population of 200,000 as per the 2005 Population and Housing Census of Bhutan
(PHCB) projections. Based on the issues idenjiftedi an assessment of the existing
infrastructure, services and facilities againstethprojected population scenarios,
alternativesare providedrelating to landuse, housing, water, sewerage, municipal solid
waste, disaster, transport and mobility, and governan&e such, this SEA is intended to
critically inform and facilitate proper iptementation of the TSP, including its possible
review and revisiofn the future to make it more relevant to the unfolding sceioar

1.1 Background

In accordance with the principles of Gross National Happiness (&tNéiconservation of

the natural environment and the concept of balancadd sustainable developmentave

been central theme in . K dzii lapp@ach to development Such an orientation is
advocated bykey policy documents such 8hutan 2020: A Vision for Pead’rosperity and
Happinessandthe National Environment StrategiNE$ of 1998 The Constitution of the
Kingdom of Bhutan, no less, requires that YA Y A YdzY 2F cn LISNODSy
remain under forest cover for all tinfét statesthat it is:

Xa fundamental duty of every citizen to contribute to protection of the natural
environment, conservation of the rich biodiversity of Bhutan and prevention of all
forms of economic degradation.

'Dbl A& . KdzZilyQa 3dZARAY3I RSOSE2LIVSYyld LIKAf23a2LIKesS
enshrined in the Constitution of the Kingdom of Bhutan. It advocates for developitmat is holistic,
sustainable and inclusive to enable the pursuit of happiness.

% About 70 percent of its land area is covered by natural forests with close to 50 percent of the country
designated as national parks, nature reserves and biologmaldors. The country sequesters more than
twice the amount of carbon it emits.

27
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Bhutan also committed to remaining a net carbon sink in pepetuity during the 15"
Conference of Parties (CoP) to the United Nations Framework on Climate Gha2@@9
and has since reiterated its commitment in i&ationally Determined Contribution (NDC) to
tackling climate changaVell recognied for itsleadership in sustainable development and
environmental stewardshipits progresson Goal 13: Climate Actioof the Sustainable
Development GoaléSDGsXkiparticulaly noteworthy.

However,. Kdzi I y Q& FNJ 3AES Y2dzyldl Ay SOz2aeaidsSyYy Aa
Climate change has manifested in the form of rising temperatures and erratic rainfalls,
increasing the risk of a host of natural calamities such as glaciabldkarst floods (GLOF),

flash floods pest and diseaseutbreaks landslidesamong othersDevelopment in Bhutan

is therefore challengd by harsh gephysical conditions and weathénduced calamitiesAt

the same timethere isincreasing pressure othe natural environment and resources,

making it difficult tobalan@ conservation and economic developmentheloss of prime

agricultural land to urbanisation, increased health problems, water scarcity, waste
management and climate changeare some of themajor environmental and social issues

gaining intensity

Urbangation in Bhutanhas been occurring rapidlfrom five percent as recently as 1995 to
31 percent a decade later. The urbanisation pattern has been highly skimeads the
Western region, and Thimphas the economic and governance hilnbsts almost a fifth of

the total populationof the countrytoday.® While its populationis expected to double by
2030, the room for expansionn the city is limited Already numerous issuesrelated to
urban poverty, inadequate public infrastructure and services, housing provisions,
environmental deterioration, congestion, pollution, waste, crime, unemploymantong
others, have arisen angosea growing challenge.

The Thimphu Structure Plan (TSP) 242027 was preparedn 20012002 and approved by

the Royal Government of Bhutan (RGoB) in 2D04RdzZNA Yy 3 KA OK (GAYS GKS
stood at 43,479As a 25year plan to be implemented by Thimphu Thromde, the structure

plan document was accepted as an official plan in 2@83ed oma populationprojection of

162,327 by the year2027= (i K S maih {thru§t & on formulating area development
strategieswith land use planninghat stresse integration ofthe natural environmentand

rich cultural heritagelt identifieskey issuesand providedongterm implementation plas

with funding needsas well asletailed proposals for actiopertaining toinfrastructures and

services.

During 20@¢2006, aghe first stage of implementinghe TSP, ten detailed Local Area Plans
(LAPs) for the extended areas of Thimphorom were preparedusing theland pooling
method. TheLAPswere intended to detail out the steps to be taken at the local I6eel
implemeniation, under the guidance of theDevelopment Control Regulation®CR)of
Thimphu Thromde While its implementation is a continuous process, there are other
policies and programmethat are alsobeing implementedand/or being proposedhat do
not conform withthe TSP.

% Ministry of Works and Human Settleme®hutan National Urbanization StrateggGOB, 2008.



Against this backdrgpthe Mainstreaming Reference Group (MRG) recommentiet a
Strategic Environmeal Assessment (SEA) benduced for the TSP.

