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CHAPTER I

CONTEXT AND SPECIFIC [SSUES

1.1 Coountry Background

Tl Kingdom of Bhutan - Druk Yul - in the Fastern Himalayas became known to the
outside world only after the early 196(s. A small countcy with a population of about 060
million, a territory of 46500 sg kilnmeters (18000 sy milcs) and an estimated per capita GNP
of US § 425, it is one of tew peaceful counuies in the world today with its own unique
religious and cultural heritage. Its natural cavironment and rich bio-diversity are Ml
preserved with atlcast 60% of its Wwial land surface under forest cover and about 7% of it
under perpetnal snow, glacicty and innumerable lakes.

Only after the caily 1960s its socio-economic consditions 100K 4 historic turn when
His Majesty the King Jigme Dorji Wangchuck - the thired Dk Gyalpo (1952-1972) initiated
etforts to increase links with India and other countries The first Development Plan (JFYP)
was initiated in 1961 with cmphasis on establishing hasi¢ infrasuucture (roads, schools and
hospitals) aud facilitics for improving both internal and extertia! communications. Institutional
foundations were laid to pave the way for a modern ceonomy along with social, legal and
cunstitutional reforms.

Far reaching development in many sectors continues to take place under the present
fourth Druk Gyalpo. His Majesty the King Jigme Singye Wangchuck (1972- ). Bhutanese
people today have nereased access ( higher cducation, better medical care, other community
services and greater partcipaton in development planning and implementation. As a result,
the living standards of i Bhutancsc people have remarkably improved. The country’s
population grows at te rate of 2.3% although intant motality rate iy relatively high and life
expectancy low i comparison to those of other developing countrics.

The Royal Government of Bhutan is implementny its 7FYP (1992-97), and us
development approach is guided by the following six principles of ! self-reliance,
sustainability, cfficiency and development of the private scctor, people’s participation
and dccentralisation, human resource development, and regionatly balanced
development.

Although Bhutan is a jandlocked country between China (to its north) and India (east,
west and south), s friendly relations with the Government of india and accesy W the diverse
Indian markets through an upen border have been crucial tor its socio-ecovomic development.
There arc now muitilateral and bilatcral agencics as well as voluntary service organisations
(VSO. 1OVC, VSA, SNV, SCIY, WWF) assisting Khutan in various sectors of its social,
cultural and econowmic development.

1.2 Country-Specific Issues

Processes in most developing countrics arc often set back by 4 host of patural
calamities. The Kingdom of Bhutap has been singularly fortunate 1n this respect thiat it has
bhad now three decades of uninterupted socio-cconomic development. T'his however does not
imply that it 1s frec from natural hazards. By virtue of its very location in the young and

rising fald mountains of the [imalayas, such hazards €xist which may originate from
landslides. earthquakes and flash floods from glacial lake outhuysts or localised ram stormns
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tfrom such liazards will increase over

to cause havoc to hnman lives and properties, The risks
>~ 2.3 percent and

ime and will be felt as the country’s population grows perhapy at a rate

concentrate 1n growing urban and industrial areas in river valleys and steep mountain slopes.
ects in the inhabited

‘I'he floods which originate in Bhutan can also have devastating etkects i
Jow-lying plains uf the Indian States of Assam and West Bengal adjoining Bhutan's southe(n
jnothills, and in the deltaic plains of Bangladesh. Therefore how Bhutan develops and
manages its watersheds and resources is also of concern 1o the development interesis of the
j neighbouring countries of India and Bangladesh.
Scientists have long established that the Himalayas lie 1 a seismically active belt.
; Recent studies (desk work by expel (s) in Bhutan’s high Himalayas have also shown that the
; glaciers are retreating giving ris¢ (o numerous supra-glacial and dangerous moraine dammed
proglacial lakes whict-have die potential for flash tloods with devastating downstream effects.
! Hence there s d growing awareness and need 10 take realistic steps to understand the
b pature and character uf such geological hazards in Bhwan, The vulncrability of its increasing
population, exisung, infrastructure and factlities, and the short- and long-term S0c10-eCONOMic
consequenices of these events remain 10 be assessed. But external technical expertise will be
' nceded initially for such vital studies and 10 train local counterparts in such areas of scientific
investigation. Such initiatives and actions ae also expected to create additiona) general public

awareness leading eventually fo knowledge and understanding of how best possiblc Bhutan

can be prepared to reduce the the risks f1om identified natural hazards, and the consequences
g of disasters deriving from them. Fyom the national perspective, disaster mitigation plans and
" measures will also serve w protect its fragile environment and safeguard its many years of

hard work and investment in devclopment.
Bhutan's cligtging socio economic condition since 1901 has been accompanied by 1fs

growing urban and rural population, expanding wansport and communication network and
! relative incieasc in the size and aumnber of its development infrastructure and insttrutions,
This means that the yulnerability of the counuy 4> a whole to existing matural hazards
incredses - 4 national development 185u€ which will gain morc importance in the near future.
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CHAPTER 11
NATURAL HA ZARDS

