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Kurt JIGODEESS 1 800m D ILMIZ# 60ha O BHEA NS
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3~ oha BOKMNALEL TS,
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Mongar Dzong @ % 77#7 4km. ¥4 1.800m O BAFIMIZ &
L% 20ha DREAHD, VY —F L ¥y —DRBRHIT
EEhTHA,
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1

T—42 FTHOBE

EofE

T8 ikt EF Ny ME, R ROBEES S FLEBEZHELTVS, BRI
46,500km’ THAMOW I IMETH 2, EL DT E ZKTCHEMKTHE SN 5 BB E % ]
EETH 5,

ML I R 170km T2 O B EE 127,000m 1C KO H S - REOE(EM L v, &
BB 127,000mBE O 7 T YO EBAEL D ARIGTE Sk v, o I

- 1,500~3,000mDEE - &AL ), KEZEBBRTEHFLIRATHL., FRESE

m25FE R, L~ A F R10E/MBELD,. 6~9 A0 MEM% HOWKERTEIL.
1L0O0OOmmAZE TH 5, MBI A~ FERE & L. HEHR300~1,500m T H 24 4
SEEL D, LD > TERRESI0ESE L. FHEWEDL2,500~5,000mmE % %
%,

TR I BRAR RS £728,399km? (61.1%) ., K. Tehh, BHbSE A58, 292km? (17.8%) .
BRI (HERLTED) 3,559km? (7.7%) . ZD4i16,250km? (13.4%) EhoTwnad,

ALTiE657 A (19904F) T, HE R B HICEBT LTWE, BEIE vy —> gy 7k
(54%) . # O v FiE (32%) . /25— VA (14%) TEELE < . HEYFEHT
DIBFEELTVWD, 0, FHEF Ry MUEORL Yy 2R T— 5L OEKE 7
TWwh,

B VEEEN T, REHREROEZ LT CBBHLBIO%EE L Tws, 272,
NREA Y FEORRIBOEETH Y, MOBE L ONLBRIZONTS [ F -
T8 YEK (1949%) | WEDA Y FOMBRBELIL AT VA, Lo T,
NZBBEBLL T B EIZ19914E1 RISy BT, AFEMHEASEIR 4V F. Ny
YIFA YA, 2= O3 s EICT ERv,

RERE (BE - -HELED) KECKFELTBY, BEIEMNBERE (GDP) O
41% (19934) 5D, BREREADDL90%I2EL TV 3, GDPIZ 19924 C6.178F
FANu.TH %, HEEDEBHNEZIZ< A+ 2T, 1990,/ 914FEED217H FNu. 5 51992/
IBEED634HINuANLEEBLDOESVE RO TVLE, FEOHICBVWTL 42 Fis
MY ZEELIEKE <, 1992/ 93EEH HTl383%. MATIX60%ITELTWD, &
HIEED, AV M, AMPEERET, HARBRER. k. APEAGS L EW
TWoo 1987 LUBROBAIEAL, MAGEF—FLL 5TV, 1991 /924
DERTFTHEEEALBIIE HINu., 2,141 HHNue. CHREBBIZE>TWwd, F7.
BN DB OEAICED 5 E413131240% & K X,



1.2 BEOHBE

REGFAEOEBREETH) . EABEEDAI% (19934) % 4. BmEREZ AL
YOBITEL TV D, L LS, .i@%%fb#%%&m%ﬂﬁfﬁb%hfw
A7, HHBEBREE TD16%L P %<, 191EDF— 710 X2 L SEHER 12
7,477km2T, ZONRIRICRTEBYTH 5,

# B [ 7% (ha) # E %)
Valley Cultivation 52,500 1.0
Terraced Cultivsation 235,300 31.5
Un-treated Cultivation 349,700 46.8
Shifting Cultivation 86,500 11.6
Orchards 21,400 2.8
Habitation 2,300 03

& 747,700 ' 100

tif: Master Plan for Forestry Development, Preliminary data, 1991

TS VEECPLRABOBREERLTEL, LPL, BRETCHALEEIENE
BICEBVORT, REYW (FIRY) OB ARBRACHAZENICIHL, BR—F Y
) DOEWFEAE REETFY TLShak /N &L, W45%DERS1hall T LA BB EFHA
LTwiw, —FEZD)ORROFAER I ADOHINICIEVE 2R OBERIIZSH 5
By R T - YEICR AR A VBRIV EVWEEbATVE, ARER
RUBWEEN—- T, H66%THERIIRLACTEHLP/HMLTV2b00, H
AEECBCOD L VOPBERTH L, TEEWIEKREEI S LT, H77%0 8
BTEESATVWDS, BVEBE L) 0L ERIR, K2.3t ha, £9bAHZ L1.4t/
ha, /AEL I/ hab BV XNV ICH Y SHEEEPO L HAEERON L2 XD LEH
H5b,

