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General Features, Nepal
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: L4781 km?
. \ 26,494,504 (201 BS)
: TROMGIRIve ,.-‘.-':' ﬁ__,.ﬁuﬂﬂ"" - - . : . : High Himal, High Mountain, Mid-
¥ 3 : F 4 f " Mountain, Siwalik & Terai (flat land)
3 : e q_, | Biogeography: Indo-Malayan/Palearctic
s et e L P e Climate: Subtropical-Temperate-Nival
' Latitude: 26°22' - 30° 27" (N)
Longitude: 840 4"t BBV 12' (E)
| Seasons: Spring, Summer, Autumn, Winter
4 | Avg. Temp: 18°C /yr (1 N-| S)

]
4
A

A Avg. Rainfall: 1800 mm , (<250 mm - >3000 mm).
Forests: 40%

A/Sﬂ Dﬂ”ﬂd Wﬂlﬂf ]. ﬂWﬁ&' ﬂf AS[.QI. J‘_ Agriculture: 27%

Agri-Economye: 63% of pop” (38% of GDP) "
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Recently, Nepal underwent federal restructuring into 7 states
empowered by the New Constitution of Nepal-2015. Many states
are in the process of having their specific name.

SN Wetland Types Area (ha) %
I Rivers 395,000 4821
2 Lakes 5000 0.61
3 Reservairs 1500 0.18
= & MarshyLands 12500 153
'\\,\L_:\.J"”’!i“-r.uJ Ponds nn 0.89

7|5, imiaed PadyFis

398,000

48.58

i
¢ “Tatal
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819,277

100

a% of land

under
wetlands

Of wetlands
3% are under
lakes in Nepal

S e
N, o~ Source: NBSAF, 206-2020
LN 7z
et <
2
4
Gandaki } o
= — i
Y s W |
r " \,
., 1" ~
N, f Y A
R s ! e ¢ Ty
Y ; i} () £ L
& p > Y e i —
¥ i i~ L e I o
T iy o L J}
= X N
3 c L) ;
— = Bagamati /
= o /
F; P ~
b W £
LT ~ 4
ge————  § = i sl omn, /
~ 3 e ‘i S e —
X " — ey L
N\ "\ /l
- e,
! ~—— = .,
§ hy T g TP &
‘ N}
e 2 ‘“\\\ _J
L g
o 3 ’/"/“‘- ,_‘;,2 )
S .
R \,_‘-,\;;—L’—‘-sg/; \'\.)
P ¢
ey T -
= s, f":/ l\
T

Lake Cluster Pokhara Valley (LCPV) belongs

to the Gandaki State in western Nepal.
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An Overview of Lake Cluster Pokhara Valley

Gandaki

KamalPokhari Lake Basin
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g S / . Khaste & Neureni Lake Basin
A "\\ ! ” 1
- Yy ; Begnas Lake Basin )
: Gunde Lake Basin _f _ z¢ =
Legend Pokhara MC Hansapur
[ JEIC Dipang Lake Basin v i
1 Distri ¢ & e : o | ake Raci
[ E'S::C‘ B:”:da” Maidi Lake Basin r Rupa Lake Basin
| | o ara valley . i 7
‘ \ VDC Boundary - :
BASIN

BEGNAS LAKE BASIN

DIPANG LAKE BASIN

GUNDE LAKE BASIN
KAMALPOKHARI LAKE BASIN
KHASTE-NEURENI LAKE BASIN
MAIDI LAKE BASIN

PHEWA LAKE BASIN

RUPA LAKE BASIN

L[:PV with 3 lakes: Phewa, Begnas, Rupa, Dipang,

Khaste, Neureni, Gunde, Maidi and Kamalpokhari



An Overview of Lake Cluster Pokhara Valley

Region: Western Development § ¢ Head Quarter of the
State: Gandaki Western Dev” Region
District: Kaski o [apital of the Gandaki
Local Gov™:  Pokhara Metropolis State

Access: Road and flight o [apital of the District
Drive time:  3-b hrs from KTM o 2" |argest city, Nepal
Flight time: 25 minutes * Tourism capital, Nepal




Location specific strategic significance of LCPV
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regions to the Central Asiatic (South Tibetan) & the
Indian (Gangetic) floristic region

Dhading

i«
ShNP

* Kathmandu

Land cover
Forest
Shrubland

Legend

== Int. Boundary

* Close of Nepal's Ist community managed biodiversity ==

[ pistrict Boundary
[ cHAL Boundary

Grassland
Gultivation

Barrenland

Eomplex (LCV

hotspot: the Annapurna Conservation Area
* Magniticent views against the backdrop ot the
Annapurna Himalaya Range with 3 out of 10 highest

mountain peaks in the world (i.e., Dhaulagiri, Annapurna First
and Manaslu)

Snow/Glacier

wweroer Xhibits miiX Environmen inner valley).

