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1.

Award of Job

As per the agreement signed between Brepartment of Hydrology andVeteorology and Nepal
Hydrological and Meteorological Research Center & Consultancy P. Lftat. consulting services on
'Preparation of Bathymetric Map of Phoksundo Lake of Dolpa Update its Inventory,the consultant

is pleased to submit thisnal Report This report includes introduction, study area, objective and scope
of work, literature reviewmethodology, field work, result and discussion and conclusion.

2.

Introduction
2.1 General
Nepal is a small landlocked counthat covers an area of 147,118h? locatedin the centre of Hindu

Kush Himalayas between India and china (Figurg . Nepal stretches fro
|l atitude and from 80U 046 to 88 U 126 East |
with the length from eato west of about 885 km and width ranging from 130 to 260 km from south
to north. It contains 8 of the 10 highest mountain peaks in the world, including Mount Everest (884
m), although some of its low lying areas are only about 80 meters above sea level

The country is divided into three broad ecological regions, i) The higher Himalayas in the north, ii
Hills and Valleys in the middle, and iii) Terai, an extension of {@@mgetic plain, in the south. Nepal

is one of the most wata@bundant countriesithe world with its 6,000 rivers and rivulets, with total
mean annual runoff of 224 billion cubic meters (BCM) and per capita water availability of 9,000 cubic
metergNepal Climate Vulnerability Study Team, 2009)

s~~~ NEPAL: PHYSIOGRAPHIC DIVISION

\L 5

Legend

: Higher Himalayan Region|
:] High Mountain Region
:Z] Mahabharat Region
|| Siwalik Region

_—] Terai Region

0 3 70 140 210 280
T - eee— LG

Figure 1. Map of Nepal showing the physiographic region

Nepal Hydrological andMeteorological Research Center and Consultancy P. Ltd 7
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2.2 Lakes of Nepal
There arananylakes within the countripcatedin low altitudes to the high Himalayasretchingrom
the east tathe west. Lakes are basically natural resouiesilable for multiple uses. A lake consists
of two distinct parts, the basin and the water body. A lake, in other words may be defined as an inla
basin filled with water. One definition of "lake" is a body of water of 2 hectares (5 acres) or more it
area (Source) however others have defined lakes as water bodies of 5 hectares (12 acres) and aba
or 8 hectares (20 acres) and ab&Mearles Elton, onef the founders of ecologgefinesakes as water
bodies of 40 hectares (99 acres) or more.
There aredifferent studies and reports that Nepakmore than 6000 rivers, 3,252 glaciers, 2,323
glacial lakes and several tectonic andbmwwlakes. Among them, National Lake Conservation
Development Committee (NLCDC) has enlisted 5,358 lakes in Napi#é mapbased inventory
released/preparezbnducted progranm 2009 (Ministry of Tourism and Civil Aviation, GoN, 2009)
Among these lakes|tdude wiseover 2,700 lakes (51%) are distributed below 500m, and 2,227 (42%)
above3,000m. Only 419 lakes (<8%) are in the mid hills of altitudinal range between 500m anc
2,999m.
The following table shows the altitudgse distribution of lakes.

Table 1. Altitudinal Distribution of Lakes in Nepal

Altitude (m Number of laks %
Below 100 127(
100-499 1447 21 2063
500999 77
10001499 69
15001999 125 419 7.82
20002499 114
25002999 34
30003499 56
35003999 60
40004499 418
22271 41.56
45004999 762
50005499 764
above 550( 167
Total 535§ 5354

Source: NLCDC, 2009
|
Nepal Hydrological andMeteorological Research Center and Consultancy P. Ltd 8
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2.3 Objectives and Scopes of the work

The main objective of this study to prepare scientific report ¢thoksundd_ake of Dolpathrough

detail BathymetricSurvey and Topographic Survey of the lake ustandard dw-sounder and total

station or theodolites and other hydneteorological investigations and available related information.

In particular, the study aisto:

1 Carry out BathymetriGurvey of the lake to measure depfithe lakeusingedho-sounder.

1 Carry out Topographic Survey around the lake to prepare topographic maps with contour line
with interval of 5Smcover at leastupto2s stri p above the | akeds w
along the river channel in both banks for up to B08ownstream from the lake outlet.

1 To establish temporary bench marks at the proper site of the lake for reference.

1 To carry out Hydrological investigations of the lake including discharge measurements (at least
with possible different gauge heightsrohg the stay at the site) and collect water samples for the study
of physical parameters including sediment and water quality of the lake.

The scope of the workereas following:

1 Cary out water depth survey of the lake and calculadeea, volume andtleer geometrical
parameters

1 Conduct topographical survey the lake cross section survey at Lake outlet and Lake inlet.

1 Construct and fix 4 concrete pillar for bench marks at proper site of the lake for reference usin
DGPS.

1 Collect water samples dfifferent time for the study of physical and chemical properties of the
water including pH, air temperature, water temperature, dissolved oxygen, turbidity, conductivity
BOD, COD, nitrate, iron sulphate and total hardness.

1 Conduct discharge measuremen? gtossible different gauge heights at the outlet of the lake.

1 Literature relew and compilation oftlimatic data of the region to summarize ttienatic
condition of the lake and compilation different studies

1 Involvement ofthe local government authorities during the study period in coordination with
AShey Phoksundo National Parko office.

1 Organize a workshop at MEWRI/DHM for the dissemination of the works done and to receive
feedback and suggestion before the draft finabrewith concerned and related stakeholders.