ME, AV FETOBEBEOREEYELT, AL VY, IVFEL, YL ThHEDOR
ZTEMOEEFZBICHEMLTETED, BRUAMMENS 725, Mihd S Otk
BEIMLTwa,

REBREFBEPRRTHAFT SN TV LN, S {AEERA. HVvidF—X, Ny —twvos
THRAMDEETHS, IA-REHRBEROMELLTHALATVLIE LSV,
1989 DR EFEH L. 4303,5008H. ¥ 237,1005. I b 46,4005, ¥47,8003
132,5005, #K63,2008H. %26,10050, 210,700 & %> T\ %,

Ty VEIRBIILR¥E, BE. REIHEVWIREV 22D I BH 2, BEDARRTH,



BrrEAR R ARRSEED D CHESRTEY ., BEYOREICR,LT =
EDTEILRVIEHIIL REHOEENSCFEASA TV 2, REZEEORMAK TR K
SNELDOEABRE LTREVORNBZEDNE 20N E, 7. FAEOBERIZMRE S 4T
EMZHEBOLUKCKEL TS,

1.3 EXFERGE

T BT AREFEREZ1961F SRS, B, £ T7K5 #ESH (1992~
19974) PEBEHTH 2, ChETORRHEORBERINTOLEEY) CTh 2,

BIRSr ERBFE EH - BYBIUHBTOEREOEKNA > 7 5B,

(1961~ 19664F) 48 107.2H 5 Nu.

H2RS y FRBEE EXHBA L7 IHMA~OHEE,

(1966~ 19714E) KSR [ 202.2F 5 Nu.

FIRSy EHRRFE RAKEEX. ST%. /. BERERE~0BEAHE

(1971~19764F) XA : 475.25 F Nu.

FARSy FRRHE BHREUFEZ. 1% . BLEES~0ESLE

(1976 ~19814F) XA 1,106.2F F Nu.

FSRSy ERRAE ARFERM (ZCHEBEDR) . EHRKSEZ. BH. &
T, B¥ - BHLE~NOESAHKE (1981 ~19864E)
FX A : 3,100.0F A Nu.

HOKRSy FRRFE T¥ - "5 BE. B, SxEL. ¥F

(1987~19924F) XA © 9,500.0F 5 Nu.

CRNOOHBOERIZIZ, BHRLBTROFRBKE, HATS DAL EEEL ALY
TEADEZOHTOREDORENS S, EB. ThTCOBRBEEEEICELE D
EHLE LATERBIB TITORTEY | $HERREBL P - B IR T OB E 4
HZEIN T3,

o

TR 7 F7E TIHAREES,590. BANwOFEIMINT VS, KFHOFERS 1
RUCRTHEYERN T, BEZICIEHN2,433.08F N FE D4 TOL TV, %7 %
SyHEETE., ERFBOMELEFEMROBESIVBERE* T ESMEL L T
BY, BEBATCHUTORCHESBVWT WS,

REAEOMELARE LARESE
REOFFOME - £EREOUE
RREBEDOHEIHFI A



1.4 T4 @%¥ELCRNRHRER

EREHHBROHERIABICL o TERAH CLBERLRDPLE LD THL, 77— ¥
YEREOTIOMRIBREOKELH I DOLEIAOATV S, T4IEE, HKD
BEBRETORBORTE. BMRE, BROBFMNESERAEE 22, MA T, £
REEMORRE., BRTLZVEE, 2HEMABEIABAKCL > TKELXMETH L,
COEIEBCTRRBOMBEILZD L, EBEBOTRRIRBIIE > TORELEE
LhoTwa, $72, AHOARREOKRELMBELZoTVwE, Z0LDT— 5 YEK
FEIFHRITELZREZHET L2720, RCRT LI RBEBEEZZ TV,

BRFEABRERT IO LEL TCAOERTHLEGLEI AT L20H%
ERVAFLOHER
RERTBREEW T T E2HHOBRR CHEEOLE
PABPCROIRKIC X 2EWHEEROILK
REORERVHETELZBEOH E

CNOOBBORETT -5 VEBFRIRROFMBHERCEFEREOSEZHEL.
19924£5 A [Bhutan Research Strategy and Plan : The Renewable Natural Resources
Secter] #HRE L7zo ThiZ, RE, TE. HELZARAF LBV TY Y3 T I &
DTEIHLVHECHELA-AHABTREZEREZMBET %5+t 2% — (Renewable
Natural Resources Secter): L T& H 2, BRAMLHARLHETL-DOE - AR
EBHEINITERMBEHNALCEBLTCVZbDE—TTE2bDTH 2,