¥

« LCPV lies in Chitwon & Annapurna Landscape (CHAL)
* 4 climatic regions, and in the Annapurna Circuit trek
* Pokhara city is in LCPY

« Pokhara, the hub for adventure and lake tourism




puitiuiinl  LLPV: Area and significance

Nepal

= |argest Ramsar |
site in Nepal .

« Negal's Area Coordinates
Bﬂ"t"il]“_ﬁﬂ" by | Core area: 8.97 km? Latitude: 28.139 (Rupa) -28.2902 (Phewa) |
002%%in total {1 100 hasin area: 262 km? Langitude: 83.8004 (Phewa) -84.1639 (Rupa)
of the Ramsar |
cover till date |

Extent Area
Largest core area: 4.33 km? (3.6%), Phewa i
Smallest: 0.007 km? (0.4%), Maidi Altltu d E
Largest basin: 119.39 kmZ, (Phewa) Lowest: 280 masl, Rupa
Smallest basin: 0.18 kmZ, Neureni Highest: 2482 masl, Phewa




LCPV: Genesis

= higantic debris fan from a cataclysmic flashflood caused IJy /% = :
the Seti River bursting a landslide or avalanche dam in its ""
headwaters below Annapurna |V about 800 years ago

» Para-autochtonous crystalline rock with mostly

R % S
gl "
o b

unfossiliferous sedimentary and meta-sedimentary rocks "i’
like shale, sandstone, slate, conglomerate, phyllite, suhlst,;';!
quartzite, limestone, and dolomite.

= |ayered clastic deposits with gravel, silt, & clay from

Quaternary age eroded from Annapurna range by series uf
catastrophic debris flow -




Photos: Gongle,showing ‘genesis linked to LEEV? -




Coordinates, Elevation @ Area of each lake of LCPV

Area Water Body % Water

SN Lakes |atitude Longitude

Altitude (m)

(md)  (Kmd) Bady B 12k
|| Phewa 78943282902 838004839898  TE3-482 1833 433 36 igger lakes: Phewa
2 Begas 28162-28.267 8408841332  B4TM4T  BE 3R B3 followed by Begnas
3 Rupa 28.33-28.2061 B.0-B4639  SBOM20 2602 LW 43 and Rupa
4 ifese  2BB0GZB2N5  GADA9BADGDR  7a99B6 263 OB 48:
5 Dipang JBNTT-282025  B4OBLS-B40B2  GAT-ZEY 233 O B2 :
6 Maid 2853280852  B407ES-BL0BS  ETZM3 1 O0W 04 :
T Gunde 78889282001  B40392-B404T6 74948 OBl OOB Bl Smaller and shallow
R Neuran 78 889-28.195 B04BS-B40533 742866 0B 0027 50 lakes
b Kamalpokbari | 28263282377 BOOZ-BAD2N  B22-MAD 135 0OB 0
Notz: This table di s ot cover riparian area of the cluster Total M8 887 0.9

Lekhnath City | Pokhara City

All lakes sub-surface drainage type, mostly oligtrophic to eutrophic
Phewa, Begnas and Rupa very productive for Fishery, irrigation and
recreation

All lakes vulnerable to threats, the smaller the more vulnerable




Photos: Maidi Wetlands
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Photo: Dipang Lake
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Photo: Rupa Lake

Lower: ILEC
visit to Rupa
2011 March 21




Photo: Begnas Lake

Begnas lake

Lower: Firshery
Research Center




Photo: Phewa Lake




Lake Cluster Photo at Once




LCPV: Physical Environment

15-20°C [in sub-tropical zone (<1000 masl]

SI.II]'tI"I]pi[:HI, . 10-15%C [in warm temperate (1000-2000 masl) and
\\Q‘@Eunl temperate (2000-2500 masl) zones]
cool temperate 2\
Mean annual air Temp: 20°C-25°C
and warm
Avg. annual max-min temp: 21°C-11°C
temperate
climatic zones ; Avg. annual rainfall: 4,000 mm

Highest rainfall place regarded as Cherapuniji
of Nepal



LGPV Physical Environ: Elevation/Slope Feature

\";’ -
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L]

Legend
[ vwstersned Bounsary
VDC Dossrsdary

-(.I..
Elevation Range, m
T « 1,000 (108 g km, 04%)
| 1,000 . 1500 (00 »y k., 20%)
[ ] 1,500 - 2,000 (24 »g km, %)
| = 2000 (2 »a wm, 1%)

Panchase of Phewa

Elevation ranges from a80
to 2,482 masl, highest in




= Almost 35% (93 km?) area in
between 1,000 - 2,000 masl

= % area above 2,000 m.