1.2 Rationaleand purpose of the SEA for the TSP

In accordance withthe Environmental Assessment Aof 2000f, the Regulations for
Strategic Environmental Assessment wimroduced in 2002. Article 5 ofthe SEA
Regulations state

Any agency that formulates, renews, modifies or implements any policy, plan or
programme including Fiverear developmental plans which may have a significant
effect on the environment, shall perform a Strategic Environmental Assesament
accordance with this regulatiomefore the proposal is adopted or submitted to the
Royal Government of Bhutan

SEAs are vital to guide and support the development of, and deaisaking related to,
policies, plans, programmes (PPPs) and similar strategic instruments, by identifying and
assessing critical environmental and social issues associated with suchUR&taken at
decisionmaking levelsabove the project levelt has been defined by the OECD DAC (2006)
as

Xanalytical and participatory approaches to strategic decisiaking that aim to
integrate environmental considerations into policies, plans programmes and
evaluate the inter linkages with economic and social considerations

Asan agent of change and a developmargtalyst, the Thimphu Structure Pldmas the
potential to create significant positive, negative and cumulative impatéth its
implementation already underwayt is therefore crucial toreview the overarching PPPs
that have a bearing on development in the TSd to assess their impacts on the
environment and social fabric and conditions, so thhey can be mitigated andfo
optimised with the effective implementation of identified actions.

¢CKS {9! g2dz R {KS NpIspidBview, dpditddr Ndision ik @derdto{ t Q &
make it more relevant to the current scenaridn additional benefit of undertaking this

SEA ighe building of local capacities and experience, which is expected to lead to and
facilitate theintegration of SEAs into a wider array of PPPs in the country.

As such, th&EA fothe TSkhas thefollowing objectives

1 To &sessPPPsrelevant to the Thimphu Structure Plan and to identify critical
environmental and social issuse as toprovide appropriate recommendations and
mitigation action plasrelating to Thimphyand

*This Act establishes procedures for the assessment of the potential effecttratégic plans, policies,
programmes and projects on the environment, and for the determination of policies and measures to reduce
potential adverse effects and promote environmental benefits.



I To guide and support the development of and decisioaking related to PPPs,
which will enable sustainable development in keeping with the principl€aNi

1.3 Geographic focus

-
Dodena

Begana

H.ongtsho

Map 1: Thimphu Thromde and influence areas

The SEA focuses on an area ok@8 falling within the Thimphu Thromde boundary under

the TSPDechencholing in the north and Serbithang in thewth mark the administrative
extremities of the ThromdeHowever, Thimphu Throm is not isolated but interacts with a
large hinterland within Wich strategic iages arise that affect the Thronand vice versa.

This hinterland includes the areas ldhbisa, Begana, Dodena, Namseling, Khasadrapchu,
Jemina, Hongtsho and Lobesa under Thimphu Dzongkhag, as well as other influence areas in
the neighbouing dzongkhagof Paro, Punakha and Wangduephodrang.

Thus, while this SEA focuses on the &&PThimphu Thromthe wider network of influence
areas within which it is situated is also important to consider in the larger context of
development trendsin this respect, brief overviews of the threzongkhagsare provided

in Annexl.

1.4 Social, economic and environmentaltlook of Thimphu Throm

Thimphu became a town in 1961 and grew as the capital of Bhiltecentral government
administration as well aa number of corporate bodieare headquarteed here, andit is
the largest urban center in the countrBhutanese culturés well reflected within the Throm
with vibrancy of locatustomsand traditions;religion andmonastic practicestraditional
and malern musig dance,arts, literature; languages and dialectsyisine; etclt also hosts
the Jigme Dorji Wangchuck allonal Referral Hospital and a number of educational
institutions, includinga private college.



Assuch Thimphu Throm attractsranypeople from otherdzongkhagsvho wish to avail of
the various business, health, education and entertainment services,as well as for
employmentopportunitiesand to accompany familgnembers As the capital city, its also
one ofthe highest tourist densitgpots withdynamic commercial activitieourist groups
flying into nearby Paro International Airport visit Thimphu as a key destinationbefore

transiting to other parts of the country The existence o good network of roadsalso

providesthe dty with goodmarketaccess for agriculturgdroducts fromother dzongkhags
and onstruction materialssuch astimber is drawn from Paro and Haavhile sand and
stone are supplied from the Wangduephodrang valley.

However,even asThimphuThrom has better urban infrastructure facilities and services
compared to othertowns and cities in the countryit hasnot been able toadequately
upgrade the existing capacities at par with rapid growth. This has resulted in unplanned
development in peripheral areas, chronic shortageaffordable housing, lack of clean and
reliable drinking water, issues of solid waste management, traffic congestion and pollution,
and increasing issues of crime and safety.

In keeping with thel1™ Five YeaPlan(FYPR 6 2 S O (iSkligeianc® @nd Miclusive Green
SocieEconomic Developmedts ¢ K A Y LIKhds aitnéd MPd¥VRIGping an economically
vibrant, ecologically sustainable and energy efficient city, with the objective of making
ThimphuThrom | Cléan Green and Lek 6 f S. Towaids this endthe Thromde was
allocated capital grants of Nu. 2.Billion in the 11" FYP.

Further, the upcoming 1% FYPfocuses on inclusive development Igjving priority to

G [ eabdlity, safety and sustainability € dzY 'y &aSG Gt SYSyda AYLINRJSR:
OFNAy3a a20a8iGe SyKIyOSR¢ la Gog2 27 UmB wmc vyl
LG +Ffaz2 AyOfdzRSa a@dzZ ySNIofS INRdzLIAE | Y2y3a 2
agencies and local govermmts, ensuring that new infrastructure, including area plans,
incorporates these concerns.