SEM % RNRATZER EIZ, AHE., Wb, RHE. SE. KE., OBEHEZ 4> 0
W, §2IELEE, PRI, PELH, BHICRSITL., FHRBICRNRIE LY ¥ —
TRELTEBINDS , EHIBMORNRHE LY ¥y —3RkD2 oDBEFHEH 2L &
ENTWwa,

R¥E, A=, FE. KESHFICBVCHY R RERRRUOBHE AT L0ORYT, M
TEOBERVREEROFRE O

TR - BERKoBE
BFHBIZHZFEEINZZRNREY Y — 3 RICRTEY Th B,

EEHE 2NV Y- (T4 T —B)
T C NV aBRE VS —- (T Fa—T % FF VR
PRI © TAY B Y —

R h v r~BRE Yy — (F T H B



2.

2.1

REBMERELESHARIE

REpI OB E

(H)

(2)

B - HE

WARHIE XV > F (Lhuntshi)  £>H L (Mongar) . ¥ ¥y (Tashiyangtse) .
5 ¥ A ~ (Tashigang) . X< % £ (Pemagatshel) . ¥4 K v 7. U3
77— (Samdrup Jongkhar) D6 B4 5% ), MBEEOTHEIZH11,530km?
T, CNEEZETHBEOH25%IHYET 2, BEBOF 4 v 7—Hh L HBIHK ST ©
DRBIEEBRTOATNETERICL LT 7 L RAIEEV, HBR~OT 7 £ 2 13R L
wﬁﬁ@ﬂtwm% BT, 74 =D oMBROBLICHNBTL2Y P H 3T

EAREERE 34 190km i T E 2 VA EH B T3 9550kmic % 5o &I ER 12 H 8
MR ZEBETEINCE ), BRBLEL I Lo0d 24, H30%0H(T
Oy Z)YERECEBIRERCHISOERIBEEOER » S —H TROFIC
BELTYS, HEBROBEIEFEEEBHIRICHTEB T, BOAITIHG
WICHTTTB Y, BEIFHEOBIR180m» 5L o b EEEMNEDT,500m F T
ZALICBEATW S,

KRB - KX

RBHBOXBERIZOEH LV EFEHOBERLL S Y IIROB LT T
ZUCEATV S, HBROPTAOD B S VI IIZHES1,800m L F 0 iy %
T BIKEBRLALLEBATRIVECEESITORE, 25 Vo -MiRicB
WTHRBFEEIBHTH2H, LHMOREBIEEDES Y P ehoTWwb, R
DEBEE, BEBIZLIDVRCFET 62 HEh B,

I | £ & @m)
Alpine (AL) High (3,600 - 4,600)
Cool Temperature (CT) High (2,600 - 3,600)
Warm Temperature (WT) High (1,800 - 2,600)
Dry Sub-tropical (DST) Middle (1,200 - 1,800)
Humid Sub-tropical (HST) Middle (600 - 1,200)
Wet Sub-tropical (WST) Low (150 - 600)

#i#8: Bhutan Research Strategy and Plan: the RNR Sector, May 1992

REBHBTRRRBWATLT 7 TR OATBRF4 > Fic, BE. K% - ASTE
BEBINT VD, FVHVRUEVHAAREOREN L ERBUFT BT 55
RF-SVRBE-1CRTENTH %,



3)

REBHIROMN I BHEERD AV FEANERRATLIHAFS y TV a v
—VEOLDOEREETHE Y7 1]Il (Mandi Chhu) HBICBL . O A~ F
HENKFTLTYZ, 2 FAIIRBRLVF ROV VESZELIZETT 5
Z Ul (Kuri Chhu) &% 3 Y v 2 h by 3 H U RERHTT S F 5 7 2
(Drangme Chhw)i 26 2 5,

A - 3 F A

1

1989 ICEME N RERBICL 2 L HEHMEFLO ATIZ165,000A T, 2
KPEBIT 25,0008 oTwd, THIZHEBZEADD25,000A %2 5E. [
HWIHEDOANDOIZH190,000N L 25, 72, AOMMEBIZH2.0% TIN5,

bl

HEBHIROMTS%IFARICELNTE Y, H9% MY 5107,130had B & L
THHEEIND, ZOM, 67,560ha (63%) H'REDHH. 18,760ha (18%) #°
Midh. 14,888ha (14%) »BEM. 5,430ha (5 %) #5kM. F7:. 500ha (0.5%)
DPREXEHCIRBBEE L CHASATYAE, ZOHT, 14,888ha(14%)D
MiZ7T =5 VEERTHDLATO I BMEREOHERICHY T 2, RICEVH
BREY OHFVEOTHFARIRE R T,