2.1 Landsliding

In general intcose Jandscaping and periodic seismic activity occur in the Himalayas.
I'he wopical monsoon climate with spelis of (orrential rainfall favours fasicl weathering of
rocks 1esulting in a greater magnitude of crosional activity, widespread slope instability and

Masy movements.,

Slopes in Bhufan are susceptible to landslides particularly in the rainy season which
Jasts from June 10 Seprember. Most landsliding oncurs in the southern foothill belt from
natural causes where the terrain is steep and Tocks underlying the soil cover are highly
fractured alfowing easy secpage of water. The coptributivg factors are the undercutting of

slopes hy high-cuergy rivers and streams during 4 petiod of heavy rainfalls

In Blndan landslides have so far rarely Killed people but their direct and indirect
offects are getting sharply felt as they leave huge and ugly scars on mountsin stopcs,
destroyiug forests, eroding soils and destabilising vital {ife-lines and infrastructure. Such
tandslides in the foothill region somenmes tend to block rain-fed streams Ccreatiny lemporary
dams which soomer or later hurst willi potential for disastrous downstredin effects in the

adjoining Indian flood plains of Assam asd West Bengal.

The financial and enyironmental consequences of such mass movements along with
their disaster potential are recognised by the RGOR as more and more human settiements and
development activitics are likely (o shift to the Scep mountain slopes in the near future as
cuitahle land in valley bottoms and gentle slopes DECoicy searce. This concern 1s reflecied

by the RGOB's pragmauc National Foreswy Policy which lays stong emphasis 0n
conservatiou rather than the shorl-term commercial exploitation of forests. ‘I'he policy cleaily
srates Wial atleast 60% of the country’s total land area must remain under fOrest covet. The
draft National Pasture Pelicy 4ims at encouraging pasturc development and maunagement SO
as to reduce overgrazing and thereby prevent the degradation of {orests. s0il crosion and

fandslides.

Of particniar concet W Bhutan today are the numerous {andslides and Jand subsidence
affecting 1ts vital north-south and east-west national highways and fecder roads in varions

Dzongkhaps (districts) requiring relatively enormous repair and maintepance expendiflre

every year and 4 tueat o the Lves of the travellers and juadside workers.

7.2 Floods in the Foothills

The southern foothul region of Bhutan (tropical to sub-fropical climate) has an
intensely dissected terrain with deeply croded, steep and closely spaced gulleys, 2OTECS and
river valleys. The catchment dreas in this region are pUMErOUs - chasacteriscd by intense
dendridc type of drainage wlich colleets surface run-offs very rapidly during a torrential

cainfall. Rainfall per annuin ranges from 3000 to about 5080 mru. ‘This variation In

existence of cenaip puckets which receive somefimes very high localised downpour every

year.

Ay a result, the perennial and seasonal streams suddenly rise to dangerous levels and

5
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flow with tremendous force and momentum leading often o (he flooding and destruction ot
the low-lying areas immediately adjacent (O the foothills during (he monsoons (June fO
Septcmber). The effedts of such fluods arc felt by local seftlements on the fertile downstream
civer terraces,

Rivers flow from Bliutan to the Indian plains and METEC with the Brahmaputra river.
Rises in rver levels due 1o losrential rainfalls in the Bhutan foothills naturally result in 4
greater magnitude of transport of loose material from the foot hills and depostion/accreuion

in the immediate plains. Thus increases in the volume of such trapsported debris tend w raise
the river-bed levels causing unpredictable diversivn of nver courses. Without river protection
worky such arcas become dangerously prone o floods during the next rainy season.
Sudden flooding in Bhutan foothills has gained more risk potential as ity important
relatively more populated border towas (Phuntsholing, Gaylegphug, Samise and Samdrup
Jongkhar) and few qmall-scalc industrics are Tocated in this belt to gain access to markets in

India.
Recent Floods in die Foothills

While the floods in the central valleys may be atributed to causes Other than heavy
rainfall, thosc in the foothills are duc 1o Tiigh localised rainfall in certain catchment areas, In
the foothill region of Bhutan fwo major floods occurred recently: Dhuti Khola fluod
(Phuntsholing) i October 1991; and the Pugli-Gomtu flood in the south-western district of
Samtse in July 1993 ‘Ihe fAooding. of Dhuti Khola in October 1991 is reported to have
destroyed a pefrol pumip statioy and extensive and deep erosion of its bauks.

In fuly 1993 the Samtse region of south-west Bhutan received an abnormally high
amount of rainfal) (209mm on {9 Juty and 215mm on 21 Tuly) causing scverdl floods in the
region and in cerlain parts of the Indian plans of AsSsam and West Bengal. Within Bhutan
the flooding uiggered a series of landslides which caused [urther damages to properties and
physical infrastructurc amounting to ahout 50 million ngultrums to a cement plant. Some
viflage bouses in the vicigity of Pughi Khola were reported to have been severely affected by
the flood.