1.5 Summary of Thimphu Structure Plan 2BQ027

As mentioned, Thimphu Thromde is also guided by its existing structural vakinits
emphasis orsociaultural vibrancy and environmental protection. Key features of the TSP
are presented in theébox below, followed by the status of implementation of local area
plans inTable land astocktaking of TSP activities between 2002 to 2@Tl/able 2

® Gross National Happiness Commissi@nidelines foPreparation of the 1% Five Year PlarRGOB. 2017.

® A Structure Plan is a local level spatial plan with regulatory effect covering a Throm, village, commercial
service centre or other settlement area. It states the specific objective to be pursued insthef land by
establishing zones and precincts and, within these, permitted and prohibited activities including the intensity
of development is defined.



ThimphuThromdehas grown very rapidly since its establishment as the capital of the nation in 1955. Th
urban plan was prepared in 1964ut remained unimplemented. Another urban development plan w
prepared in 198p6whichguided the development ofhimphu throughthe 1990s.A strategic plan prepareéh
1998influenced the expasion of the then 8 sq. km. of municipal boundary for wider coverage. In the s
year the Council of Ministers issued directives to further guide urban development with the objective to
¢CKAYLKdz I WRNBIY OAGEQ 27
people friendly.

The preparation of the new development plan for Thimphu, covering an area of 26 sg. km. began in 20
25-year plan was given the highest priority and involved consultation with all stakehoktErsal approval of
the Structure Plan (TSP) (26B@27) was received from the Council of Ministers in 2003. It comprise
We¢ KSYiBeOIMNA Yy OALX S&aQ 2F LYGSttAPETNI [BBRGARYS |y

Main themes Nation buildingand civil society; City ofour dreams; Tashichho Dzong; Conviviadihd human
Scale; Publigolicy and urban form; Bhutanesedream; Parable ofarchery; Urban growth; Domain @
automobiles; Reclaiming thpublic domain; City core; Gateway to the Capital; Urlzanridor; Urbanvillages;
Open space systermand the Wang ChhuFootpath system; Forest boundaand city landscape; Periphera
zone control; Knowledge city; Social services; Utilities network; Shelter systems; and the National
Region.
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Capital

Nine principles ofintelligent Urbanism Balance with nature; Balance with tradition, Conviviality; Efficiency;

Human scale; Opportunity matrix; Regioirdegration; Balancedthovement; and Institutional integrity.

Ten strategies Decentralsation of growth; Regionabation of growth; Densification; Transport oriente
growth; Resource utilization; Urban precincts; Public assets; Defining the urban core; Facilitating ag
shelter;; YR W[ S Al 06SHQ

The TSP addresses critical issues requiring acsjpells out the assumptiongonsiderations opportunities
and constraintsand provides evaluations and possible alternatives whichld the Structure Plan.

The proposals for action include the creation of Environmental Enhancement Zones, supportedcbsatiion
of a National Open Space System. The Natural Environmental Zones and the Open Space System wi
walkable footmth system that includes botstairways and footbridges.

The Structure Plan identifies heritage sites which require consematestoration, and improved acces
t NELI2alfa F2NJ tAylAy3d NBfAIA2dza LINBOAyOia 6A0K
YR GRNAGSa¢ (2 SyKIyOS LIS2L) SQ&4 SELISNASYOS aof
enhance the TashichHdzong, the Memorial Chorten, Prayer Wheels, and the Heritage Villages.

The most compelling structural aspect of the plan is the propds&ffic and circulationsystem whichlays
out the Urban Corridor, arterial roads and connector roads.

The Structure Plaemphasses mixed-use developmentaking into consideration Dharmathe essence of
Bhutanese life. Therecinctsfacilitate and promote various activities that make up Igdives. They alsq
LINE GARS F2NJ NBfAIA2dza FdzyOlAz2ya FyR 20KSNJ NB3
disruption by industrial activities or intensive retailing and wholesaling.

¢KS {dNHzOGdzZNB tf | yQa
affordable compact and walkable neighbchood.

K i1 WhicH card dcdeinmio8afe&futude esideds irf

It also sets asidepace for social services and amenitie® that future city dwellers will have easy access
basic healthcare and educationtcilities. It has provisions to facilitate the distribution ofrfadble water,
electricity and communication networks, plus a systematic plan for storm water drainage, sewage dr|
and solid waste disposal.
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Availabledata on land, geological formatiptandscape, land use and othevsre collected and analgsl, with
the plans formulatedn line with thedevelopment vision. The TSP idensfigban issuesand actions plans
that includethe presentation of detailed propossfor each of the urban secterlike transport, water supply
drainage and sewerage, solid waste management, housing and transport.

The TSP is specifically designed to cater to the needs of its future inhabitaditsdéts the municipality intq
15 urban villages (UV) instead of the 16 agproposed by doing away with Dechehholing Palace UV
According to settlement pattern, population concentration, environmentaeds and geographical feature
each Urban Village is composed of one or tvazal Area Plans (LAP).