(BA{Z: ha)
H 8 ES E3] EHNR FH R
1. Forest 2.904,521 ( 72.5% ) 172,258 ( 88.5% ) 180,272 ( 79.0% )
2. Aguriculture
Wetland Cultivated 38,734 ( 1.0% ) 627 ( 0.3% ) 1,659 ( 0.7% )
Dryland cultivatied 97,724 ( 2.4% ) 7,077 ( 3.6% ) 16,191 ( T71% )
Other Aguricultuaal 172359 ( 4.3% ) 11312 ( 5.8% ) 14,542 ( 6.4% )
Sub-Total 308,816 ( 7.7% ) 19,016 ( 9.8% ) 32392 ( 14.2% )
3. Orchard & Horticulture 5788 ( 0.1%) 0( 00%) 0( 00%)
4. Pasture 156,441 ( 3.9% ) 1,551 ( 0.8% ) 10,922 ( 4.8% )
5. Settlement 3,128 ( 0.1% ) 91 ( 0.0% ) 135 ( 0.1% )
6. Others 628948 (  15.7% ) 1820 ( 0.9% ) 4545 ( 2.0% )
EEmH 4,007,643 ( 100.0% ) 194,735 ( 100.0% ) 228266 ( 100.0% )

Hi8% : Land Use Planning Project (B ¥ %)

—fREIC, KHIZER1,800~2,000mE T, IhE. EHE, v 25— FEOME
WIIRE®E2,50mE CORBMTHRE SN TVL, YZ7HESOSVWHBRTHE X
n, XAPREH3.00mETCOHEBT, EHRLIVESOBEVHBR~BE L TH
FHBashTwns,



(4)

)

ROE

REBRCBT I REUKERCEEE LB P ADYORIIETh AL, &
RREADEWERET 20000, AHASVZARSEERICE - UEZ0D
REEZHEL, BB, FEOMAK, HEYHRW - £ET 2720 12F00HMKA~T
LAHREHE LTV, HECHBESORBALKE—DEME Sh, LELD
EPAEBRHBHPLABREZRELTEOND, SH Vo Ba, EHITHER.
BUREMARRIZORE. B, EESICIoTKRE(RL S,

K285 37>, TEVHFVEEMOLETIEESERFZAUNO B TE S
EHREEEEZ T T, HICE2E, 30y, EVHVORBEEDELER
EIVDLLEERBCLEDIEER IV FA 745y, THIOPHEEEED 2
NEHNTRELS, o, FHBEIKEEEBICED 284X FEMBE IS ~RT
REIVEVREL o T, PHEIBHBIRICB W CTIKIED, IR CIEIESE
B EL>T 0D e VD, —F2BLTHENTOLR TV 2HMIZBIT 2
FHEIE, 110% - 150%BETH b, 1989F CEM SN BERBTIZL 2. #
I5%DREN0.6had & ) b5 LM%, £72, 62%4°0.35haD K BEFH AL T
oo REIMAIR, ARETIShaD B A FAL TV LAEROBATY
Nu.10,000 (US$150) &%bh ., Zhid 1 A% ) Nu.1,835 (US$105) IZH %Y 2,

HBORDREDVFHHOHNKRELZHAL TV, SNLDORSB I EIEZ BT
SRR LLAABMRCHEEORBAE LTHHABTSAT WS, BAWL
RETH. BRPBIFAFTERTVI2HNS VL, ERONL EEYOREE I EE
BRET, MRIDBRTABTENTV S, ¥y H VBEOBHIZBWTiEY 2 %
FELMBFINTVES,

REEZ

B RIGEB)E BIR OREFH PT(District Agricultural Office)iZ & o T EE X h |
ThE. EERRUAEBYG ZOEHIH 2o TVD, BREDOTICEREBFH
REINTVLD, BBHERTHTL22O0BEEZTHCRAELTVE RSV
Vo WREBH LN OBRRERIIHI0FE Ths, ERB Y-V ORRER I
S BIDBRITOT 7R RACKAPET LIS 0,

WMARAREHIZOVTR, S HVBEOI Y /BB TEI LA LA TEML
LB RYFED SN TEAD, 19924 55 i3 [Bhutan Research Strategy and
Plan : The Renewable Natural Resources Secter] DET, £33 5 2 LIZRES
THRBBBEEERRT IMEL LV Y — L LR EMERVCERES* £+ 2