2.3 Hazards from (ilacial Lakes

Floods which can iesult from sudden outbursts ot glacial lakes in the glaccrised terrain
of the High Himalayd of DBhutan constitute major hazards to human sctiements and
jnfrastrncture in its fow relatively wider river valleys. Therefore the potential and likelihood
of glacial lake outbursts have to be fully recognised. Otherwise, major roads, bridges and
hydropowel projects in the river valleys will have been unnecessarily exposed L0 risks of flash
floods aud destruction resulting in great Joss of humap lives and investment followed by
enormous rebabilation costs.

slaciation and the consequent STULR crosion characterise the remarkable recent uplift
of the Bhutan Himalaya All the lwyer glacicrs in Bhutan arc retreating, particularly those
with their tongues reaching 4 200 (Gansser 1983), The highly glaciated region of Lunana
is an example, Some of the lower parts of glaciers which are intensely covered by moraine
scree are said o deteriorale forming small supraglacial takes which wijl cventually form fairly
large takes, There arc several glacial lakes 1n North and northwestern Bhutan which are
dammed by 1ecent wrmindl moraines some of which are stil dangerously connected 10 large
glacicrs. Surging of glaciers or gvalanching can break the moraine barriers af such proglacial

6
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lakes resulting in catastrophic flash floods. .
The glaciers 1n Bhutan i gencral have receded during (e Jast century creahng
numerous lakes. A few disastrous glacial floods have been observed in the Pho Chu, Sankosh
and Bumthang Chu valleys in the past. A large number of glacial lakes are identified in North
and northwest Bhutan from comparative studses of old maps (1:50,000 Topo-sheets) and
SPOT images of 1989. The largest and mos! alarming oue which has formed over the past
thirty years or sv is probably the Thanza 1 ake In the Lunana region which has increased i
size by 70% within a span of 5 years (1984-1989). It s cstimated that it holds about 70.0
million cubic meter of water (Norconsult 1993), scven times larger than that of Dig Tsho
Lake in Khumbu Himal (Nepal) hefore its catastrophic outbreak on 4 August 1985 (Ives
1986). The disastrous downstream impacts of a sudden releasc of such huge voluies of water
can be casily visuahsed
There is very limited infurimation op the glaciers and glacial lakes of Bhutan aside

from some rncidental observations made by A. (ansser (Swiss geologist) during his
geological raverses i (be Bhutan Himalayas in fhe 1960s and 1970s. The latest work op the
glaciers and glacial lakes of Bhutan is a *Desk Study * carried out by Norconsult & Norpower
for the Bhutan Power System Master Plan Project BHU/87/025 (May 1993) based on
available 1962 maps and SPOT images of 1989. This valuable study provides the starung
point fur future work op the numerous glaciers and glacial lakes in the hugh Himalayas of
Btistan.

Past Floods dug to (iia iacial Lake Quibursts

The ond moraines uf most glaciers in the high Himalayas of Bhutan arc missing,
jndicating that disastrous outwashes oceurred frequently during the last 100 ycars (Gansser
1970; 1983). Such noraincs ruptured by recent outhreaks of glacial lakes have been
ohserved by Gdusser (1970) in the C‘hhomolhari region.
in 1953 a catastrophic flood of the Pho Chu river destroyed part of Punakha Dzong
- one of the largest historic buildings 1n west Bhutan. The origin of this flash flood was traced
by A. Gansscr (1979) to a dramed glacial luke in western {.unana region where an ice
avalanche from an overhangmg glacier had hit the lake rupturng its terminal moraine.
Two major tloods in Punakha we remembered both from the Pho Chu. The [irst one
was in the summer of 1950 Jasting about 24 hours. The sccond and more disasiious ope was
io the sumnmer of (960 which fasted for 5 days. Iv was the tirst flood which destroyed part
of Punakha D7zong. Although the Jocal people of Punakha auributed the floods to heavy
rainfalls 1 the area, the floods arc considered most likely due w glacial lake outbreaks.
In Septembet/October 1068 there were widcspread fluods in West Bhutan (Punakha,
: ‘Thimphu and Paro vallcys) which were accompanicd by & period of heavy rainfall in thesc
regions. Tle flooding of the Sankosh river is said o have washed away several hOuses
including an ancicnt temple (Bajo 1 hakhang) in Punakba valley, the old tracditional bridge of
Wangdi Phodrang and a house with 12 people further downstreant. This tlood is thought t
ave been due to an outbreak or overtupping of a glacial lake in the upper reaches of the
river basin. In the capital town of Thimphu the flood in the same year is repurted to have
- swept away a few houses. shops and bridges. In paro valley the fluud has been more
. disastrous cansing great dinages to hoth human and aqguatic life: 4 major portiop of paddy
fields 1 Dophu ared (in one of the tributary villeys) werc, for instance, completely laden
with silt, sand and debris. In aeneral the 1963 floods led o the degradation of aqualic life
& in the rivers of Thimphu, Paro and Punakha vatleys.

