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EADE

HEREANBABEBERE I YIS VYR (ADCA)IT B KELEOMBIBE L LT, EL
REIZAIH»PS 12H 14HETO 12 HEICDEST, FN—NVEHORASTH 7 = 7#
KERBERBHEHERUNF T 4 TTAIMXENREREEICOWT, 7Y =277
AT 4 VTREEER L=

FNR=NVEEHZ. 1 F, FEHICEEh=ETER 147, 181ke’, AO 1,849 5 ADARE
EHTHs. FEEEIEETHH, HLON20%icdH /=25 265 5 ha »ithe LcRIAX N
TWb, iz, HEOH 8D BEIIRBL TR, ERBEEDN 40%% BELFEN 5D
TWbo A3—)VBUFIX. 558 RERFFEEHE (1992/1993 ££~1996/1997 £E) B\ TE

- FBRZ2REEFE L T3 HEAEREEIT N3, /=, 1995/1996 b 5 2014/2015 £

BiXBL S TRERHBIREEL % ADB DB A2 ZITRBEEEL TN,
s AN=NVBUFEEBBRS A ZRDOIEIRVED, EFHEAEORBICOAIZA
h, BERARERBLR>TWS,

S EIOABNEMBTCH 2R ASH 7 = UHIEX I NVEO KB TH h REE
DPRANCR D DDOHHMBTH D, T U7 1 L ENEABHEIEIN TN 51
WTH5,

F 3= )VBIFBREEIIARES HEABROBARMG L LTRIRThB Z LiT, k&R

2N TWS, AEENEHAR L XNV OHEMN. X HO—BRhiZE\NTdh
5o
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B 2 )VFEHOBE

1. H+
AN—=)VEH (UTF Tx1 BH) oE+HERE 147,181km? 26 L. HADE L HE
377,737Tkm2 D 3I%ITHY T H/MNEHTH 3. HLD TT%IIERE. (LEHIEISEDHTED,
ZDOAARPUL T TH B,
IIEHH ; WhWwB S PILIEHTH D, 8 5000m 2B 3MHEEES.
1578 6,000m ZEZ 5 (LH 240 LA EdH b, HHFRIZ 15 H 3 8,000m D
D> HB. 820 Nk HIAIBE LTS, H1Eo 5% IHEHHIZE
T 5,
erLRDHE ; 455 600m 25 5,000m ECoOME £ L. A 1,300m FigDh b
Y XBM IR & BT, LD D VEER LICBR I h B /MER.
S 5ICRIUMBERDOZE BF CLIOHEED & INTHIC DI TRBISER I I
R EDNRONZMETH 2. H 10 2% LIRHEHICE T 3.
SRR ; Tx) HOBICHBIZELEBMND., 1V REEE2E8T30089 54 F
B CH 5o 1EE 300m AijEE TR 25km » 5 32km b= > THIEL 47
LTBh, B0 23%%2 5DTN3,
ZHSET DK 40%IZHY T3 526 /7 ha 2 cdH b, FHBERIE 297 77 ha T& 20%
IRES, Bohss 176 5 ha ¢ 12% &> T3,
DPARVETE RT3 L CEERIHIIBEOMREZ RS L. ILEH D 9% & /D
<. WL (EEEEHE) A 50% L RBREREEE LD, T 51 OEHHIX 41% &%
S2TW3, 2] EOBHEONMSME2EZ B0, EWE K D dlifghz dulcBisR 217
ST EEERERT PO IRENI LI EEX 5.

2. A0

1997 £EfR D Statistical Year Book of Nepal(CENTRAL BUREAU OF STASTTICS)
R Tk BoBALIL 1991 FOEERAL D 18,491,097 AeHEINTED
iln] 1981 S DRAERFD 15,022,839 AIZH LT 28.1%DM%E R L. EFE 2.3%DEW
AR E R>T\W5H, 1971-1981 FEDBIMEN 2.T%TH > ZEX DL, HT
MR LR SN 30D, THAEOHME 0.23% (1998 4FHAMSHEE ; BT ) I
LT, BOTAESLREETH . B ADBRREE®ST i5MPEONNOBESEIC K
DITbNh T3, BLOBARIZET 9,221 FA. ZF 9,270 FAL RT3,
DUEWHRETRRITH D H. 1981 FESFAEICL S 10 FUEOBADICET 3 EESH
MAOZRZ L, BEHEEDNIN%Z LD TS HANREERIEZ 5,