SEELTVE, LELENS, ZOMELY Yy — iR dHI W BERIATS
59, xR UM - XREOREN KOOSR T WD, T/, vV voEEH
2,100m & WEBME S OBV E T AI12H Y | BEHIK TI600 - 1,200m & Vo /-
REHEVESTROBENBEACITONTVELEI L4 EET 2L, AR L
S NHRBHMIBDOREFBELARRTLIMNBILDALIEEVH, LVESORKN,
BEA~ADBEIBRH IR TS,

(6) FEEFEEHRE

Bty s - RBEFXEI T VERBRELEORR - ¥ R-2AFV
#8 (Research, Extention and Irrigation Division: REID) #%. 19924E|Z %5 X
7z [Bhutan Research Strategy and Plan : The Renewable Natural Resources
Secter| DETEBHICRNREtZ ¥ —DEMEFH > TE 7,

AR - ER - PAPCIHEREEOBR VANV TRES W ERBEE L ERT 2
S EEELLTHHATLZL DT, BB (Research Section) . ¥ Kk &
(Extension Section) K UH A2S\32 (Irrigation Section) D 3ED 5K 5,

B -ER - DPAPCEERETIELEEIBREVE,. BRFEOEERUT N
DIEPDIBERBUNVTORETEL2EHBLE L. KEET620RELLK 5,

AR - TR - »AHVE (Research, Extension and Irrigation Division)
TE¥ - FEHB (Crop and Livestock Services Division)

FME (Forestry Service Division)

BUOREHEIES (Policy and Planning Division)

# B &8 (Administration and Finance Division)

KB GBI FEHT (Natural Resources Training Institute)
REEDHABLEIE-3ICRTHEDY TH D,
2.2 HRHEBREEERRHERENORANLELS
T=5 VEBAFIR, BCRRAEBVETRAEFEOEBEEER L., BE, Tk,
HREDIEMEHAL. RNREZ Y — L LIRS THETRZALBLH%EY
BLTWwD, T4, 79 VEBRFRRICRTHRE» S B RO BEBAERS &

BETERTAENTH S,

AOFEEFBOBIRICHE L TE W,



ZLORMPMO BB TEEMBICH VEROMEERO— DL LTE 2
bivTwa,

HIGHRERRET, Lrb, BHEALSKEL 5D TVS,
BEEYOEANERTVS L, EROBE D EWN,

HEHOT 4 07— 0&, BEFERTOULIHHEROET V¥ v LB,

RBABOFRICBI 2L MBS RO EBYTH 5,

(1)

—HH) O ERBIL.53ha,/ FTHOMBD2.32ha, F 12 L THED T/ X
Vi,

REMOBERLFERTB), A V7 58BLEATND,
BEROBRPFERL T i v, EHOSHILLBEATY S,

REDPAS 7= YEMIZBWT, BIETH D, USSISO/H /FE (7 AKIE)
DABCOFIRENEE T, EEFH25% I L14% Td 5,
BEMREDFEETFH21% L, 38% L BEOHEERLTVD,
REDFHHIPREOARLTBY., MATHREDIREL TV S,
BRZZINERBOLD, #12h, LBBEEACKEABEL AL TV,
BRORR, MEIIMTIEMOTRE, 50 b HEOREMHL VBETERL &
BFEABH*HEELTVS,

H iy

RER IR DR FERRE 8 — KR EH RS LB %5 (The First Eastern Zone
Agricultural Project : FEZAP) WX T WTEBY) | TOHE 219974 6 B I2& T
T5. FEZAPR TH I BB ZREHBERREDO L I 25 TEEIR TV AL,

BB LX), REBBBORERMERE Ty VEICE>Tit, BEETD U
I b Thb, LEehoT, CORERROCISY — 75 v HEBHBRI B2 8
MRS RN A REBEHRHBERET 52T, HORRNBHAZEHR
FEE ) REMEFIHFE SR TV B,

COREBTEOHWIIRDE I IZELZSN 2,

D COBBIZBITLRRTRELEE, TE. REZ A URONLALBENE
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T B #
il 4 (Nu.)