7
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2.4 Earthquakes

Tour great earthqnakes (»> 8.0) have been recorded in the Himalayan region trom

1897 to 1950. Scienfisis predict that carthquakes ot similar (or possibly greater) intensities

will oceur in the Himalayas i the future. The four great carthquakes recorded in the

neighbouring countries are. Shillong (1897), Kangra (1903), Bibar-Nepal (1934) and Assdin

(1950). The region frequently experiences earthquakes of woderate magpitudes of 3.610 7.0.

Reing placed in the Himalayas, the Kingdom uf Bhutan has been prone 0 earthquakes

in the past and might be s0 to greater magnimdes in the future if scientific predictions arc

correct. According to some sciennsts (he last quiet phase ip the Himalayas had begun in 1952

: and appears to have lasted till 19%8. The disastrous carthquake in Nepal in 1988 and the most

: recent ope 400 kin southeas! of Bombay in the Indian State of Maharashtra ou 30 September

1993 measuring 6.5 and killing oves 15,000 people indicate that the quict period may jndeed

be over. Such happenings dic 2 reminder of how catastrophic carthyuakes can be and how

important 1 is for a carthquakc prone country like Bhutan o have serious plans and
programmes 10 reduce their drastic impacts and conseguences.

past Eanhquakes in Bhutan

Although there is pO Jocal written records of past carthquakes in Bhutan. arleast four
major parthquakes have detinwrely occurred before 1960. Two of these carthquakes are
,emembered by elder citizens. The othel two werc recently reported from investigations by
NORSAR (1992). The. magnitudes of the two previous seismic activities will remain unknown
since they had taken place much before the global network of earthquake ecording stations
became operational in e caily 1960s.

The first major casthquake in Bhutan appears to have occurred in 1897 - in the
Bhutanese Calender Year of the [fire Rooster. This garthquake can be corroborated with the
great earthquake in Shillong ( >8.0) in the northeastein Indian state of Meghalaya. This
earthquake seems to bave caused widespread destruction of huildings in Bhutan. A reference
10 the effects of this earthquake in eastern Bhutan is made by J. Claude White in the accournt
of his first Political Mission te Bhutan in 1906.

The sccond major earthquake is said 10 have occurred in 1931 - in the Bhutanese
calender Ycar of the Irop Sheep. ‘This ycismic activity led to the collapsc of the "Utsi’ (the
central block) of Jakar Dzong i Bumthang in central Bhutan Accordiny {0 some verbal
accounts tremors were felt intermittently in Bumthang for several days. The third and the
fourth earthquakes occurred on January 21 and 27 respectively in 194]. Their epicentres were
Jocated near (he southeastern border with India with respective magnitudes of 6.8 and 6.5
(NORSAR 1992). |

Macroseisuiic data of Bhutan from 1963 0 1988 rccorded by the International
seismological Centre (1SC, Edinburgh, scotland) and Preliminary Determination Of
Epicentrey (PDL, 1JSGS, USA) show that over the paSt two and half decades Bhutan bas
expetienced carthquakes with ma gnitudes rauging from 4.1 10 6.3. The highest magnitude of
6.3 was recordexd on 27 March 1964 un latitude 27 130 and longimide 89.36° .

Logal Pgrc;pm\bm;\wamm\) of Carthquake

prior 10 the carly 1960°s the Kingdom of Bhutan remaincd under sclf-imposed
isolation from the 1est of the world. Under such conditions, Jocal cxplanations of eart hquakes

8
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based on beliefs liad devcloped wbhich are now incicasingly replaced by the scientfic
explanation. 4

From uewspapers and radio services most Bhutancse citizeps are: NOW aware of the
enormous scale of disaster which earthquakey bring to humanity m OUET countrics, their
natral causcs below the earth’s surface and that phutan lies in @ 1clatively more
earthquake-prone region. Yet it is paradoxical that 2 general comfortible fecling exists
amongst the Bhutanese people that they will be safe. One of the reasous for this attitude is
that there are no records of horiblc accounts of great earthquakes striking the country in the
pust reminding the present geaeration. Hence a sense of complacency tends to prevail and the
need for crealing fOr awareness and preparedness.

jt is felt that although even predictions of earthquakes can be sometimes wrong
(cansing false alarms and public anxiety), damages which might arise from them can be
i minimised drastically by adopting safer building codes and practices and creating public
P awarcuess, and some form of anficipatory planning and organisation.



1205 194 16:22  B009TE 23385 NES PLC <= [DNDR
e ————— R — 71013

CHAPTER Il
VUIL.NERABILITY TO NATURAIL HAZARDS

Glacial lake outbreaks, earthquakes. flush floods and landslides constinute the main
natural phenomena (zeologic hazards) in Bltan which have the disaster poteutial for the
futwre. Therc is a need to idenrify and assess these natura) hazards tolfowed by vulnerabilty
and risks assessments in terms of their possible impacts on important concentiations of local
population and resources. Risks fronthe natural hazards increases over time with Bhutan’s
growing population and development activities in its fiver valleys and mountain slopes.