3. [& - KX
M%) HoEL R < IEH, kb, PHScEiMtehs . &
& Bt ZOMMEHIC IO RESRERS, LIAL. HE2ENEIELELTWSS
X b, —BHICKBRIIKEN T, 86 H»5 9 A, 10 BOoEV X—VllickBOF
=60, 11 Bd5 2 HETCOZXFIIEMEL. BRIDRN,
BEA b X (EHOEED EL.1,330m) ORRT—F 2 R5 LT TH 3.
1H 2H 3H 4H 5H 6H 78 8H 9H 10H 11H 12H
BERXi5 168 192 237 26.8 27.7 275 272 272 263 246 216 184
BRSNS 19 39 7.1 116 155 189 199 196 180 199 177 25
PRS2 15 18 34 50 97 272 371 297 163 69 5 8
(FFRIPERNE  1,399mm)
6 A»5 9 HOE Y A— I EREERNED 86%I2H#HY% 73 1,200mm H3EEh LTS
ZEeBELAPB. ANICLTH ZOEDEENZDEV A —-VITEAIIREEL TRE
U. #2205 CRi=C L PBERMICEHS I TH 5.
X1 HERTT AR CHY PAADKRTH . £ 35PILEHICZORER
T 3MIIEEM)TH B D, ZOMDANIZE L X—HOAFKDH 5 FEH7) I CH
%0 T, BEIIRDPERVKOBENEENIITLZETH D, BEOEEMIRE
LRWEBOREN, RKICHDFHENZEREICERTIZEIHL I RETCH S,

4. B¥
M%) EORENZEEMIK. PYEDOY (A4 X) . hE AFE, b - 7PUSH
B, EETH D, 1992/1993 EREITIZH 2,900 T ha OEMICEMFIT I h. 4,900 F >0
BRFYL 330 T b oftoEEMAEEI Nz, TR EiX 1980 FRUBIEE IR
BMHETH > 28 TECBIT 2 AOENCL2ERNEEORAERMTNICL Y. BFR
i 85~90%ITIETF LT\ 5%,
1991 FDBERNC L B &, ER®D S1%HAEBEICHEL. ERD 0%IENEBICEELTH
5LOREND D, BRBEE (GDP) 12502 EEDEIAIX 1981 FFIZiX 61% TH o /=
bS. 1994 £EICiE 2% E TR TFLTW 3,
M%) EBRHEES 8 REIREIREEHE (1992/1993 4£~1996/1997 4E) 1B\ TEERES
REZEL T2EABIREZBRIT TN S, 7= 1995/1996 EE A5 2014/2015 FEIZB L
SEo TEXEBREHE (Agriculture Perspective Plan;APP) | % 7Y PEIsETD
BHDOBHETHREL TS, COHFT, TR EHBIFII FEEOFEBCRBELZEIT TS,

— BEiEEttont
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— BFEERfLE LERROEERE



C OFTEOEMIC Y= >TE. TRT Y b - Ny r—T#Eg (PPS) | Ik o T, AN
W\ ERS BRUREDEERS 7 FITBRDEHL NNV EER UIRBEEZEASDETT.
BEONT T XN TFEPITE2HD. BERREICERTZ LT, HROBYERRE2RS
> BRI HEIOHEEN L BERER 2 D DDH 3,

M1 BOBRFBIIN 2,736 TH . FHHENRIX 0.95ha L BMCH 3, RS
IZI3BhK 50% D3 L. E/-BRFED 0%HEB L TW\W5, BROTHFIERER
KAEMMBAAFAETH D, IMEIX 2% T L MEIh TN B,
2EFRD 89%HHHEERE 2ha LUF. F7= 70%id 1tha LI T¢H 3, BHEERE 0.5ha LTIt
BREE RSN, 2BRO 0%IARMHEEEL S5Nb, T/, THMUBRY 04%EE

FEL. BHEFOTEMEDREFEL TN S,

BEOFIKEEIIENIBICH b, HEFRFTEOLE LRI TEOML TH 5.

i INE A4 X ME: | BREw | BE &Et
s 0.55ha 0.24ha | 0.2%a | 0.10ha | 0.12ha | 3.87ha | 0.95ha
By 2.09t/ha | 1.27t/ha | 1.45t/ha | 0.85t/ha | 5.50t/ha | 1.2vtha | et %
My | 4.5NRp 45 4.2 3.4 1,200 1,500 124%
PiAHmEE | 4,138 1,097 1,423 231 2.273 3,483 [ 12,645