Map 2: Urban Villages in Thimphu Throm
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o Legend
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Tablel: Status of LAP Implementatioas of 2017

Sl. Name of Local Area Plans Plan Implementation Status

No

1 Dechencholing LAP Completed

2 Langjophakha LAP Completed

3 Tabal AP Ongoing

4 Hejo-Samteling LAP Unimplemented

5 Jungshina LAP Unimplemented

6 Zilukha LAP Completed

7 Core Area Completed

8 Motithang (Upper) On-going

9 Motithang (Lower) On-going

10 Changzamtog LAP (middle) Ongoing

11 Lower Changzamtog LAP Ongoing

12 Upper Changzamtog LAP On-going

13 Chang Khorlo (JDWNRH & NPPF colol Onrgoing

14 Chang Gangay (swimming pool area & Ongoing
parts of Changangkha)

15 Chang Gumiji (parts of Changangkha & Ongoing
Bangladesh Embassy)




16 Changbangdu LAP Completed
17 Chang Jangsa (previous workshop are| Unplanned
18 Yangchenphu Ongoing

19 Lungtenphu LAP Completed
20 Babesa LAP Completed
21 Simtokha LAP Completed
22 Serbithang LAP Ongoing

Table2: Stock Taking of TSP Activities from 2002 to 201

Urban Villages

Area in Acres

Plan Status

Remarks

Babesa (includg
Serbithang)

588.30

(Includes
Serbithang)

Approved by City

Committee in 2005

Basic infrastructure implemented through AL
funding.

Area earmarked for Nation&tadiumwas
scrapped and in its stead an IT park has beg
developed.
Neighbarrhood Node has been scrapped an
land allocated to individuals since the initial
plan was prepeed without complete land
information.

Currently Thromde is developing a truck
parking on river buffers

The LAP does not provide outlet for natural
gullies indicated in TSP

Serbithang LAP not yet developed. However
formation cutting of roads are done
Pedestrianbridge not yet constructed

Santokha

815.44

Approved by City

Committee in 2007

Basic infrastructure implemented through AL
funding.
Pressure for high density development in E4|
areas

Bus Terminal (City Gateway) not yet
implemented due to land
acquisition/compensation issue

Warehouse precinct not yet developed

The existingsewerage Treatment PlaBTR
will be decommissioned but the future use o
land not yet decided

Lungtenphug

825.28

Approved by City

Committee in 2004

Basic infrastructure implemented through AL
funding.

Neighbairhood Node not yet developed due
to financing problem

Manyidentified non-conforming use still
existing alongvang Chhu

The private bridge constructed is not as per
the TSP

Pedestrian bridge at yet constructed
Community School constructed

Changbangdu

(includes

Is included in
Changjiji UV

Approved by City

Committee in 2007

Basic infrastructure implemented through AL
funding.




Changjiji and
Changzamtk)

Exhibition area not yet reatd and the area
has also reduced

Pedestrian bridge not yet constructed
Land use change and increase in density
APIC project and expressy realignment
underway

Army sawmill andhundu sawmill still
operating

Shortage of potable water supply
Community school constructed

Core Area

240.70

Approved by CCM
in 2003

Norzin Lam pedestrasation initiated but not
yetimplemented

3 multi-level parking under construction
BOD not yetelocated

108 steps notealised

Chubachhu circle deviation

Tarayana deviation

Existing mn-conforming use (ddw factory)

Hejo
Samtenling

504.60
(includes
Langjophakha)

Approved by City
Committee on
7/3/2008

LAP implementation ongoing.

BOC constructing recreational facilities
NN not developed

Diplomatic enclav@ending

Supreme Court constructiaeviation

Langjophakha

(included in
Hejo
Samtenling
uv)

Approved by the
City Committee in
2007

Basic infrastructure implemented throughe
WB funding

The plan went through a major change befor
implementation due to mismatch of land and
cadastral information

Ludrong Park developed with recreational
facilities

New bridge construction completed

Taba

559.10
(includes
Jongshina)

Approved by City
Committee in 2005
(LowerTaba)

Basic infrastructure under implementation
throughthe WB funding. However, upper
Taba is left out due to land pooling issue
NN is not a part athe WB funding
Community school constructed

Dechencholing
(Sluna)

515.10
(includes
Changtagang
and RBG)

Approved by the
City Committee in
2005

Basic infrastructure implemented throughe
WB funding

NN not yet developed.

Sewerage facility is also extended to RBG
colony

Community school not yet constructed

Jungshina

Included in
Taba UV

Planfinalised but
not approved

Basic infrastructure not yet implemented due
to funding problem

Bridge to connect Pamtsho and Taba
completed

Inter bus terminalnot constructed

Sock exchange building not yet constructed
Community school constructed




- Pressure in E4 area to allow high density
development

- Still grappling with land pooling issue with a
few landowners

- Proposed workshop area conundrum

Kawangjangsa | 170.40 No LAP - Basic infrastructure plan prepared and

(includes approved
Zilukha) - Implementation happening in an dtbc
manner

Lower

Motithang approved

251.40 No LAP - Basic infrastructure plan prepared and

- Implementation happening in an dtbc
manner

Upper

Motithang approved

241.90 No LAP - Basic infrastructure plan prepared and

- Implementation happening in an dtbc
manner

Zilukha

1.6 Area Action Plan - Basic infrastructure plan prepared, approveo
and implemented

Changangkha | 366.00 No LAP - Basic infrastructure plan prepared and

approved
- Implementation happening in an dtbc
manner

Other general observations and findings applicable to all the above listed areas are:

e N .

13.
14,
15.

16.
17.
18.

. General coordination issue (both external and internal)
. Thimphu Central Water Supply Scheuragler implementation.
. Solid waste, storm water, sewerage and water supply and its network systarfrastructure

Inaction in endowment areas

Ad-hoc development immediately outside Thromde boundaries

A major issue of quality, monitoring enforcement and maintenance of infrastructure
Incentives for Traditional village Incentives for protected zones approved by the Cabir
However,Trust Fundor Thimphu Thromde igot instituted.