There are no recoids of natural fire hazards m Bhutan but Weir occurrence due to
lightntng, for ipsuice, cannot be ruled out.

It s hoped that Bhutan’s national commitment 10 envirgnmental concerns and a policy
of sustainable development will contribute greatly to the prevention of landslides and
reduction of incidences of flash floods due 1o higlhi rainfall in the future. At the national level,
ieasures which can be taken fo avoid or mitigate the effects of floods arising from glacial
Jake outbursts and earthquakes would Le to begin studics which will fead 10 risk zoning to
Jolineate the country's most vuluel able locations followed by enforcing landuse regulations
and appropriate huilding codes, developing manageable warning SySteins and emcrgency
plans. All these activilics will involve additional costs of external assistance, or most probably
the diversion of some uf the covntry s Jimited resources from other critical economic sectors.
Nonetheless, plauners and important decision makers of the Royal Government have begun
tn view natural hazards and associated risks as a vital part of sucio-economic development
for a devastating carthquake of 2 Hood could seriously affect a developing country like
Bhutan socially and economically.

3.1 Vulnerability to Landsides

Bhutan’s viinerability (o lundslide hazard has become more apparemt in this decade
because of the following redsuns:

a) Recent sociv-economic development has involved relatively huge investments in
infrastructure and buildings, accompanied by a corresponding growth of townships and
commercial activity, all of which have served o increasc the country’s overail
gaposurc to landslide (pacts;

b) Development pressires have necessitated Bhutan to use its highly dissected and
fragile terraip tor hydropowel generation, wtilisation of its mineral deposits and
establishment of small-scale industrics, thereby exposing the. infrastructure involved,
employees of the projecty and their activities to landshde hazard:

¢) trbanisation has begun to cause rural-urhan migration 10 cel {ain towns in various
parts of he country exerting increasing pressure on available and suitable land for
nousing; this has resulted in the tendency for new peripheral scttlements and hutments
of squatters 10 be jocated on potentally uustable slopes:

d) Sub surface flow of water frou irrigation channels in rural areas (€g. Khamddug

10
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Block, east Bhutan) and particularly unplanned construction of roads i.n the past
cutting across hillslopes contribute to slope instahility problems or landslides.

3.2 Floods in the Foothill Belt

Kloods in Ui foothills during rainy $easons are bepining to pose a major natural risk
to the border towns which have grown on river terraces, These relatively populated wban
areas are cxpanding with increasing tradc and commercial activities. Furthermorc due to the
discovery of mineral deposits m the region, wost of the country’s industrial infrasaucture and
projects are situated on the available wacts of flat land, close to seasonal streaims which swell
unpredictably during the. rainy seasot. ‘The floods also cause great damage ylinost every year
to two very important bridges on the southern highways which connect four other border
townships in south-west Bhutan.

3.3 (ilacial Lake Outbreaks

Due to lack of specialised knowledge and specifically trained national personnel, the
numerous glacial lakes which have formed note recently in the north and north-central High
Himalaya region of Bhutan have remained lavgely uninvestigated. Previons flash floods in
Punakha (west Bhutan) and Bumtharny, (central) valleys were largely attributed 10 heavy
precipitation in the repion while dicy might have becn due to glacial lake outbursts in their
upper reaches.

In comparison t landslides, floods which may resulf from glacial luke outbreaks seem
to possess far greater disaster potential especially 1n wesierm apd parts of central Bhutan
where buman setjements and recent development infrastructure die clustered in river valleys.

in the light of Bhutan’s plans to develop and utilise its hydropower resources which
will incw enormous long term investment, foreign teclinical assistance and collaboration.
there is the necessity for carrying oul detailed swdies on the newly-formed glaciat lakes in
the upper reaches of the country’s major rivel basins. Such studies are considerd very vital

to river valley projects n a fragile envitonment like that of Bhutan.

3.4 Barthquakes

i the seismic zoues of northern India are extrapolated. the Kingdom of Bhutan seem
(o lie 1n one of the scismically active belts in the eastern Himalayas - making its people, its
ancient religious and historic buildings, and vanous more recent development infrastructure
all vuinetable to varying intensities ot earthquakes. There arc no records reflecting the
eartiquake history of the country excepl for Some subjective accounts of a few semor citizens.

The old Dzongs o hutan and wiuples might be at high risk in the event of fuwe
carthquakes of high infensities. These Dzongs are massive structures - al) built witl roughly
hewn stone and mud walls. timber frameworks without 4 single iron nail and wooden shingle
roofs (now substituted by galvanised corrugated iron sheets) There are 14 Dzongs which
were built for strategic purpuses (forts) in the early 17th and 18th centuries. Some of them
literally sit on rocky yidge-tops or overlooking spurs, while others like Tashichhodzong
(Thimphy). Punakba Dzong. Paro Dzong and Ha Dzong arc in the valleys. Although these
pzongs liave somehow withstood past earthquakes suine of them have developed cracks in
their stonc-and mud walls.