1 Prepare digital GIS map of the lak@eparation ofdifferent reports and postefor information
dissemination about the findings of stedy(including map and other important features of the)lake

Nepal Hydrological andvieteorological Research Center and Consultancy P. Ltd 9
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3. Study Area
3.1Phoksundo Lake: Dolpa

Lakes of Nepal are culturally importagiementsn the higher altitude aresand Phoksundo Lake of
Dolpa district is one of them. Lakes/wetlands provide water for irrigation, maintains biodiversity,
enhancing livelihoods ofpeople through ecetourism as the basis for cultural and spiritual
development and so on.

Phoksundo Lake lies in Shey Phoksundo Rural Municipality of Dolpa District. The area of this rura
municipality is 123.0km? and total population is 3099. This municipality consist of 9 wavthjor

part of this municipality belongs to Shey Phoksundo National Park, which is the largest national pa
of Nepal coveringnarea of 3,555 ki (Figure2 & 3) (Population Census, 2011)
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Figure 2: Location of Phoksundo Rural municipality

|
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Figure 4: Phoksundo Lake(Looking towards Inlet from Outlet, Date: 27 May 2019

It is remote yet accessible and is one of the most beautifd ilakéepal, situated at an altitude of
3588 meters abovéhemean sea level.

Figure 5: Topographical Map of Phoksundo Lake
3.2Climate and Geography

Dolpa is the largest district of Nepal covering 5.36% of the total landmass of the ctiseteyation
ranges from 1,525 to 7,625 m (5,003 to 25,0).6Tte district borders TibeChina) on the north and

Nepal Hydrological andMeteorological Research Center and Consultancy P. Ltd 12
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northeast, Jumla and Muglistricts of Karnali on the west, Myagdi, Jajarkot and Rukum on the south,
and Mustang on the eastlarge portion of the district is protected by Shey Phoksundo National Park.
The name is derived from the 12enturyShey Monastergndthe Phoksundo Lke, both of which

are locatedn the district. The park protects endangered animals like the snow leopard, musk deer al
the Tibetan wol{Wa). Shey Phoksunds the largest and the only traHgmalayan National Park in
Nepal Dolpa district is one of theriest districs of Nepal. According to the climate station located at
Dunai the annual rainfallhas recordecround 500mmSimilarly, the maximum temperatutbe
district has observeds around 2%C in July and minimum temperature obsenedelow OC in

JanuaryThe summary of thelimatedata is presented in below table.

Table 2: Rainfall and temperature, Station no. 312 (DHM)

Station 28.93333333
No. 312 Latitude (Degrees)
82.91666667

Location | Dunai Longitude (Degrees)
Elevation | 2058 m

Normal Max Minimum

Rainfall (mm) | Temperature (°C) | Temperature (°C)
Month (19932017) (19932017 (19932017)
January 13.2 10.6 -1.6
February 13.8 13.0 0.7
March 6.9 15.9 6.0
April 8.3 21.3 9.4
May 14.6 25.7 15.5
June 43.1 28.0 20.1
July 79.9 29.2 22.5
August 87.7 27.9 21.3
Septembe 42.3 26.1 19.3
October 11.0 225 13.3
November 2.1 17.7 6.8
December 3.7 13.1 1.6

Though the study area (Phoksuridake) is located at an elevation of 3588m above mean sea level,
theHimalayan rangelimate of that region is obviously different than #imvepresentediata.Past
study and litesiture show that this region lmghly vulnerablego climate change impacaswarming
trends have been observed in most of the Himalaggion and the Middle Mountainshrestha,
Wake, Mayewski, & Dibb, 19998imilarly, he mean annual minimum temperature trend is higher in
low altitude Terai and Siwalik range and lower in High altitude region while the trend pattern is revers

in mean annual maximum temperature with higher in high altitude region and lower in low Iyang Te
I ————
Nepal Hydrological andvieteorological Research Center and Consultancy P. Ltd 13
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plains. Also, most of the midvestern development region showed desirepannual precipitation
trend(Study of Climate and Climatic Variation over Nepal, 2015)

3.3Hydrology and Drainage Pattern

Phoksundo Lake, an alpine fresh water oligotrophic lake (having poor nutrient supply), situated |
Shey Phoksundo National Park, located at an elevation of 3,588 m above mean sea level at Do
District. According to the previous studyis$ lakehasan aea of 494 ha (1.91 sg mi) in size with water
volume of 409,000,000 f(1.44x1010 cu ft) and discharge of 3.718s1n(131.2 cu ft/s)(Nepal

Biodiversity Resource Book: Protected Areas, Ramsar Sites, and World Heritage Sites, 2007)

Figure 6: Map of topography and elevation of basin of Phoksundghick line 100m interval)
(Source https:/mww.google.com/maps/place/Shey+Phoksundo+Lake/)
In September 2007, Phoksundo Lake has been designated a Ranisaesiteri, 2002)On the lake'
southern end, the village Bingmosits on the 30,08G0 40,000yearold landslide danthat formed
the lake Past the dam, the waters of the lake plunge over anl®A8ft) high waterfall (\Weidinger,
2005)
3.4 Geology

The Phoksumdo lake (3600 m asl.; area BREd2 knr) is the second largest lake of Nepal; it owes
its origin to the damming of the Suli Gad River by the large (4.8 kwilapse of a mountain wall
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