= About 64% (163 km?) below
1,000 m.

= 83% area moderate to gently

Legend

SIupE tErraEIng l:l\MﬂelonedBounaary

VDC Boundary

- Lakes

u Slope, Degree
= About 0 O SIOped dreas | = co-m«
[ 15 - 30 (100 sq km, 38%)

[ 30 - 45 (41 8q km, 16%)

below 1,000 masl. —ZTET

= Flat valley floors intensely
cultivated

—

1 km

T &
N
bt O
a




LCPV Physical Environ: Hydrological Nexus

= Perfect reflection of lentic-lotic
system

= Complex hydrological network
with two hydrologic zones based
on climatic features & basin

response:

O Mountain Catchment in the Seti River
having headwaters in Himalaya region

o Pokhara tributary in Harpan and
Andheri Kholas

= Table river network

Table Key rivers and streams associated with lake system in Lake

Cluster Pokhara Valley
Lake Basin = Major River Major Stream Others
Khahare. Laurek, Betani,
Hadi, Marse and ~ Ghuetro, Kanjire, Khahare .
. , Pardi, and
Sidhane Khola (Bhakunde), Khapaudi,
Phew . . Phustre Khola,
(Harpan) and Balaudi, Phirke, Machha d Seti River
and Se e
Adheri Khola Pokhari, Bhumdi, Mutre, v
Sasurke, Bhupan Kholas etc
Kamalpokhari Bans Khola Thado Khola Kahu Khola
Gunde Soto
Khaste Thulo Khola Nuwara and Rote Khola Gadua Khola
Neureni Gadua Khola
Kh d
Dipang atre an Kahur and Kaure Kholas Deurali Khola
Kusunde Khola
Maidi Piple, Bhudrung, Baskot, Raule Maidi Khola
and Saunne Kholas
Kanmarang, Dud, .
Chyanl
Begnas Syangkhudi Dhandhunge, Baguwa, Khya di 2112}11 alnd
Banspani and Khahare Kholas ndi ot
Chisa, Sanophadi, Dholphadi,
Rupa Dovan Bhangara, Karaundi and Tal Khola

Kalaundi Kholas




Hydrological Nexus

J /Kahu,Jn ArbaVijaya
N K
v {

\

f =N

Nirnfalpokhari

Legend
7 Watershed Boundary
VDC Boundary
"~ River
a4 PondiLakeRiver
Sand 2 1 0 2
1 | |
L L I |
L L 1

Swamp




Socio-Ecological Features



Socio-economic



LCPV: Socio-economic Feature

Total Pop™ 378,807 —

Gharti/Bhujel 1%
1%

Avg. HHs Size: 3.8 people e
Pop" Growth:  -ve in rural area (-0.3 s
to 2.33) but +ve in urban pamai/ohal

3%

areas (6.34 to 4.22) e aron o
Sex Ratio: 92, <84 of National avg )
Ethnicity: 101 ethnic groups
Language: b7 spoken languages,

Nepali the comman.
Livelihood: a3% pop" in agriculture. o

Ownership HH: Female-headed 39% HH 14%
Lake dependent communities: Jalhari, Majhi, & Pode (Phewa, Begnas & Rupa)




Demography changes (2001-2011)

ﬁnn:a;:opul_la:‘ior{’ﬁ::'owél: R%t!te Sex ratio in Pokhara Lake Valley Cluster (2011)
in Fo ara LakKe valley uster . . .
N . N Status of Gender & Social Inclusion in LCPY
A w5 A
&£ 1
\ Bent ampowermet meesue 0
o y=-36808 + 71184
% ratio
B 72.11 - 80 y I
— P Lo Women e came P 68
] 0 L] 18 Kilometers g 0 g 18 Kilometers
o gl
Women invlvment in adminitatv et .
i
Percent of Households with Absentee Population Poverty rate in Pokhara Lake Valley Cluster
—Linar (gl

in Pokhara Lake Valley Cluster (2011)
Women vl ment i pfessoal e

A

Local eefion women prfciainin poatag

Poverty rate

| I 129-35
Ptﬁc&k;;l:ihomln absentae |:| 351-6
== i P 6.01-7.5
b B 751 -9.21
o 18 Kilometers 9 0 E] 18 Kilometers

g 1]