1
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CHAPTER IV
INTTIATIVES TOWARDS NATURAL HAZARDS REDUCTION

In the case of Bhuian at thiy juncture it seems more appropriate to talk in terms of
‘natural hazards reduction’ thau atural disasters reduction’. Recent prefeasibility studies
carried out. for the Power Systems Master Plan for the RGOD (UNDP Droject) have yielded
some important informauun on possible hazards from glacial lakes (for instance) which
evidently require further investigations.

‘Therefore there is the need to tully identify the nawrc and extent of such types of
natural hazards existing in the country and commuuicate their likely risk potential to provide
the ratoyal framework for meaningful natioual plans and programmes for reducing their
impacts on specific human settiements and development sites. Such tasks abead will require
4l the national Jevel long ferm investnent, commitment and technical assistance.

4.1 Relevant Government Policies

Rhutan's smct policies on forestry conservation, watershed protection, environmeni
and it$ commitwent 10 sustainable development represent d holistic approach towards
preservation uf its natural beritage and thereby preveut deforestation, soil erosion, landsiips,
and flash floods in the foothill region 22.83% of the total land area has now been declared
as prowecied areas (nature parks, reserve forests and wildlife sanctuary). (ieneral awareness

y of nalurc conservation is created at natonal, regional and rural jevels through education,
cxisting rass media (BBS, kuensel. DSCD) and cxtension workers Social and community
' forestry is highly encouraged as a national policy with serious penalties for forest fircs and
huntipg. Bhutan has aiso sel Up its Trust Fund for Nature Conservation (1992) which will
hopefully grow fo SUPPOTT ONZOLNY and future bio-diversiry conservation programines.

The NKEC of e RGOD (cstablished in 19 ) is in the process of formulating the
country’s National Euvironmental Strategy (NES) and follow-up action plans. The objective
ot the NES is W 'provide a long-term perspective of renewable resource munagement and
outline an uction agenda (o wiain sustainable develupment” while reflecting ‘the social and
culural vilues and the cconomic needs of the peuple’ (NLC 1993).

4.2 Mitigation Initiatives/Measures
mmmmmmmmsmm

NORSAR has recenily carried outa conceptual earthquake hazard study for the Bhutan
Power Systems Master Plag (UNDP Project of DOF. RGOB 1993) based on available
seismological daw and published material tor carthquakes in the region. This is the first
sty of its kiud to have ever been carried Out by experts in rclation to earthquake hazards
in Bhutan. The data used by the NORSAR for their carthquake hazard computations weie
acquired from the ISC in Edwburgh (Scodand) and from the PDE (the United States
Geolugical Survey). The objective of dieir study was to provide conceptusl carthquake
luading cstimates for the Bhutan Power Systems Master plan - to cstimate Peak Ground
Acceleration (PGA) for four hydiopower dam sites in Bhutan.
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For the purpose of the seismic hazard evaination of the four hydropower sites,
NORSAR has defined 8 Seismic Zon¢s (polygons) 1 the Hinlayas and a greater part of U
Kingdom of Bhutan falls in Zone 3 and partly in Zoue 2 (cxtreme west) & Zove 4
(extreme east) as {follows:

sone 1 (Tibet Platcau): covers the area North of Bhutan (463495 sq. km). This zone
is pelieved to represent the main extensional regime North of the Himalayas.

Zone 2-4: cover the Himalayan Mountain Arc. The qubdivision into three 2ones
refiects the variation in seismicity along the arc.

Zone 4 (Anmachal) East of Bhutan is the most active scismic zone immediately
hordering the counuy. S0 is also Zone 2 (Sikkim/Nepal) West of Bhutan which is
significantly fiigher than _Zo0e 3 (Bhutan and part of Assam).

Zone 5 (Bastern india); covers 4 remote zone which historically has shown 1uany
large carthquakes, and thus contributes o the earthquake hazard in the eastern part of
Bhutan.

Zone 6 (Indian Plain): is almost {ree of carthquakes, and 18 nearly insignificant in an
carthquake hazard COMCXT.

Zone T (Shillong). is a relatively active zone, and historically this zone has produced
some of the Jargest carthquakes in the region.

zone 8 (Burma): is by far the most active wne modelled under the study by
NORSAR. This zone i the only one which has experienced carthquakes above My 7
duting the last 30 years.

The conceptual study carried out by NORSAR has provided valuable information
which will be useful for future work vn seismicity in Bhutan.

I_—Lygrg-b/_lgtenmlqgjga] Newwork

‘'ne Deparusient of Power (DoP) has established 4 hydro-mcteorological nefwork
conststing of 110 metcorological stations and 23 guaging s@ations. The Dop 18 currendy
bnilding up its capability o carry out flood analysis for existing hydraulic. STTUCtUres (dams,
diversion tunnels and underground poOwer houxcs). The generation of data by the existing
hydr'o-mclcorological network should enable studics in the ncar future. fo forecast floods n
the country and the adjoining, plains of India. There are proposals 10 expand the network 0
(he upper reuches of Bhutan Himalaya 0 yield information on ihe contributions from SNOW-
melt and glaciers. Such daid may be of great value when assessing Certain aspects of potential
hazards from glacial lakes ii the ncar future.