His Majestys Secretariat 27.00
National Assembly of Bhutan 20.85
Royal Advisory Council 14.51
Judiciary 76.83
Royal Audit Authority 36.28
Royal Bhutan Police 376.54
Upkeep of Monastic Institutions and Historical
and National Monuments 183.64
Special Commission for Cultural Affairs 124.28
Planning Commission 52.66
Central Statistical Organisation 29.60
National Environment Secretariat 23.52
Dzongkhbag Development Commission 19.20
Royal Institute of Management 95.71
National Women's Association of Bhutan 47.08
Royal Civil Service Commission 1,323.27
Ministry of Finance 1,978.55
Mimistry of Foreign Affairs 390.53
Ministry of Home Affairs 310. 71
Ministry of Social Services 3,526.21
Ministry of Agriculture 2,433.63
Ministry of Trade and Industry 1,402.36
Ministry of Communication 2,684.31
District Administration 355.39
Computer Suport C:ntre 57 69

=) at 15,590.36

‘i B Achievements in Planned Development, Planning Commission
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List of Persons Met During the Project Finding Survey

Japanese Officials :

Embassy of Japan, New Delhi, India

Mr.Masato Fukushima

First Secretary

Japan International Cooperation Agency (JICA), New Delhi. India

Mr.Minoru Sasago
Ms. Nana Hosoi

Resident Representative
Assistant Resident Representative

Japan Overseas Cooperation Volunteers (JOCV), Thimphu, Bhutan

Mr.Akio Yamamoto

Bhutanese Officials :

Ministry of Finance

Dasho Mr. Yashey Zimba

Planning Commission
Mr. Dhendhen Dhendup

Resident Representative

Secretary

Deputy Secretary

National Budget & Aid Coordination Division

Mr. Wangdi Norbu

Ministry of Agriculture (MOA)

Dasho Dr.Kinzang Dorji
Mr.Sonam Wangdi

Mr. Sherub Gyeltshen
Dr. Mani K. Rai

Dr. Kinlay Dorji

Mr. Dorjee Dukpa

Mr. Pirtham Pradhan
Mr. Pelzang Wangchuk

Mr. Mani Thapa

Mr. Kinzang Wangchuk
Mr.P.R.Gurung

Mr. Sangay Duba
Mr.Vijay Mokhtan

Mr. Lungten Norbu
Ms.Karma Dema

Ms. Pema Yuden

Director

Secretary, MOA

Officiating Deputy Secretary

Head, Research Extension and Irrigation
Director, CLSD

Head, Planning & Policy Division

First Eastern Zone Agriculture Project & Third
Forestry Development Project

Chief Research Officer

National Project Manager, Land Use Planning
Project, PPD

Planning Officer, Policy & Planning Division
Chief Irrigation Officer, REID

Program Coordinator, RNRRC, Yushipang
RNR Research Center, Bajo
RNRRRC-Khangma, Eastern Region

Divisional Forestry Officer, Thapa

Soil &Plant Analytical Laboratory, Simtokha
Asst. Research Officer, Post Harvest Unit
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4.4 Reports

The following reports will be made by the Study Team and submitted to the Royal

Government of Bhutan.

1y

2)

3)

4)

5)

6)

Inception Report
Twenty (20) copies at the commencement of the Study

Progress Report (I)
Twenty (20) copies at the end of the Field Work in Bhutan

Interim Report
Twenty (20) copies at the end of the Master Plan Study and the
commencement of Feasibility Study

Progress Report (IT)
Twenty (20) copies at the end of the Field Work of the Phase II Study in
Bhutan

Draft Final Report
Twenty (20) copies at the end of the Home Office Work of the Phase II
Study in Japan

Final Report
Fifty (50) copies within 2 months after the receipt of comments from the
counterparts on the Draft Final Report.

5. Estimated Project Requirements

5.1 Japanese Contribution

The Government of Japan is kindly requested for the technical Cooperation through

Japan International Cooperation Agency (JICA) including dispatching the Study Team,

supplying the equipment and other facilities mentioned below for the Study and

performing transfer of knowledge to the counterpart personnel of the Study.

5.1.1 Expertise for the Study

The expatriate experts required for the Study will be as follows :

10



- Team Leader

- Irrigation and Drainage Engineer

- Meteorology and Hydrology Expert
- Soil and Land Use Expert

- Geologist

- Forestry Expert

- Agronomist

- Livestock Specialist

- Sociologist

- Rural Development Planner

- Design and Cost Estimate expert

- Project Economy and Project Evaluation Expert
- Surveyor

- Environmental Expert

Total : 14 experts

5.1.2 Equipment and other Requirement

5.1.3 Counterparts Training in Japan

5.2 Contribution from Royal Government of Bhutan

In order to facilitate smooth implementation of the Study, the Royal Government of
Bhutan shall take the following measures :

(1) The following facilities and arrangements shall be provided to the Study Team
in cooperation with the relevant organizations :
- Data and information for the Study
- Office room(s) and materials
- LD. Cards for the members of the Study

(2)  To assign full time counterpart personnel to the Study Team during their stay in
Bhutan to play the following roles as the coordinator of the Study.
- To make appointments, and set up meetings with the authorities,
departments, and firms wherever the Study Team intend to visit.
- To attend the site survey with the Study Team and make arrangements for the
accommodation, getting permissions etc.