Eco-Tourism: Window for the Economic Growth

Pokhara 10th tourism destination in Nepal

Famed for lake tourism and adventure tourism (para-gliding and
ultralight flying to zip-lining, mountain biking, rock climbing, and white
water rafting)

20 trekking destinations

About 40% of foreigners visiting Nepal make Pokhara their choice
destination

No. of tourists increasing at about 8% in the last 3a years from 1976 to
2010), with a dramatic increase of 20% from 2007

LCPV the Gateway to the Annapurna Circuit

Tourism engaged 13% of the total number of businesses in Pokhara



Tourist arrival in Nepal and Pokhara from 1930-2010
700000

600000
200000
400000

= sttt

1990 1991 1392 1333 1994 1995 1336 1397 1338 1993 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

® Tourist in Nepal ™ Tourist in Pokhara

Flow of visitors in Pokhara from 1990-2010



Human Development Index: 0.a76
1T Human Poverty Index: 16.5%
N e(MA'" Fer Lapitaincome: LSO 1,361




Ecosystem and Biodiversity



LCPV: Ecosystem & Habitat Diversity

= Nepal has 12 of the 867 =  Key natural ecosystems:
terrestrial ecoregions of the Wetlands, rivers, forests, and
world grasslands

= LCPV the conjecture of the = Each lake in the cluster: Diverse
Eastern Himalaya Temperate habitat mosaic consisting of an
Broadleaf Forests, Himalayan open water body, adjacent
Subtropical Pine Forests, and marshes and swamps, various
Himalayan Subtropical forest types, and agricultural
Broadleaf Forests eco-regions fields.
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Phokra City at the Shoreline of Phewa Lake [@Google




LCPV: Ecosystem & Habitat Diversity

Sub-tropical and lower temperate forests dominated by S/orea

robusta(Sal), Schimaspp. Lastangpsis spp. (Chilaune-Katus),
Daphniphyllum himalense and Alnus nepalensis

Several aguatic macrophytes, hydrophytes and helophytes
= Vegetation features vary as per altitude, for example: Table

Table 5 Vegetation Type & Distribution in LCPV (Assessment Study 2016)

Altitude (masl) Vegetation

Hill Sal  Schima-Castanopsis D. himalense A. nepalensis |
1000 v v
1000-1500 v v v v
1500-2000 v v v

>2000 v




LCPV: Species Diversity (Flora)

3b2 species of plants (286 terrestrial species under 83 families and 184 genera, and
bl aquatic species under 22 families and 26 genera)

32 orchids, of which 10 are endemic

Many endemic plants. Some of the endemic orchids are Zberonia nepalensis, [
eridifolia, Papilianantfeteres sp., Rhynchostylis retusa, and Arisaema tortuosum,
Lissampelos pareira, Berberis aristata, Asparagus racemaosus, Reinwardtia indica
and Ficus neriifolia

New species Jischidia bengalensi trom Raniban and Harpan and Phreatia elegans
from Chapakot

146 species of NTFPs

82 species plants important for agro-biodiversity.



Floral Diversity at Different Level in LCPV

Terrestrial Plant Aquatic Plant Cultivated Plant
[lass
Dicot Monocot Pteridophyte Dicot Monocot Pteridophyte Dicot Monocot Pteridophyte
Family 83 8 J 27 b J 33 8 I
Genera 84 48 0 b 1B J 4 16 I

Species 207 Ba b 34 2 3 g ] I
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LCPV: Species Diversity (Fauna)

« 128 species of vertebrates
including 32 species of mammals,
24 species of reptiles; 27
species of fish; 1| species of
amphibians; and 140 species of

birds.

21 native fish, b alien fish and 13
zooplankton species.