Road Rank Stabilisalion & River Training

The wost common structural Mitigation MeEAsUres undertaken n hutan are for
stabilisiny, 1oad banks and river training and protection works (eg. Paro Valley, Phunsholing

14
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& Gaylephug). Reforcstation in catchment areas and ufforestation (bio-engineering techniques)
on unstable sections of national highways are also tried with encouraging results.
ilding C - Practicc
Rhutan has no National Building Code but its Bhutan Building Rules 1983 serves more

or less like onc. It is used by the Department of Works & Housing (DoWH) Lo regulate all
building practices in areas designated or classified ay urban. It also ensures strict adherence

t0 the codes & specifications adopied by the DOWH aud PWD, and makes it mandatory for

comstiuction of wultistutied (more than 3 storcys) buildings and structures to be superviscd
by a qualified Structural Lngineer.

The codes and specifications adopted by the implernenting agencies are similar to those
of India since most of the standard building materials are imported from India. Besides,
Bhutan’s construction industry is very small and the so-called modern buildings constructed
hardly exceed three storeys. In the light of the growing awareness of seismicity 1n Bhutan the
need to formulate a National Building Code exists.

21018
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CHAPTER V
WARNING SYSTEM

Detailed natural hazard and vulnerability asscssments arc yet o be carried out in
Bhutan. Only after having done this Bhutan’s national stratcgy or plans per se for dealing
with disasters will emerge. Foreign assistance is required to study the nature and the likely
conscquences of natural hazards in order to have them in a proper perspective and accordingly
prepare to deal with their most probable impacts.

Flash floods in the foothills, earthquakes and possible glacial lake outbreaks have now
been broadly recognised as natural phenomena with elements of undetermined risks for
Bhutan in the future. The RGOB is fully aware that such risks can be minimised by
establishing systems for observing, forecasting and warning.

Under the present cconomic condition of the country, such establishments with
mitigation functions would involve significant additional capital and running costs which must
compete with the pressing needs of the country that require allocation of its resources to
fulfill the basic needs of its people, and arc therefore unaftfordable. Warning systems will be
developed when specific natural hazards have been fully identified and their risks evaluated.

Bhutan has no seismic station or observatory to monitor and record earthquakes
although WAPCOS (GOI organisation) is in the process of setting up three such observatories
in the Wang Chu basin where future hydroprojects are proposed. It is hoped that with the
building up of its hydrojogical and meteorological networks. a natonal capability for
forecasting floods will be developed in the future.
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CHAPTER VI

INTERNATIONAL COOPERATION

As far as living memory goes, Bhutan has been one of the few fortunate countries in
the world that has remained relazively "disasters free’ from either natural or man-made causes.
As a consequence, it has had three decades of uninterupted economic development with little
pecd to allocate its scarce financial and manpower resources to deal with such risk and
upcertainty. But this stand is changing with growing awarcness of natural disasters in the
countrics next door such as India, China, Nepal and Bangladesh. Hence dangers to present
and future generations from moraine dammed glacial lakes in its higher reaches and
carthquakes in the Himalayan Kingdom of Bhutan can po longer be overlooked.

6.1 STATUS
The Focal Point for IDNDR

The focal point for IDNDR activities within and outside Bhutan is the National
Bovironment Comimission (NEC) - one of the top-level organisations of the Royal
Government of Bhutan. The NEC has the Minister for Plunning as the Chairman, Deputy
Minister for Environmenr, Minister for Home Affuirs, Minister for Trade und Indusiry,
Secretary of Forests and Secretary of Agricuture as the Members. Although there is no
national Commitiee for Disaster Management as such, for all practical purposes the NEC can
also easily function as the responsible organisation lest any disaster or emergency situation
arise in the funure. It can coordinate with the national Planning Commission, Ministty of
Home Affairs, Ministry ot Social Services, Ministry of Communications, other public and
private organisations to mobilisc internal resources as well as seek external assistance if
necessary for disaster relief operations.

Under the present circumstances, it is felt that there is no immediate aced to set up
4 separate organisation which would be solely in charge of disasters reduction and
tmanagement because it would mcan sciing up an entirely new organisation requiring
additional financial and manpower resources, By virwe of its top-level composition, the NEC
is already in a superior position to interact and coordinate with development sectors whose
activities fundamentally involve some aspect of hazard assessment studies or reduction. A
great deal of work has been done with external assistances in various development sectors
upon which future comprehensive hazards and risks studies can be based.

The task at hand for the NEC is to utilise the scrvices of some of the institutions in
Bhutan' as well as forthcoming assistances from abroad as realisuc steps towards
identification of natural hazards in the country as a whole (0 eventually draw up plans and
programmes vis-a-vis mitigation and management of hazards so recognised.