Private schools and institutions coming up all over places without consideration for lang
traffic circulationand added pressure on existingrastructuresand services
Thromde Tshogde makes decisions that are technical in nature

Parking on the main roadtue to weak implementation and noncompliance to DCR.
Issue of existing nenonforming uses

Utility lines affecting or impairing the infrastructure services

technology services and funds and issues

Lack ohumanresourcecapacity (both in terms of quality and number)

Lack of financial and technical resources to implement all the components of TSP
The TSP is gopHowever, implementationinformation dissemination, assimilation and ownersk
are weak.

Govenance issug

Change in plan and decisions amdernalinterference affecting the implementation
Lack of a proper land and property market




Note: LAP = Local Area Plan; UV = Urban Village. Basic infrastructure includes roads, footpa#iyg, drain
sewerage, and water supply.

1.7 Relevance of national PPPs amdernational agreements to TSP

Numerous development policies and programmes are in place that affect the TSP, as well as
projects and initiatives both in the pipeline and being proposed. It is thus essential for
decisionmakers to be adequately informed when considering development proposals, and
to see how they might support or conflict with the TSP.

As suchthe integration of environmental cordgrations intovarious PPPss reviewed,
along with an exploration diow the SEAcan be used to design sustainable P#Rt would
be relevantto implementation of the TSP.

Details of this exercise are providedAnnex2, whichexamineghe commitments made by
Bhutan with regard to the management of natural resources and categories of Jland
meeting sociaheeds andbligation, or for municipal and land use planning purpo3ésse
commitments include international treaties and accordsfoeentions, national level
strategies and policiegndplans and programmes developed in the region.



2 APPROACH AND METHQIODGY

The methodology for tis SEAvas adopted through a dynamic and flexible process to suit
the local contextlIt focuses on key issues related to implementatiaf the TSHncluding
possible future impacton its wider ecosystemgiven thatthe variousdevelopmental
activities within theplan consumehuge amounts of financiahatural, technical and human
resources.

2.1 Scenario approach

A scenario approach was adopted to provide a Hergn outlook for developmental options

in the TSP, with realistic projections of potential pathways for planners, deceaionpolicy
makers based on population trends. The following larief outlines of the various scenario
options that were initially deliberated upon by the Core Team as an important aspect of
scenaricbuilding.

Scenario based on assessment of THiHs scenario would entail assessment of progress in
the implementationof TSP with a review of what was initially planned and what has
happened to date. This would include assessment of changes in the natural environment
(vegetation, biodiversity, habitat, water resources and system, open spaces, geography and
topography, etc); changes in LAP contents and boundary, land use, neightod nodes,

urban hubs, urban corridor, developed plots, density of population, etc.; and changes in
relevant legislations and policies. As this scenario would consider only assessment of
developmental changes, some of which are not in keeping with the TSP, it would be difficult
to set alternatives on the change of the TSP itself which is an approved plan and still under
implementation.

Population scenariosThe level of developmental infrastructure and services required is
determined to a large extent by the population. A rapidly growing population (as
experienced by Thimphu) has major social and environmental impact; hence, several
population scenarios werdiscussed.

1. Maintain the current population: A scenario whereby the current population is
maintainedwould be desirable if it were possible, as this would make it easier to
maintain the current state of the environment and to pursue sustainable
development It would however be practically difficult, requiritggh-level decision
and massive interventions go keep the €t LJ2 LJdzf | G A 2 yandFwaB Y Ay O
therefore not considered.

2. Decrease in populationA scenario whereby the current populatios decresed, if
it were possible, would constitute a loigrm strategy at the national level. While
such a scenario may translate into mingsd environmental degradation and
balanced national development, it is practically unlikely and was therefore not
consideed.

3. Increase in population:Considering the current pace of population growth and
economic development in Thimphu Throm, further population increase is inevitable.



A scenario that accounts for this trend would be the most realistic and would also
meanthat essential changes to the TSP may be required to address the consequent
social and environmental issues. Hence, a scenario that incorporates increasing
population over time was considered for this SEA.

2.2 Temporalframework

As mentioned, his SEA is condted fora scenario with increased populatipmithin which
two population scenarios are considered

i. A population 0f160,000within a time horizon of 2027 saper the TSP projections
and

ii. A population of 200,00@vithin a time horizon of 2024as per the2005 Population
and Housing Census of Bhut&HCBprojections.

The two scenarios are not to be seen as extreme standpoints, but rather as the range of
realistic options from a businessusual perspective to more ambitious changes to current
trends. While the TSPspans over a 2§ear duration from 2002 to 2027, the temporal
framework ofthis SEA spans over@-yearduration from2017 to 2027.

ThimphuThromQ &  LJ2 Latxfoldifight@the PHCB 200%vas 79,185.With an annual
growth rate of 5.2 perent applied to the PHCB figures, the projected population in 2027 is
close to 200,000.

In contrast,the TSP whichhad been prepared prior to the conduct thife PHCB used the
municipal censusof 2000 as the base forits projections As such, afive percent
compounced increment on the municipal census figure of 43,4%6jects apopulation of
162,327 for 2027Based on these figureshe TSRroposesstrategies such as densification
and new development on public land and vacant lamcbsorb the additional gpulation,
andindicaesthe total population that can be accommodated by each Urban Village.