NRp NRp NRp NRp NRp NRp NRp

BEPAZHEFREE T OXHORELUANDOBALEKET 2L, K19 FLEe—ib, &
P H7= DFfE 290USSHAERE 5o RIK6 B/ F L UT1 A%f=b 48USSHY & 72
D PROBRRBICH D LHEEINID. BMEERPEFHBE@TLPHD L0V
BLTW5:0, Ul - EORENKES LU LRIBECHET 2 ETIIE>TORNY
DEEZLND,

5. 8%

F%1 EHD 19941995 FEEOEBIX. B 179 BV E—TH 5D LT, BADIK

655 fR)VE—LBURRIMARLRL Ro T3, TR BEiCiZREBHEEIEHRIh T
BRW®, BEVIZ  ETERYERICRIELNITFORSBZMAR I 3 2800V EkE
BRI 2ELEL %, HRORKOHEFERIIHHA L IS FTH b, BE86 4
BICIXEBRRED 40% %A ¥ RREDTH =D, EELRBET U 89 EEICIZmEMD
BRSO U= BICRER U T 23%IC £ TR TF Lk,
BECRIFEEERS L. 1994/1995 EEICIL. A - FEOWMHEEH 17,900 HA)V E—
THo/=DITH LT, B - FEDOMAZLED 65,527 BHNE—ICdDIFh, VI TEHD
BAEZELT\W5, BEVETHORNS, BEVERALTWSEED Mk EH
A AMBEOEMS CINFEEX BMRICELTVWBEE X B,



6. #t=

M1 B#RiZ. ADOK I0%HEETH 5 b X—HEEMT 20T ABRICIEH
RS K IERAFICENE Y DVRFRY b - BNV VEERRL Y 54 EHEIcS <
AU F - P—UFPEERKDEDIL>TV B,
FRY b - ENVERROI . RT—=), IH=I, 5S4, T, Vo T—Eno
PRI EL LTl —ERE B BERVICRBLTED, XMV k. 7—
V7BHRIXT =3IV, FxhVenolzbiih—2 b2 b, AEBIIBRETH 3,
BUA. 8, BETFOEERI FOEL 2EHEHTWS,

MR EATBLE, H#ICKE < 5 DOBERHISIC I T3, BEkh bv
ZXHHIE S 5 Central Development Region 24t & -EFEHO_ L S L R o>THED.
DU T Eastern Development Region ASEIEA CIXHEBABIRN T TATWE. BEAT
(XPEERI. hPEAR . MPEERMISOBIR AT EIZ LB E L > TB Y. SEOBL
S L HHER - T, BINOBRREERBERICHOHD S TEEEIH M > TB S 9 HEICBNT
& EAICHIT SHUERIRZE AT U A ABIRICH 5 2 L BSBUAMIC K SR8 L 25T
W3, AMER. SYWERICEEhRY TR ) BICBWT, BN by IhsEEn
J=ALEIC 3 B PaER - HhTGEl - MFEERHsL. EICESEREECH 2 N\A VT 1 O5R
BN TSI LN, BN EBHEOMELRYHREHEL. FFMICHRD T AR
FFTHA LT 2 2BR2VWRRICDH 5. ROEDEES W= FEOEHE T T O bk
HZ@WCHBPHI. BIRRTOS =2 b 2T S5 4 EHBMBEROICEZ X 2 280
WEBRX LD

L/z. Bhd ol < HARLED 100USSUA T 5pE%E LE. LLDC (Least Level
Development Country) T&%bh. BEROEN - BHEPEEN R BEAEERETHLLE
A%. BT, BEIEHTH LI LS. BHIBICH K 55 WEMICR 5 ZMEER. &
N ZBEHE R E D TEIR L 2t (WID ; Women In Development) | 254 HikiAk
SR ENREREE 2> T 5,

7. BOLEHE

55 8 EFBAREHE (1992/1993 £E~1996/1997 ££) HARIC Tk ERhs2 L %
BRI =88 &IZ 1,907,745 ATH o7=h FHUL 1,764,739 A LEHHID 92%I21k% -
zo EIRHEIDBRAIO 4 7 CHIFI W= BEIRAIL 375,400 F US M CHh o =05 RIT
374,600 TF &% b, IFHE 100%DEHEETH > /=0

M%) HOBAEEIEAEOEFEEHICEHDAMBEIMBEDTAREIN LI, BIXEXR
BAFETEIC BN T, RO EEdEh T3,

His, Hife) - MENRSRE. HERVWERE, 2L 0EMER. MO bEEE,



BT 5xXfh. 3 TR LOLE»PREREOMICEERPLNRMBEZEZDDH 2,
LR LRSS, ZORERBET 2FF1°HBONREZ DS, FAE GDP 0
bIP44A%E HDBICIEE>THWBOHTRTH 5.