« [f Birds, 92 species are wetland

birds (17 families & 38 genera)

Recently, 49 species of butterfly,
197 species of other insect, and
192 species of birds (13 orders
and 2l families with 10 species
Globally Threated) reported from
Dipang lake basin




Classified Diversity of Fauna in Lake Cluster Pokhara Valley 2016 (T =

Class Mammals | W. Birds | T. Birds | Reptiles | Amphibia
Family 17 17 37 0 3
Lenera 37 38 lIf 19 8
S pecies 37 i} 40 24 |
Faunal Diversity of LLPV

Amphibia, 1I, 4%

Reptiles, 24, 8%

Pisces, 27, 10%

T. Birds, 140, 49%

Mammals, 32, 1%

W. Birds, 52, 18%
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LCPV: Invasive Species

All lakes haold alien flora and fauna
fishes.

b alien invasive species of fishes

[ilapia nilotica (Tilapia) and L/arias
gairiepinus (African Catfish) common
alien fishes

Decline 42% of native fish in Begans

Parthenium hysteraphorus, Mikenia
macrantha, Eichornia crasssipes,
Leerisa hexandra and Fistia
stratiptes are common alien plants

African Catfish




LCPV: Endemism

» |0 endemic Orchid

= 7 endemic birds

lurdoides nepalensis (Spiny babbler) Panoepyga
immacu/ata (Wren babbler)



SOCIOECONOMIC USE OF LCPV

= Phewa alone provided economic incentives of

NPR >3 billion a year

= A community cooperative in Rupa makes >§

million NPR a year from fishery &

Tourism . Lake base tourism in Pokhara fetched LS
= ([ver 128 species of plarmd 5 fi'éinfﬁl’\
ng ination 2020

million
nlants and 44 species as wild edi

it's beyond your imag



o ] u - I
ek . | "'.i

T o 7% of agrlcultural land has ACCESS tﬂmL

i ‘1-1 T A allse igation P hi
LT als are managed '.=
|r'r'IgEIfI:IlH,i armers - i

L A total of 3490 ha land is ir'r'igated hy ./

f’-“ | different streams of LCPV




= Phewa, Begnas and Rupa lakes have water
stnrage capacities of 46 xII]E m3; 17.9 x 106 m?




=  Phewa alone provides benefits from 98 metric

tons of annual turnover

RLRFC (Rupa Lake Restoration and Fishery
Looperative) practicing community fishery with

‘engagement of >625 HHs, Reaping benefits of"

about NFR 10 mllllunayear' o -u..f 1,#‘*

Fishery comman in B’&gﬂhs"!Kha E.Hrem
Eunde anﬂ Dlpii,_'lg

F*""mir 5

o

;:ir.



= Grazing/Fodder = Religio-cultural values

— 2.2 km? of grassland, with the — Historical, religious, environmental
highest extent in Phewa (1.7 km?) and cultural values.

Begnas (0.3 km?) and Maidi (0.2 o KeyiSites': ZHI]*year -old Shrzﬁ\n -

) 'é““?‘&‘*’*ﬁt NE'"JB g

o y italadevi agdeyv, Devi

= NTFPs/Medicinal and g Tem ;
Aromatic Plants ot "‘—““g s
_ >360 species of NTFPs/MAPs k ‘( : : M

———

— 8 fiber-yielding species, 23 species = -
natural dyes, 18 wild species with 3\ P }
floriculture potential (excluding the

32 species of orchids), and 98

edible fern species.



Ecosystem Services from Lakes & Basin of LCPV 2-16 (- = No; * = Low; ** = Moderate; ***= High)

Type of Services Phewa Kamalpokhari Gunde Khaste Neureni Dipang Maidi Begnas Rupa
Drinking water supply o - - - - - - *eok ek
Irrigating water supply 3k 3k 3k 3k ke 3k k¢ ke 3k 3k * e 3k * ke ok k *
Domestic water supply Fk - * = * - - - -

Industrial water supply - - - = - - - - -

Fish supply Ak * - * - * - *k e ke ok
Timber supply *k * * * * ek ek ek s
Fiber supply - - = - - - - - -
Provisional Fuel wood supply F * * Hok * *k e e e
Fodder/forager/grass supply e ok o *k * A ok * *k *eok ke ok e Aok ok
Food (plants and animals) * %k - - * * * * * *
Medicine Ak - - * - * * ek ek
Hydropower i - - - - - - - -
Mining and extraction = - - - - - - * *
Handicraft material * - - * - * _ * *

Genetic material Aok - - - - _ _ ok * ok



Ecosystem Services from Lakes & Basin of LEPV 2-16 (- = No; * = Low; ** = Moderate; ***= High)