Table 3below presents these population projections in further detail based on the PHCB
2005 and the TSP. For additional reference, it also includes a setjetfwos based on a
growth rate of 12.6 percent as suggested by tBleutan National Urbanization Strategy
2008(BNUS 2008).

Table3: Computation of Population Projections for Thimphu Thromde

Population Projection
Year TSPApproach PrOJect;‘(:)r;)sr:ascE]er PHC BNUS Approach
Growth rate 5% Growth Rate 5.2% Growth Rate 12.6%
5% 5.2% 12.6%
2000 43,479
2001 45,653
2002 47,936
2003 50,332




2004 52,849
2006 58,266 89,162
2007 61,179 100,397
2008 64,238 113,047
2009 67,450 127,291
2010 70,823 143,329
2011 74,364 85,468 161,389
2012 78,082 89,912 181,724
2013 81,986 94,588 204,621
2014 86,085 99,506 230,403
2015 90,390 104,681 259,434
2016 94,909 110,124 292,123
|27 e9ess|  usesif 328030
2018 104,637 121,875 370,375
2019 109,869 128,212 417,043
| 2020 uszes]  134879] 469590
2021 121,131 141,893 528,758
2022 127,187 149,271 595,382
2023 133,547 157,034 670,400
2024 140,224 165,199 754,870
2025 147,235 173,790 849,984
2026 154,597 182,827 957,082

2.3 Processnethodology

SEA good practices and principlegth adjustments to suit the local contextvere applied
for this assessmerdsoutlined below

Screening The SEA nmlti-sectoral Core Team comprising representatives frarhimphu
Thromde (TT), Ministry of Works and Human Settlement (MoWHS), Gross National
Happiness Commission (GNHC), National Environment Commission Secretariat (NECS),
National Land Commission Secretariat (NLCS), and the United Nations Development
Programme(UNDP)deliberated and decided upon the geographic scope of the SEA as
earlier described i.e. to focuson the 26 km area under the jurisdiction of Thimphu
Thromde and covered by the TSP, together with its large hinterland of valleys connecting
Thimphu toParo, Punakha and Wangduephodrafigne SEA Process was initially led by
NEGand later transferred tdMOWHS.



Scoping Thescopingphase for undertakinghe SEA was initiated the NEC$ 2016.This
resulted in a scoping repdrbased on the following processes and componentsich have
been further built upon over the course of conducting the SEA

- Review of relevant literature including international treaties and
accords/conventions; national level policies, regulations at@dtegies; plans for
Thimphu, Paro, Punakha and Wangduephodrang; amdirémental Impact
Assessments (ElAa)d specialist studies undertaken in the SEA area

- Alfeara 2F . KdzilyQa tFgasx LRt AQ@AweEaE NI 3dz

permit requirements insofar as they are relevant to the issues at hand

- Consulations with interested and affected partiegl&APs) including M&HS,
Thimphu Thromde NEC, relevant parastatal, concerned grouped technical
experts through workshopsfocus Group Discussions (FGDs)nterviews and
electronic communications;

- Taking into account more recent developmentsuch asthe release of new
regulations or new proposed PPPs or projeats]

- Securinghe opinions of experts

Technical analysisThe SEAIndertakesa systematic technical analysis of environmental,
planning and socikeconomicissuesin Thimphu Thromdeusing secondary data available
with different agencies as well as past studies and documénteoks into the measures
required to incorpaate environmental and planning considerations irite TSP fotwo
population scenarios scrutinses how governance can be enhancefbr effective
implementation ofthe TSP examine how coordination among different stakeholders can
be improved andconsiders theneed for strategic interventions at the higher planning and
institutional leves.

The analyss and proposed recommendationmesented insubsequentsections of this
report aresynthessed into institutional and planning strategiesith corcrete proposals for
the short, medium and lonterm to be incorporated in the formulation and implementation
of spatial planningor local area plan®f the TSP. These analyses will also assist in the
preparation of future structural plans and guide othdnrdmdes in the preparation and
implementation of their structure plans.

Identification of alternativesand selection of the preferred alternativeAlternatives to be
considered and analysed during the SEA process were identified and selected by process
participants/stakeholders. All alternatives proposed by the floor during plenary sessions
were initially noted. Participants then reduced the numioéproposed alternatives through
discussion and vote. Thereafter, only those alternatives retained were analysed through
scenario construction, risk analysis, and expert judgment.

"MoWHS and NECS, RGG@&oping Report for Undertaking a Strategic Environmental Assessment (8tA) of
Thimphu Structure PlafPrepared by Professor Barry Daldhyton, Environment and Development Services,
UK. December 2016.



On completing the prospective analysibie multi-sectoral Core Teanmwith the technical
support of the Korea Environment Institute (Ké#cided on two alternatives based on two
population growth scenarios. A series of core group meetings that discussed the findings
and analyses of the SEA concluded that the current TSP can aodaterpopulation
growth as identified in both the scenarios; as such the core group accepted both the
alternatives with their respective sets of recommendations.

Communication and stakeholder consultatiofio ensure transparency andclusivenessin

the SEA procesa communication and stakeholder consultation plaas designedand is
under implementation A wide range of stakeholders are included in a participatory process
for the SEA through the conduct of fateeface consultations as well asmamunications via

the web portal, and print, broadcast and social media.