INE T, BAEROEBRIMBOERX L DEEE2RO>Z L FbhTEEREIC
2T, BIWRFETIE. BEN2REMZHAAZ L2 LTV S,



SR2E BEREICHRLMAE
[. RASH7 = VAR E
1. BEOWR

M%) EFEEETH S LIXTROML CHBH, ERBESIEZ”ROTEIF2WEHE
TIXBAEEDIRME PN EEBORELBREZ2HE> T\ 5,

Fx) HEHNIBHEON 30%HTHSHBIURL 2SR L EbhTEh, Bh
ZRBNBBHEOHY UL 7B UHE»OMECEZE LW LY S POL
FHITFoh, IHETIFRHCE L OFFNRIF 4 BT BUA T, —AKBHHORES
ELTW%. ThSOBNBERIFEDICHEW., BObERICERE gD aERy ML
T, 1991 SEDMEEHTIEH 10 T ADAODFEEI N TN 355, 2001 EDSHCIXIEER %S
BUED 2V DD, 20 5 ANIHBZENT AN HEATHBEEEI SN D,

BUCRRBOETIC K D HIBRERIC N T 2 ERIIZ AR DTH 5. —H THAEARE
RO+ T TREORRIFEA24 2 - FEBLUBREIEL LTEHEIh T\ 3,

@ BHZHDLETFKEIATADRA
@ 7=xvHoKEEL

IHIC. ThEZERZMEE LT, 7 2 Ud EFED 5 ELTAT 5 KBOHERDD,
HERBNERTCHZ 7 2 VHMIZOHODEIIINTEBREL 2> T\ 5,

MAT. 7 = O#EARE T30 APVIATADZEEH 320ha ~Dh ADWHKDKBED
FES B LTHhITF5h3,

2. FHEHX OB

STEMXTH S 7 = THIIIN -V — OBNETR A SHich b, FEEFIR M
(Western Development Region) H > # ¥ &KX (Gandaki Zone) H X B (Kaski
District) IZBLTW5%. 7 xU#IXWPKER 4.35km?2, BrkAR 37,200 Fmd 28 LT
WREDERICE o T KIRE UToOMEEIZINZ T EBOBNERE LT EE,OFA]
RBFLETH 5.0

(1) FLming 2HmE

L LRH S, R 7 = U LRFOFES. FMRL LORME. FEER0TF+2
SICERT WA LD, 7 cUHOME LCoEREEDIT—ARIEL LTt
IhBICED, X% DDC (District Development Committee) & LT dBEBHERL
HERE. REREL UTHEDIT T AREHRE D A 2D 2 RE LB I B 2



ATH 3o

TERE - REERERBOFERIBRICL 2L (ERER—0) 1990 £ 3 AH5 1998
F2HD 8 FRITHRERIZ 1,424 Tm3 L Ro>THDH . FHMR 18 Fm3 LfiEXh3
DO, FEZTEMO—EE=E>TN 5,

HOBHR R 2R =AM KEOHEMIC OV TIZIABERE A DV ETESHED A
DPNEERPAVWTWAEEICEZ &, 13,000 Fm3 XN TWB, COENEKES
b, 7SR BE 180 T m* BB ORALIRAH B L TH L. T2 ERD TH
ELTOFRPRESZILIIRD. 7 2 UHIBR-TREMIETH 2BEER. HRER
DETERIK, YOKAEER. PAPVAKRSOLRLRBEE2EZ 2L X, CORRIIE
DTERTREBTHDILEX B,

(2) 7 z7¥HloKEEL

7 = VRIS TAGERERE A . EEPKIZ T R TERED W RS 7
MBS TN DODBRTH %, B, 7O PRREUTOXIE% ZI) ¢ Pokhara
Environment Improvement Project) ZAEMBI N T35, X7°01¥ I VCEBRT 20
PEFRRERIA VO OBEIERE CTH . HICBIT 3RS K B EE L LCidESs
BH B H, EFHK - HKETHRICEW: TAERBREROMEZE L THR\WI E 25,
7 = DHDOKESE ICEE DR DRI RV,

MATHEADFER S  RBOETFHA. FHASHICHALTE D, EEEBLUE
TVEDTE 5 WA T 2TFKICK 2O ERBLIIEERIHEATHNT, BRXZYT
2D TH 5. WAL TIIEOKADEMDIERIN I THITbhTED., AEBICX 2%
FROFMIEEI NG, T WALEREHAZETHAAKE LUCEBBNICRIALTS
D, BT 2HPKEEAICANS Z LICfV., ESBEOGNERZIZUD L L TRFERT
NOTRERHT 2LENDH B,