Type of Services

Phewa

Kamalpokhari

Rupa

Aesthetic and scenic service

%ok ok

* %k

* %

Religious/spiritual service

*%

Historic site

*%

Cultural
Recreational/ tourism

%ok ok

* %k

* %

Educational resource services

%ok ok

¥k

* %

Festivals/hat bazzar/mela

*%

¥k

¥k

Water recharge

%ok k

%ok k

%k ¥k

Food mitigation

Requlatory
Desertification mitigation

*%

%k

%k

Bindiversity

%ok ¥k

%ok k

%k k




Ecosystem an d Bindiversity

Threats & Vulnerability
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Key Threats in LEPY

ENCROACHMENT

SILTATION

INVASION BY ALIEN

SPECIES

Unmanaged

Traditional tillage
and intensive
tillage farming

/

infrastructure/road

Forest
t defore n

N

Lack of awaren&\\

Lack of dumping
site

Construction of
road

Chemical fertilizers
and pesticides

Human
encroachment

Landslide

AR N
Sjfiation due to\
d and seasonal

\

Forest fires

\\l A

river

isposal of
'sewerage and
liquid waste

iversion of water

N\

N

Soil erosion

Flourishing of
unmanaged
settlement

/

Stone mining

Waste and plastic

(" Ramsar sites (Phewa
and Associated Lakes)

s,
‘/

..
7
5y

/5

products dumping

s

Over-harvesting of

fish and illegal
poaching /

Invasive alien plant
species /
7

vz

Invasive alien
imal species

| River, stream and
flood

Kamalpokhari

~




Threats Rank in LCPY

{Human encroachment |

I]:was{va aliz=n plant

spacies

‘Dis-pusal of seweraps

and hquid waste

Threats \ Targets Kamalpokhari ~ Neurini Begnas Khaste Phewa Maidi Rupa Gunde Dipang Summary Threat Rating
[ [Landice ] ] ] H || | High ~
L | Medium Medium | { Medium |{ High High | High L1 Medium
fChemical fertilizers ||| 15 I || e Ll - Medium
and pasticides L Medium Medium Kedium Medium Medium L Wedium
[Over-harvesting of || | ||
fizh and illegal L1 High High High High
mommdnim
Waste and plastic || Wedium
fproducts dumping L Medium Medium Medium
Siltation duee to flood
ang seasonal river

[River, stream and | | 5] 1] i | il ] || 44 =i - High

flood L1 Medium L1 Medium [ Medium | High L High L | Medium | High L Medium L {  Medium

|1nv15iva alien animal || | [ JHk| [ il L L Lidd ||

specian L1 High L1 High L1 High | High | High | High L1 High L1 High L High ”
Ratings: Project




Trends of Threats LCPY

SN |Threats Phewa | K.Pokhari | Gunde Khaste Neureni Dipang Maidi Begnas Rupa
| |Chemical fertilizers and pesticides use 0 1 1 0 1 1 0 0
2 |Human encroachment ) — 1
3 |landslide 1 — — — ! — —
4 [Sitation due to food 1 -~ I - | - 1 1
3 |Disposal of sew age and liquid w aste )

B |Solid waste and plastic products dumping — —
T |Over-harvesting of fish and illegal poaching ) 1 1 1 ) 1
8 |Invasive alien plant species ) 1 - 1 ) 1
9 |Invasive alien animal species ) 1 1 1 ) 1
I0 |River, stream and flood 1 — — 1 — —
Total Threats 0 g 8 g 1 g
Note: - Medium High -E
Trend-
—  |[onstant 1 |Increasing | |Decreasing




Climate Change Impact: Community Perception

Indicataors

Scenario

Sensitivity

Impacts

Temperature

Increasing

Increase drought,
farest fire.
evapotranspiration
high. weathering

Water level declined

Rainfall

Maore erratic,
intensive

Decrease water
sources, increased
erosion and
landslides

DQuality and gquantity
of lake water
decreased

Sediment flow

Likely increase

Highly affected

Decreased lake
area and depth

Evaporation

High in dry maonths

Change in water
budget

Decreased water
level

Invasive species

Likely to increase

Highly affected

Impact on water
quality and aquatic
life

Eutrophication

Likely to increase

Likely increased
algal population and
invasive species

Impact on water
quality and aquatic
life

Non-Climate
encroachment

Likely to increase

Decrease lake
water from siltation

Impact on lake
management




Consequential Impact of Climate Change/Vulnerability

Neureni

SN |Vulneraity Phewa | Kamalpokbari | Bunde
| |Enroachment 1

Z \Siltation 1

3 |Pollution

; Invasive alien ;