11



Project Title : The Master Plan Study on the Sustainable
Integrated Agricultural Development in the
Eastern Region of Bhutan

Requesting Agency : Ministry of Agriculture (MOA), Royal Government of Bhutan

Proposed Source of Assistance : Government of Japan

Desirable Time of Commencement :

1. Background

1.1 General

Bhutan is a landlocked country, which lies in the southern slopes of the Eastern
Himalaya between latitudes 26°45° and 28°10” North and between longitudes 88°45’
and 92°10” and covers an area of 40,077 sq.km. The land rises from an elevation of
about 160 meters above sea level in the south to more than 7,550 meters above sea level
in the north. The variations in climate are correspondingly extreme. Annual rainfall in
the inner central valleys, southern foothills and southern border areas are 500-1000mm,
1200-2000 mm, and 3000-5000 mm respectively.

1.2 Agriculture

Bhutan is predominantly an agriculture country, with about 90% of the labour force
engaged in agriculture sector. Ministry of Agriculture (MOA) composes of three sub-
sectors namely Agriculture, Livestock and Forestry. This sector is the single largest and
the most important sector in the Bhutanese economy, accounting for about 45% of
GDP. The country is 64% self sufficient in food and the target of the Royal
Government is to achieve 80-90% self sufficiency by the end of the 8th Five Year Plan
in 2002. Therefore, food self sufficiency at the national and household levels has been
the major objective during the 7th FYP and it would continue to be major objective
during 8th FYP as well. Sufficient revenue can be earned from the production of
horticulture. The achievement of self sufficiency is also an objective for the livestock
sub-sector. Sector guidelines for the Seventh Five Year Plan (1992-1997) emphasize

on three major objectives for rural development :

1) Sustainable development of arable production to enable self sufficiency in food
production;
2) Improvement in the incomes, living and nutrition standards of the rural population;

3) Sustainable utilization of natural resources



1.3 Major Problems of Agriculture in Bhutan

Shortage of food supply is considered as the root cause of environmental degradation.
Encroachment of forest, cultivation of more and more marginal lands and the ‘tseri’
(slash and burn) system is becoming unsustainable, since the forest lands are burned in
this system for using them as agricultural lands. Lack of improved crop varieties,
combined with infertile soils and steep slopes present major constraints on increasing
the level of food self sufficiency. Yield of crops and cropping intensity are low due to

lack of information and availability of technology to the farmers.

Shortage of roads is a major constraint on marketing of agricultural and other
commodities, which reduces the incentive to increase the production in more remote
areas. MOA emphasizes on village scale agricultural processing facilities to create
market in more remote corners. Acute farm labour shortage during the peak season of
the crop cycle could be overcome by having simple and appropriate labour saving

techniques.

1.4 Reasons for Selecting Eastern Region with a Higher Priority

Bhutan is broadly classified into four zones as Western Zone, West Central Zone, East
Central Zone, and Eastern Zone. Among these four zones, RGOB has identified the
Eastern Zone as the priority zone for integrated agricultural development because of the
following reasons :

* Population density in the eastern region is the highest comparing with the other
parts of the country.

*  Most of the agricultural lands are on the steep slopes unlike the other regions of the
country.

* Agriculture is largely subsistence and ‘tseri’, the slash and burn system of
agriculture is most common in the eastern region.

* Horticulture is least practiced in this region and the farmers do not have purchasing
power, and

* The area is remotely located from the capital Thimphu and the more developed areas
of the country.

1.5 Agricultural Conditions of the Eastern Region

Eastern region consists of six districts of Lhuntshi, Mongar, Tashiyangtshi, Tashigang,
Permagatshel, and Samdrup Jongkhar. Eastern Zone is the largest in terms of



population, total area, agricultural area, and cultivated area. In an agronomic survey in
1989, the total rural population is estimated as 165,000 consisting of 25,900 farm
households. With an estimated non-farm population of 25,000, the total population of
eastern region is estimated as 190,000. The average income of the eastern region is
about US$ 105 per capita.

The eastern region has 5,783 ha of wetland, 32,190 ha of dryland, 60,979 ha of tseri
land, 760ha of plantation and 205ha of homestead garden. The livestock farming in the
region include 131,470 cattle, 16,060 yaks, 31,670 pigs, 14,110 horses and 103,390
poultry. It is estimated that about 75% of the eastern region is under forest cover.
Dryland farming dominates the production systems and the commonly grown crops are
millet and maize on tseri land, lowland rice on wet land, and maize, potato, soybean,
cowpea, oilseed (mustard), buckwheat, and wheat. The average yields of crops are

mostly less or equal to the national average.