(3) ZzURADPNY T LDEMFL

7 = UWIETHRICI 320ha OZBERERT 27 c T PAPWYZTABH D, DAN
WHIFISA 9Im® (DADWAIK 8me, BRI 1m?®) OHUKEFTV. RO®HAL LT
St~ LT B,

CDPADNY 2T WMI5EREER 25 FEE2FERL T, BEUKEEOW=3AEATED., %
FIDFHELE D DFKIEMSRELRER T 200, HERRRICH B,

PADNY T LEFRT ZORMME D SHRFERIH LWVRIEEET 20, BEY X
T LOMEOH AT, EIAMDBRAIC L > TR TCEIRBEIFETH DL LD, K
ICREHCET 230D L EX B,
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7xUHEBFEL TR I DOOKRERFENEHINTVEY. Thbd 27 2 UHKRAE
RRLERE L AE ST, RhSEoME - 85 - BIESOSEN RS EET,
MIERRD =D (19-7°7)) OURLEBELOBHNETOITLERETIHOTH
%,

31. FREOH/N

7 = THIHER L THOBOELEINY 3 HDREOEARNKO IR, QRFLBIFICHE
SKEBLICN T ENRDOIE, QEFHLL TNBLADNWS T AOBUEEHE DR
ZELUT, BUtERZPLE UTHEEERORREIX) 2BRHEI NS T 2 MEE2E
B LT SROBFEHENEORL T2HDTH 5. $F8T. T ABERICH
LT, AEHRPICERBEZIT> 3D TH 3,

3-2. HBEONE

REIIARE I 2BBICHNTTERT 2. F1EBBICBWTL, Rh5HBLTt7zy
WD NGB L T 2EBEASHERHEOT XY —75 V BIER L. 7 = VHIELICER
E¥T 7 = UHICER R EE 2T 3 BBt s - 2% - BEICRAEAN LB
THERZ1T S OIS TEDEE 2 LT 5.

(1) BRtEAFE

BUERAEIC K 2 ERERR IR

7 = 7HELB L UN—N V) BRLE T 3RBOMEHR
7 D HAOTNIFAT I DUE

WAL - E ARk

7 = 7 #iDK B ER

TAGEATAR B BIRIER

BEE A DSWVATADERS AR & £V bR

7 =7 #HIB L U EI 3 3 BR B R ST
BASEEHEICBE T 2 ROBEMRE

CHCESNCEGRONSRONS)

(2) YRY—75 > L EMEHEDOILE
SOELHBEICESNT, FECLOEFFINETV. ZORBRICEDSWTIREE
NS B EAETH 2R T D,
@ TEKEE NI K BHERYI-VaV BTV, 7 2 UHIOHERDMCZA AR FREAT 5,
@ BOEE NI X BHOKEVERMNT L REFE (TH) okEt

S11-



Q HEEPADPVATAOEFHMEDIRRICE S . SEEED IR

CORREZIT T,

@

QOO®e e

BRI 25D 5 OIS 3 T ABEYOREE. FESEED
MR

BERIC BT % LIBREMNRD IR

B OAEINER & BRBREASN Rt 5 0Y#7) (BREEKX) &Rk
HRBROBIBIIRERDIIR

KEHRE - WEDO=DDEINEDILE
FRIHIRD T KB AT MR B D ST SR

BERR 2P A DS ATAD BB S B D 31

LEOHFEORRIC ONTOWREMRERERET 2 (71 VEVF 1 3HH) . 20
ABIUTOED T %o

CRCRONONSNS)

ENNFAEDFEME

BEEEOBE
BEEEMOUMINS & UELAEEt
EEBROBE

BEEHD= DD TRIERK

M, B D 5 OBE(LO IR SHE

4. RAFR
B9 REFFFAE TR I, BOLEEHLE S HRRFBIR L CORSRBUEEL

BK 7z UHIPEE T 2RERED R 5 OREIARIUL.
DOHEEIZLE > TR S WRWVERETH 5. AGHEN.

F% . EHEREREE
TRRLREERE ) LW 5 EENR

TUINT B EANIRDMATH 5 L2 5. (R DBIR DD 5 5afk L BERS H 3t
ETEHERRIBEHRDPS b, FHLEHEIICANE T EicBiT 28A0%HE LA
GRIRREEE & ORA2IXD 5 FREREHENC 2 5 b O LFHTET X 5.