Species

Dpag | Maidi | Beas | Rups
1
= | = | 1 !
! ! 1 1
1 1 1 1




Greater Concern: Landuse Ghange from 1396-2016 (i)

[otal

Built up area (km?) Cultivation
M6 % 206 % W% % 206 %
003 002 B2 52 B2 G269 4BSR 4DET
085 834 103 7ROV
20 78 187 B9S5S
0l 573 008 445
04 E77 028 4653
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Greater Concern: Landuse Change from 1396-2016 (ii)

River/Streams Sand
96 % 6 % W % 206 %
072 OB 008 008 158 132 42 383
-
" e &
0 > 1 S
& )
u ¥ N
u & 0 &
N ®
0 & 0 1
0 QS\ I \bé
0 Q&Q 006 02
i 07 §§7 6 018 074
A’A\
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Greater Concern: Landuse Change from 1396-2016 (i)

Grassland Shrub land Swamp

M6 % IE % 19 % 26 % BB % 206 %
Phewa 5 088 188 LM BT 133 4 42 127 (0B O DR
Kamalpokhari 0 0 oM 0B 0 0 Of 708 002 2
Khaste 0] 0 00M DD4 008 23 OOB 308 %&u
Neureni u & \
Gunde 0 0 oo 7% 0 0 ﬂﬂ@é&ﬁ 008 136 Q@s‘?’
Dipang 00 02 000 o 007 29 SPRF 3% O R
Maidi 0 0 QoS «%&Q’ T E @Q‘é\“
Begnas n.méc\@&&‘“ﬁéz 75 0RgS  08 38 <@ 0 10 I

Rupa R0 im0 o 03 023 088 0 0 0003 OO

[otal %74 218 2.2/ 607 137 174



Lake Basin Governance
Improvement



WLV (World Lake Vision)'und
ILBM (Integrated Lake Basin
Management) are two "wheels”
needed to carry "Lake Basin
Management” forward to
"Sustainability.”

Planning
Gear

(.;‘:overnance
Gear

3. Seek ways to "
strengthen the 4

governance lelar7

2. ldentify issues, needs

{ Monitoring,

: Reconnaissance Survey,
z, Inventory and Databases

nprovement

eaernianen®

"




Consolidation of Basin Governance in Nepal




Gandaki State Proactive for Responding to Lentic-Lotic Ecosystem

= [Gandaki State responded in parallel
with the central level initiative as
comparative advantage and as the
stepping stones (i.e., Institution and
Legal Framewaork)

= [Continuous voice of citizens of
Pokhara as the pulse of
establishment of NLDC by erstwhile
government

= LGPV designation as the Ramsar Sit



Policy Provisions at the Federal Level: Footprint for LEPV

Dozens of Acts but the most
relevant ones:

Constitution of Nepal-2015

Many strategies, but the most
relevant ones:

O National Wetland Palicy (Z012)

O National Biadiversity Strategy and
Action Plan (Z0/4-2020);

o Nature Lanservation National

Strategic Framewark for Sustainable
Develgpment (Z0/5),

o National Ramsar Strateqy and Action
Plan (Z018-2024)

O
O

o

©C O O OO

Aguatic Amimal Protection Act (/960])
National Parks and Wildlife
Lonservation Act

Watershed Lonservation Act (1952)
Mines and Minerals Act (/955)
Pesticide Act (195/)

Water Kesources Act (1952)

Solid Waste Management Act (201f)
Irrigation Act ()

Self bovernance Act




Many Environmental Standards

O
O

O
O
O

Nepal Water Quality Guidelines (2005)

Industry Specific Tolerance Limits for Industrial Effluents to be Discharged into
Inland Surface Waters for Tannery,

Wool Processing, Fermentation

Vegetable Ghee and Ui Paper and Pulp (Z001):

Industry Specific Effluents Standards to be Discharged into Inland Surface Water
far Dairy, Sugar, Lotton, and Soap Industries (Z005)

beneric Effluents Standard far Discharging into Open Sewerage (Z00.5)-

beneric Effluents Standard to be Discharged from Treatment Plant to Inland
Water (Z0053)

beneric Standard Tolerance Limits for Industrial Effluents to be Discharged into

Inland Surface Waters (Z006) etc




Key Policy Framework at the Central Level

NATIONAL RAMSAR STRATEGY @ Netonat Adapiation Programme
AND ACTION PLAN’ NEPAL 2@ of Action (NAPA) to Climate Change