The first round of consultations reached out to relevant government agencies, civil society
organgations, media, the business community and others from the private seGioe
secord round reached out to local communities residing within Thimphu Thromde.
Thereafter, relevant technical experts such as key urban planners, environmentalists,
transport specialists, lawyers,oficymakers, among others were consulted bilaterally for
technical guidance and validation in their respective fields.

The findings and outcomes of the SEA will continue to be shared and discussed with all
stakeholders, in order to take its recommendations forward. As such, the communication
and stakeholder consultation plan will continue to be implemented.



3 MAPPING AND PRIORBATIONOFTHEMATIC ISSUES

Although urbarsation is an inevitable consequence and also an indicator of improved
socioeconomic development, the rapid pace at which it has been occurring across Thimphu
Throm should be viewed with some alarm. This is because the space available to
accommodate the in@asing population is limited, and development activities have spilled
over along its peripheries and valleys.

New building constructions and sprawl can be seen spreading in the northern and southern
ends of the ThromdeA burgeoning urban population has created pressure on the natural
environment, resulting in air, land and water pollution, water shortages, increasing volumes
and types of municipal waste, traffic and building congestion, land degradation, etc.

3.1 Prgection of issues

A stakeholder workshop held during the scopiplgase identified a range of projects,

activities and developments underway and planned within Thgomde It also identified

themes andimpacts (both negative and positivé)at need tobe addresgd. Accordingly,

the core teamcarried outa mapping ofthe SEA thematic areas in context to the T&89

covering other thematic areas such as governance and culture which are important in
K dzii | y Q &The€exhérraficaieds are:

Economy

- High cost ofiving

- Speculation and high land price

- Existence of underutged/unproductive land
- Increased revenue

- Urban agriculture

Social

- Raid population growth and #migration

- Limited/inadequate public amenities

- Inadequate basic services

- Shortage of affordabléousing

- Circulation and public transport and mobility

- Congestion (traffic, housing, etc.)

- Urban poverty including slum growth

- Unemployment (especially youth unemployment)
- Poor quality and maintenance of infrastructures
- Increasing crime rates

- Increase in festyle diseases

- Norrmotorised transport

- Access to information

- No/weak ownership of public goods

Culture
- Decreasing community vitality and psychological well being



- Loss of cultural landscapes and traditional architecture
- Cultural dilution

Environment

- Registered land along the high hazard zones (rivers and steep slopes)

- Deterioration of air, water and soil quality

- Carrying capacity of infrastrure to meet the challenges of climate changaed
disaster

- Pressure on water catchment areas and watersheds

- Encroachment into fragile ecosystem

- Increasing surface ruaff (hydrology)

- Loss of biodiversity/ecosystem habitat

- Lack of open spaces and recreaabfacilities

- Increasing waste

- Increasingenergy use

- Climatechange

Governance

- Monotonous house construction

- Ageing and deteriorating infrastructures

- Most institutions housed in Thimphu

- Weak implementing capacity of the institutions

- Poor coordination (internal and external) and isolated interventions
- Weak division of roles and responsibilities and enforcement

- Weak public service delivery and customer care services

- Existing norconforming uses

- Importance of clustering of services/businesses of similar nature
- Important project(s) (at national level) not yet implemented

3.2 Relevance of TSP goals to national and mmigtional goals

SEA frameworkkhave 1 KS L2 GSy dAlf (2 Itft26 GKS LINAYOAL
R26y TFTNRY LRt AOASA (2 Ay Rhegcbriwitrteto susihiiagil§Oi a ot
by providing broader environmental vision; endag early consideration of environmental

issues; anticipang environmental impacts; facilitaig environmentallyoriented chain of

actions; and contribuhgto integrated policymaking and planning.

To provide a comprehensive assessment of the issuagsitmportant to assess whether
the existing principles of intelligent urbanisnof the TSP is in keeping with the
sustainabilityoriented frameworks provided by the GNH domainsthe Sustainable
Development Goals [85 goals and the 13' FYPand its NKR& In this respecta matrix
with GNH domains, NKRAs, SDG Goals andptimeiples of T$ were mapped and
compared toanalyse their synergies Thismatrix is presented irAnnex 3

This exercise helped ascertain if any critical components had been left the RSP that
requires to be addressed within the broad parameters of the GNH Domaiskowed
that in essence the existing TSP Principles are in keeping with national goals and the SDGs.



The findings fromthe mapping exercise was grouped into four braaemes, for the
purpose of this SEA:

Living sandard

Community wality

Good gvernance

Environmen and disaster esilience

PwnNpPE

3.3 Prioritisation of focus areas

Against eachof the themes emerging from the mapping exercisee. living standard,
community vitality, good governance, and environment and disaster resilieribe
essential parametersvere listed to enablethe identification offocus areasfor further
assessment and analysis

Table4: Prioritisation of focus areas

THEMES Focus Area

Affordable housing
Quality of basic infrastructureg§Water, storm water,
sewerage, transport, housing)

Living Standard . ]
Quality of education

Quality of health
Economy vitality

Landuse and\eighbairhood Node

Culture, Heritage & Tradition

Public Spaces & Recreational Facilities
Psychological Well being

Community Vitality

Community Partnership

Public Participation

Good Governance — ——
Institutional Coordination

Public Service Delivery

Pollution

Biodiversity
Environment & Disaster Resilience | pisaster

Waste
Energy Efficiency

The assessmertf thesefocus area and the prioritisation of the issues was carried out by
the multi-sectoralCore Team based onthe sustainability perspectivand validated during
publicconsultation meeting.