AEHEOHAE LB LT, LI TNIESETHL RBERLMEIIN LT, Bk
RRF7°-HI X o T\ IT RAIC X 2RI BN OBN L BB ESGEXh 2 O L
FTEB2Lhs. FRRBOREIF—BLEDOLhZLEZ 2,
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II. NF D7 4 HEIX RN RN E
1. BEOHR

SZER U@ b TR JEIXEMEERED 1 0 0US $Icili- B RBBIRETCH H. 20
HEDE  ZBEIIE> T\ 5. ABERCEYERICET RV X EICE > TAMN
BORBEDRPERNEEZISND, LI LRXSEAIICBIT BRI AEILER
D5 0 R%HFERMHETH 5. BNMHOREYSEO X HORRIZORM>TITLHBIX
whTH B,

NFOFAHOIAINIHTIEEARD JICA 1Tk 28 - B 7O 7 b1 99
24X D ke U CEMS W T W EROATHRRE L HEERY — 2 oM _Eic X b @5
BN HBThh TN 5. ENORBICIKEBRREFRIRIERL INCHTCEDA
PR RN D b ZREIMIRICIET,. 20k, REEEF T CRIFELERBRA LTS
LFOREEBNBHZRET 2BICL Y FAIHBOBNORBEADDRITTIT L BIFX
h3,

At R JHICBIT 2ENRARRBOETN TS L LT 0ULEEIRET L L
Wbh a2 HoE EFizozdh, BRORRICORMZER2MGT S,

2. FHEtX ok

NFUF4HED b XBMERE A0 kmICH OB TLIINS U Fa— 2 EBAICAIBEL
T3, 1 SOX%EEF % Municipality TV v F+ EEGRHRICIZTF R v b LD REE
IAIE T 8L UTRA. EBRENICHERNICH T SR T —NBEIE > TV BHEIT
H5B. BIEEIZBWTUININD T 4 THERD 9 O UHBEIKBLTVBRIN—NICBITS
HRIR R BRI TH B,

(1) 70t RER R ELERE

NFITF4HEA I X254 0 kmDEERRICSH b 455 - BFEHICIED b Xk
BRICBHRL T\ 5. AR TIN5 4 OILERICAIE T B/ SRNBLET 2 )
TV DR, THEDEIINTF D5 1 BAESERKIINSR S~ F DT 1 FEDERE
DOH T\ FERIXZOERFICEFEZRKER I 2 2BV IRECH 205, BEEORFIIIEFIZ
B, ZOMBLEICEAL TINTFT DT 4 O =)V SIEHBZBEIISHEIhTEDS
I\ TOXREDH DN DISERMROERIE T - WhcT < DI ARG HNTT
JEZURTIERSRN,
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(2) BIEFYHER

NFOT 4 HOLKEEREIZ4 0 %ICHFH=RNMRRDOEDERDS I, Kokt
PFEI. WERISKRAOHE S & U TEB RSB ERN SN TN S, BEOLAEY
WoTH, BIRSHFOA— VBN FROREZARE LTBhEALEINZ L
CEETWICHkEIh . TR 44 2 FOil FRECHRAI N 2 DREHE = DR
KEHEV . TRERRBKL S  BKRESRIIE LM TUGRDOEADELER~% &
AENZ AR TRV BT R JHOBNICBIT 3% AREIEER LT\ 5,

PKET ST RTEBI N TNRWRF DT £ TH BN TNV BT T AE
PEET %, BEBFICBNWCTFAEBINT 2 FTAGEENNF o7 s HIc k> TEBI O
=B EShETARNFOT 4 HOTHRAICEDSNS Vit k> CTHRULEX
BEITTHTEEX  VIINCBHRINTWS, FRBICBERETERAREL 2=
DIERIZN T UT 1 BRND 2 V)IBLKESL LCRAHLTNTEB D, BEE, Tk%
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Summary

This report presents the sedimentation February 1998 survey data of Phewa lake and
comparcs it with the surveys done in the past. The lake sedimentation survey showed the
maximum depth of 22.8 m along the BM 14 to BM 18 survey line which lies in the main
reservoir area. The maximum depth in the silt trap area is 10.57 m (BM 22 to BM 23).
Average depth of the silt trap area is 2.58 m and that of the main reservoir is 9.76 m.

Volumes were separately calculated for main reservoir and silt trap arca. Volume of water in

. . T axge 3 . . .
the silt trap area is 1.89 mitlion ni® and 35.31 million m* in the main reservoir. Hence the
water volume for the whole lake is 37.20 million m’.