MINISTRY OF ENVIRONMENT
September 2010



Policy Relevant to the Gandaki State and Specific to LGPV

Legal provision dedicated to Lake and
Bindiversity in the Gandakai State

= Forests and Watershed Policy of the
Gandaki State (2018)

= | ake Conservation and Development

Authority Act (2018)
= Bar, Pipal and Chautari Act (2018)

INTEGRATED LOKE BASIN

MANAGEMENT PLAN OF LAKE

CLUSTER OF POKHARA VALLEY, NEPAL
(2018-2023)




LCPV: Federal Institution (i)

w National Planning Commission

National We a

nchunal

Coordination Committee

NLCDC

(Lake Entity) [lEparimentiof Eanests B Department of National Parks &

Wildlife Conservation

University, Media, Soil Conservation

Intergovernmental units,

NGOs etc



LCPV: State @ Local Government Levels Institution (ji)

Sl 0wy | State Planning Commission

District Forests and Sail
Conservation Office

............................ Bl Uriversity, Media, Interguvernmental
units, NEI]s eic

r—
“a,
Ny,
L]

Pokhara Metropolis



LCPV: Community Level Institution (ijii)

= Some Lake Started organizing into
cooperatives

Rupal Lake Restoration
and Fishery Farmers to Farmers
Cooperative BRMCO
Pratigya Cooperative

= Each lake has community run cooperatives




Lake Basin Governance at Community level

7
: = ILBM pillar weak in all lakes. ~_°
Average score on top of bar
5
= |ake basin governance better in
o 4 Rupa
9 5 7 2.9 5 7
2
1
0

Phewa KP Begnas KN Gunde Dipang  Maidi Rupa

Lakes



Participation

LEVELS OF PARTICIPATION

. Government Level
ll.Non Government Level
lll. International Partners

IV. Local Communities

Photo: Kamsar designation of LLPV (Feb Z,
Z0/6). Late Or. Lew Young, Ramsar Secretariat..
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Knowledge, Information and Technology

A. Present Scenario

Kathmandu University, Pokhara University

- Te::hnnlngy

4 o
T

universities (7rithuvan llﬂ/VﬂfS/ty, -~ L""A

n u u
I a Itluna cu“vEntIu"a SOINECHHREI LITRE O
MONODGEMENT PLON OF LOKE
CLUSTER OF POKHOR) VOLLEY, NEPI)L
(2018-2023)

etc) &1 "\

— Knowledge generation very
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interest and no priority based
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Finance and Other Resources

T |

WHAT LCPV NEEDS are = Bilateral & multilateral cooperation
= Plan based intervention = Regional and International
= Scheme based business cooperation
= Stakeholder engagement = [Ibligation Fund




= |CPV, the 10t and only Ramsar site in the mid-hill region of Nepal, and
designated first per the spirit of Lake Basin Governance in Nepal

» Regarded as lake-tourism vantage, Zity of Lake barden’, Orchids’ Ireasure
Land"and 'Nepal's Tourism Lapital’

= Strategic location in biological realms and claims one of the nicest £cological
& Habitat Hotspots in the world

= Phewa, Begnas and Rupa Lakes the bigger ones; others are smaller and
shallower

= Each lake differs in habitat mosaics, water body and species diversity

= Biological diversity rich with conservation significant species including new
specimen record and endemic species




= All lakes are degrading due to encroachment, siltation, invasion by alien
species and over fishing. Other threats prevail including climate vulnerability

= Lake Basin Governance is improving, Many paolicies and institution prevail, and
some overlap in mandate

= The Gandaki State resolved to implement ILBM with the formulation of lake
specific Lake Conservation and Development Authority Act (Z2018) followed by
the establishment of Lake Conservation Development Authority also
backstopped by the Forests and Watershed Policy of the Gandaki State

(2018), and Bar, Pipal and Chautari Act (2018). A GREAT JUMP TOWARD ILBM
IMPLEMENTATION




= [n addition, Pokhara Metropalis has Phewa Project Office with human and
financial resources, now making good investment improing lake environment
of Phewa

= |nitiative of the Gandaki State and Pokhara Metroplis in combined approach

now in process of declaring Pokhara Valley and Zake Lity of Nepal - Lity
Pot for Biodiversity and Tourism which will be the remarkable
milestone of ILBM implementation in Nepal

= Strengthening capacities of State, Metropolis and Local Institution needs
continuing from a mechanism to enhance knowledge, generate and
disseminate information, and ILBM would be instrumental in this regards
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