Table5: Prioritised list of focus area based oBustainability

- R Urgency (15)
Sustgmqbﬂﬂy SR Relevancy Evidence rational TSP Reflection *5 being
Objective Issue
more urgent
Affordable High More than 30% of the YES (TSP has
housing income goes to house provisioned 5
rent. spaces for
Housing)
Quality of basic | High Most of the infrastructure | YES (resource 5
infrastructures should be upgraded/built | constraints)
Quality of Medium Locations of schools are | YES (NN
education not well distributed. facilitates
Quality of beyond the provisions for
Living scope of TSP. Schools) 3
Standard Infrastructure for
facilitating education
needs to be enhanced.
Quality of health | Medium Sports andeisurefacilities | YES (NN and
are limited. Pedestrians Parks are 2
and Cyclist unfriendly. identified in TSP
Economy vitality | High Unemployment rate is high NO (TSP does
not address 3
unemployment
issue directly)
Neighbairhood High NN will cater to all basic | YES (TSP has
Node infrastructures for a provisions for
particular area. Currently | NN) 5
NN are not developed.
Few identified area as NN
are lost
Culture, Heritage | High Accessibility to heritage | YES (TV are
& Tradition sitesispoor. Subsidiefor | supposedo
. . . - 4
TraditionalVillages are receive subsidieg
. poor. viz. land pooling)
C%Eg:il:;lty Public Spaces & | High Insufficientrecreational YES (TSP has
Recreational sites. Ones accessible are enough
e . 4
Facilities not affordable recreational
sites)
Psychological Low Because TSP is physical | YES (Provision o
Well being plan. Impact to Parks and
psychological wellbeing is| recreational
indirect facilities could 2
enhance
psychological
wellbeing)
Community High Partnership is limited. YES (TSP
Partnership Needs more advocacy encourages 75% 4
endorsement)
Good Public High less participation during | YES (Any LAP
Governance | Participation public consultation undergoat least
meetings 3 Public 3

Consultation

meetings)




Institutional
Coordination

High

Lack coordination amongs
utility and service
providers like Electricity,
Telecom, Water, Land,
Sewerage, etc

NO

Public Service High Most of the services need| YES (Covered
Delivery to be provided online. under DCR)
Pollution Medium Air, water, land and noise | YES (emission
pollution havelocalsed. from automobile
Emission from automobile| mentioned in
have impact on air quality | TSP)
but other type of pollution
does not relate directly
Biodiversity High Most wet lands and YES (TSP restric
environmentallysensitive | development in
areas are developed environmentally
sensitive areas)
Disaster High Most of the houses built | YES (TSP restric|
prior to 2000 are not development
seismiaesilient. Thimphu | with buffer
is also prone to flash flood| areas) TSHoes
Corridors along the not cover
Environment Thimphu river aranot seismicresilient
strictly implemented. constructions
Waste High Landfillsite is operating YES (TSP has
beyond its capacity and identified
new site has not been mechanism to
identified yet.Wastes manage waste
from automobile but TSP has no
workshops arenot provision for
managed. Waste collectiol new waste
services and facilities are | disposal
not efficient facilities)
Energy Efficiency| High Most of the houses are no| NO

built in an energyefficient
manner. Standards and
guidelines are currently in
process

The priority ranking clearly showshat affordable housing, quality infrastructure,
development of neighbarhood nodes and institutional coordinationare ranked as the
most urgent sustainability issues for th&€hromde Waste public service delivery,
community partnershig culture, heritage and tradition, and public spacesand recreational
facilities were listed as the next most urgent issues



4 ANALYSIOFTHEMATICSSUES

As presented in the preceding sectionse tssues considered fdurther analysign this SEA
havebeen prioritsed using a holistic approacAssessmenbf each ofthe thematicissues

follow the approach and methodology as earlier describdoased on which
recommendationsre provided

4.1 Land use

)

=10
= Thimphu

Image Landsati'Copernicus %

mage\@i2018iDigitalGlobe

Imagery Date]

Maps 3 & 4 Thimphu in 2003 and 2018 (Source: Gooniap)




Imagery Dat

Maps 5 & 6:A comparison (Babesa, Simtokha, Lunatenphu

4.1.1 Current baseline

Upon scrutiny of theTSP 2002027, the proper area breakip against the 21 designated
precincts are not reflected in it. There lswever, a map in AutoCAD format showing the
various precincts with proper colour coding but it is extremely difficult to measure the area
from this map as it has multiple overlapping lines. While the TSP was handed over to the
Thromde in 2003 upon its appval by the Council of Cabinet MinistefCCM)
georeferenced/rectified ortho/satellite images were not provided. The only satellite image
of Thimphu Thromde was procured in 2011, and without the latest satellite imagery it is
difficult to carry out chang detection in the landise pattern using GIS software.

Given this limitation, th& SP 2002027 which was updated in 2015 with lange changes
that has happened on the groumds compared with the landise area breakip that
existed before the preparatioof the TSPTable6 showsa comparative analysis of langse
in 2002 and 2011under the TSP.





























































































































































































































































































































































