Scdimentation rate in the silt trap area is very high. Compared to the 1990 survey. 17% of
water volume has decreased in the silt trap area whereas ouly 0.5% of the water decreased in
the main reservoir. Regression Analysis of water volume vs. survey vears from 1990 showeil
that the. lile-span of the silt trap area is about 17 years and that of the lake (main reservoir
plus silt trap area) as about 206 years, assuming present scdimentation frend.
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Water volume

The water volume of the lake in the survey year 1998 was feund to be 37.2 millicn m® (Silt trap

~!

area plus Main reservoir). In the previous survey of 1984 the volume of the lake was 27.7
million m*. Thus the water volume decreased by .1.51% in the period of four years. The silt trap
area which covers a surface area of 73.24 ha (16.8% of lake surface area) has a waler valume
of 1.89 million m* (5.1% of lake volume) and main reservoir which covers a surface area of
361.76 ha (83.2% of lake surface area) has a water volume of 35.31 million m” (84.9% of lake
volume). Details are shown in Tables 7, 8 and 9.

Table #7 Lake water volume (with respect to water level of +794.15 m amst)

Survey Lines Volume of lake waler ‘000 m°
Mar.'90  [May '91 [Apr.02 [Dec. 02 [Jan. 94 |reb g

Silt trap area

13-4 & 135 105.78 2914 105.57 106.84 102,64 7267
5-13, 12-13 & 12-5 1263.44] 1227.15]  1194.06] 11809/ 1150.45 92111
6-11 & 12-5 264.20 249.96 238.66 230.70 205.16 170.83
10-7 & 6-11 44772 415.41 386.04 366.94 28007 23308
8-9& 10-7 688.09 648.55 630.47 G15.78 550.25 490 36
Total vol. for Silt trap area | 2769.23]  2640.20]  2656.62| 250125 2288 A% 1887.05

Main reservoir

14-3, 16-15, 17-18 F35850.29 35802.061 35645.30[ 35572.95] 35476.43] A5307 68|
Lake (Silt trap area + Main| 38619.52] 38442.26] 38201.92] 38074.19] 3776503 37195.63
reservoir)

Volume change or sedimentation

The change in volume of lake within a certain period with respect to the reference water level
(e.g. 794.15 m above mean sea level) indicates the sediment depasited in thal petiod. Table 8
shows the annual volume change in different parts of silt trap area and main reservoir. The
largest amount of sediment is seen to be deposited in the area enclosed by the survey lines 5-
13, 12-13 and 12-5, where annual deposition (from January 1994 to February 1998) is about
57,000 m®. The annual decrease in volume or sediment deposited in the whole silt trap arca
and {he main reservoir are about 1,00,000 m® and 42,000 m® respeclively. Therelore, the

annual volume decrease or sediment deposition of the whole lake is about 1 42,000 m*,

For comparing the sedimentation process in different years, the first survey of March 1990 has
been considered as the base year. Change in volume and percentage of the lake volume in
different survey years with respect to the year 1990 are summarized in Table 9 and the trend of

sedimentation in the siit trap area and the lake (silt trap area and main reservair) is shown in
Figures 3, 4, 5 and 6.
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Table #8 Annual volume change (‘000 m3)

Survey lines Mar ‘90 10 May 91 | May ‘9110 Apr 92 | Apr 92 to Dec 92 | Dac 92 to Jan ‘94 | an 94 1o Feb 98 [ Jon 94 1o feb 29
BM {o BM {annual} (annuat) {annuat) (annuat) {annuat)

Silt trap area
13-4 & 13-5 -6.64 6.43 1.29 -4.18 -30.11 -7.53
5-13,12-13 & 12-5 -36.29 -32.16 -14.02 -30.52 -229 .34 -57_3_i
6-11 & 12-5 -214.24 -11.3 -7.96 -25.52 -34.25 -8.59
10-7 & 6-11 -32.31 -28.47 =20 -86.92 -46.94 -1 1.7_3~
8-9 & 10-7 -39.54 -18.08 -14.69 -65.53 -5‘9._99 -114.97
Total vol. for Silt frap area -329.02 -83.58 -55.38 -212 .67 -400.63 -100.16
Main reservoir
14-3, 16-15, 17-18 -48.23 -156.76 -72.35 -96.47 -1G8.80 -42.20
Lake (Silt frap area + -377.25 -240.34 -127.73 -309.14 -5(G9.43 -142.3614 -
Main reservoir)

Table #9 Volume change analysis (‘1000 m?)