External Relations

1
The Meginearing Ceology Secdoa of Depr. of (leology & Mines (MTT), Dt of Romts (MoC), Hydmlo & Mercerulogy Section of Dept. of Power (MT1), Dept, of Farats (MoA),
vl Bagncenng secnon and Udan Plaoging Saction of Dept, of Works & Houving (MoQ)
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Since it’s joining of the United Nations Orgamisation in 1971, Bhutan’s links with
other countries in Asia and the West have significantly increased. It has today diplomatic
relations with more than 18 countries and five resident embassies abroad ( New Delhi,
Dhaka, Kuwajt, New York and Geneva).

Although India is Bhuwan's largest development partner, aid in the form. of loans and
graats from third countriey has wcicased since 1981, The UN system provides a significant
proporton of financial and technical aid through (he UN office at Thimphu (UNDP,
UNICEF, UNFPA, UNCDF, UNESCO, UNIDO, WHO, WFP, FAO, IFAD, ESCAP).
Bhutan also receives from other sources multilateral (ADB, CEC, World Bank, IMF) and
bilatcral  assistance  (Denmark, Japan, the Netherlands, Austria, Gcrmany,
Switzerland/HELVETAS, U.K., Belgium, Italy, Republic of Korea and Kuwait). Most of the
ad trom the UN system and third countries is utilised in priority sectors such as human
resource development, health & education, agriculture & forestry, population, industry and
ransport & communications.

6.2 ISSUES

International Cooperation vis-a-vis
Natural Hazards & Risks Asscssment

Az of now in Bhutan there remains much to be done in the ficld of risks asscssment
with regard to probable floods from glacial lake outbursts, landslides and earthquakes. The
country has neither the expertise nor the scieatitic establishments to carry out the prerequisite
investigations related to the above natural phenomeana which exist by virtue of its geologic
and geographic position. To a small Kingdom of Bhutan with a very ftragie natural
envitvmuent, e effect of 4 single natural disaster can be devastating, Since all the fast
flowing rivery Vgl in Bhuun drain towards the Indian flood plains. a major flood in
Bhutan would be catastrophic to the fow lying aud condguous Indian sewlements in West
Bengal and Assam.

Glagialogical Studies

The Geological Survey of India has helped Bhutan study the Thanza Glacial Lake in
Lunana region upon the request of the RGOB  Two successive expeditions were led jointly
with the Geological Survey of Bhutan in {984 and 19860. Since this moraine dammed lake has
kept on expanding since then, jt warrants a much longer duration study by experts. In the
Kingdoss ol Nepal similar scieulific invesdgatons have been made possible with Canadian
assistance and morc recently with Japanese grant aid (JICA). The NEC. e national focal
point for the IDNDR is willing to cxplore the possibilities for such joint studics which would
enuble systematic identification of dangerous glacial lakes in the various river basins of
Bhutan in the absence of a nauonal- capability to conduct and carry out such vital
investigations, The long term benefit to the country would be immense.

18
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Mountain Risks Assessment

Bhutan is a member of ICIMOD (International Centre for Integrated Mountain
Development) which bas its headgquanter o Katimandu, Nepal, Much work in mountain risk
engincering has been donc under this organisation in Nepal (ficld work, research and human
resource development). In Bhutaa [limalayas hazard mapping or asscssmeat leading
Regional lanslide Distribution Maps and Landslide Risk Maps rcmains 10 be done. Such a
mapping programine is considered vital for its end results would provide the basc for landuse
planning in new development sites, building regulations, engineering practices and investment
decision-making

AT & more specific level. landslide hazards along the highways and feeder roads of
Bhuian are swdied by 1TECO (a Swiss Consultancy firm based in Kathmandu, Nepal) -
funded by WFP/FAO/thie Nedierlands govermment - in coflaboration with the Department ot
Roads (DoR, RGOB), and also by the Engiucering Geology Secton of the Department of
Geology and Mines (DGM, RGOB) to a very limied extent. The DGM's Engineering
Geology Scction nceds strenthening since it is headed and wanued Ly We county’s only
qualified and trained engincering geologist.

Hence mountain risks assessment in Bhutan Himalaya 1s yct another arca identified for
assistance from Committees for IDNDR in other countries.

Seismic Studies

Since dat present Bhutan canpot atford 1o establish, operate and subsequently mainrain
cven a smal) network of yeiswic stations on & fong term basis, possibilities will be explored
w0 establish contacts with seismological cenues in India, Bangladesh, Nepal and with other
(nternational Scismological Centres abroad (cg. ISC? | Edinbuiyl, Scoland, U.K & PDE?
, USGS, Colorado, Denver, USA). Over time the contacts would be instrumental in pdining,
important information of seismic activity in Bhutan Himalaya. Such information-sharing
would enable building up of the country’s earthquake catalogue/history and access to relcvant
expertise available in these orgamsations,

"International Seismological Centre
'Preliminary Determination of Kpicentres
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