Silt trap area

# of years from| Waler vol wrt wi % of vol Vol decreasa | % decrease Vil decrease % rlecrense
Survey year | the first survey | +794.15m(amsl) | compared to | compared to | nompared lo comparesd to compared {0
Mar'30 Mar'g0 Mar'90 previous survey | _prev?ous suivey
Mar. ‘90 0 2769.23 100.00 0.00 0.00 0.00 -
May '81 1 2640.21 86.34 -129.02 466 -129.02 4.66
Apr. '92 2 2556.63 92.32 -212.60 7.63 -83.58 3.17
Dec.'92 3 2501.25 90.32 -267.98 9.68 -55.38 217
Jan. '94 4 2288.58 82.64 -480.65 17.36 -212.67 8.50
Feb.'98 8 1887.95 68.18 -881.28 31.82 -400.63 17.51
Main reservoir
# of years from| Waler vol wrt wi % of vot Vol decrease | % decrease Vol decrease % decrease
Survey year | the first survey | +794.15m(amsl) } compared to | compared lo | compared (0 compared to compared to
Mar. "90 Mar, ‘90 Mar. '90 previous survey previnus survey
Mar. 'S0 0 35850.29 100.00 0.00 0.00 0.00 -
May ‘91 1 35802.06 99.87 -48.23 0.13 -48.23 0.13
Apr. '92 2 35645.3 99.43 -204.99 0.57 -166.76 0.44
Dec. '92 3 35572.95 89.23 -277.34 0.77 -72.36 '0.20
Jan. '94 4 35476.48 98.96 -373.81 1.04 -56.47 0.27
Feb. '98 8 35307.68 08.49 -542.61 1.51 -168.80 0.48
Lake (Sill trap area + Main reservoir)
# of years from| Water vol wit wl % of vol Vol decrease | % decrease Vol deciease % dacrease

Survey year | the first survey | +794.15m{amsl) | compared to | comparedlo | compared lo compared lo compared lo
Mar. '90 Mar. '90 Mar. ‘90 previous suivey | previous survey

Mar. '90 0 38819.52 100.00 0.00 0.00 0.00 -

May '91 1 38442.27 99.03 -377.25 0.97 -377.25 0.97
Apr. ‘92 2 38201.93 98.41 -617.59 1.59 -240.34 0.63
Dec. '92 3 38074.20 98.08 -745.32 1.92 -127.73 0.33
Jan. '94 4 37765.06 §7.28f -1054.46 2.72 -309.14 0.81
Feb.'98 8 37195.63 9582 -1623.89 4.18 -569.43 1.51
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Figure #3. Water volume vs. survey year (Silt trap area)
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Figure #4. Sedimentation trend in the Silt trap area
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Figure #5. Water volume vs. survey year in the lake (Silt trap area plus Main reservoir)
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Figure #6. Sedimentation trend in the lake (Silt trap area plus Main reservoir)
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Life-span of the lake

Silt trap area

Regression line of volume vs. number of years from May 1890 indicated the “annual
sedimentation rate of about 110,000 m® per year. If this trend of sedimentation conlinues, the
silt trap area will be completely filled up in 25 years from 1990. Hence the silt trap area will be
completely filled up in the next 17 years. If we assume a uniform sediment deposition uniler the

silt trap area, the depth of annual sediment deposition is 15 cm.
The lake

If we consider the lake as dead when the main reservoir and silt trap area are completely silted
up and assuming the present trend of sedimentation, the lake life-span may be estimated as

214 years from 1990. Hence the lake will be completely silted up in the next 206 years from
1998.

As the lake has a national economic value, extending its life-span is a major responsibility of the
concerned watershed manager. The local people also play a vital role in prolonging the lake life.
This report will create awareness of the lake's sedimentation status. The watershed manager
should study the trend of sedimentation in different areas of the iake and should focus his/her
conservation efforts to the more critical micro-catchments of the lake watershed. For example,
the segment of the silt trap area represented by the survey lines 5-13, 12-13 and 12-5 showed
the highest sedimentation. Annual volume decrease from January 1994 to February 1998 in the
segment is 57,000 m*® which lies at the mouth of Harpan Khola. This indicates that the
concerned watershed manager should focus hisfher conservation efforts in the micro
catchments of Harpan Khola and its tributaries.

Possible Sources of error

Some errors cannot be avoided in any kind of field work. Similarly, the data presented in this
repart may have some error due to the following reasons:

» Rope stretched between the BMs may not be straight due to the wind or water movement.

» Sometimes the boat could not be rowed at a constant speed and on a siraight line along the
rope.

» Marks in the rope may not be exactly at the same intervals.

« Profile may not be accurately recorded at places with profuse plant growth at the lake
bottom.

+ The reference water level could not be accurately recorded due to the movement of the

surface lake water and large least count (LC) value of the scale located at Pardi dam.
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