1.6  Major Problems / Constraints of RNR Sector in the Eastern
Region

® The average farm size is significantly smaller in the Eastern Region than elsewhere;
1.53 ha / farm as compared to 2.32 ha/farm in the other regions.

* Commercialization of agriculture is far less advanced than elsewhere in Bhutan and
Infrastructure facilities are inadequate.

* Farms throughout the region are far more subsistence-oriented, and consequently
less diversified than any other zones.

® The farm incomes in the Eastern Zone are the lowest in Bhutan Case incomes in the
region appear to be very low, around US$ 150 per family per year (7 persons).

* This region has the lowest ratio of irrigated land to total cropped land; about 14%
compared to 25% for the rest of the country.

* This region has the highest ratio (and area) of shifting cultivation (tsheri) nearly
38% as compared to 21% for the rest of the country.

* Unlike the western region, horticulture is least developed which is expected to
receive due attention in the 8th FYP.

e The shortage of adequate feed and fodder for livestock is a major constraint. There
are limited lands for pasture development. There is also shortage of fuel wood.

* Because of the mountainous terrain, soil erosion is a big problem for agriculture
and other activities.

¢ Poor information system, and poor strategic orientation of the eastern region and
lack of facilities for problem definition and management are some of the constraints
of sustainable development.



To overcome such constraints, sustainable integrated agricultural development
programs need to be formulated and new projects should be implemented based on

these development programs.

1.7 Necessity of the Study

The agricultural development of the Eastern Region is planned based on the First
Eastern Zone Agricultural Project (FEZAP) which expires on June 1997. After the
completion of FEZAP, there are no concrete plans for the agricultural development of
the Eastern Region. As discussed already, the Eastern Region is the most under

developed region and a higher priority should be given for developing this region.

Therefore the ultimate aim of the Master Plan Study on the Sustainable Integrated
Agricultural Development is to formulate the concrete development plans for the
Sustainable Agricultural Development of the Eastern Region. Since the data and the
previous studies available for preparing these development plans are limited, an
extensive survey should be carried out through out the Eastern Region and based on the
survey, a database should be prepared for this region. Besides, construction and
monitoring of experimental facilities are also considered as essential to collect the actual
data on the available water and energy resources to prepare the sustainable and sound
integrated development plans for the Eastern Region.

2, Objectives

Based on the above background and the necessity of the Eastern Region, the major
objectives of the Study are defined as follows :

(1) To conduct a Master Plan Study for defining, selecting and deciding basic
development plans for the sustainable integrated agricultural development in the Eastern
Region of Bhutan and to prioritize and select the pilot project(s) which incorporate the
development plans based on the necessity of each area (Phase I Study).

(2) To analyze the feasibility of the selected pilot projects identified through the Master
Plan (Phase II Study) at a pre-feasibility level and to prepare the implementation
programs for the pilot project(s) which have the higher priority and feasibility to be

implemented.

(3) To make technology transfer to the counterpart personnel and to the farmer leaders
of the Study Area through out the course of the Study.



3. Proposed Study Area

The Study Area shall cover the Eastern Region of Bhutan which include, six districts of
Lhuntshi, Mongar, Tashiyangtshi, Tashigang, Permagatshel, and Samdrup Jongkhar.

4. Scope of the Study
The Study shall comprise of two phases ; i.e., Phase I and Phase II.
4.1  Master Plan Study (Phase I Study)

The Master Plan Study for the proposed Study Area will be conducted to study the
existing conditions of the Study Area and to identify suitable countermeasures which
can eliminate or lessen the major constraints which restrict the development of the
Eastern Region. The sustainable integrated agricultural development programs will be
formulated and pilot projects will be selected for the next stage of the Pre-Feasibility
Study. For this purpose, the following works shall be carried out in association with
the related agencies of the Ministry of agriculture.

() Anextensive inventory survey shall be carried out in all the areas through out
the Eastern Region to collect and review the data and information and to analyze

the existing conditions on the following major items :

1) Natural conditions including topography, geology, meteorology,
hydrology, water quality etc.

2) Agronomic conditions including soil, land use, farming practices and
cultivation techniques, crops and yields, extension etc.

3) Livestock conditions including animal production, breeding, feeding
(pasture, fodder trees), livestock protection, marketing of livestocks and
their products etc.

4) Forestry conditions including social forestry consisting of community
forestry, agro-forestry, purposes of community forests such as
firewood, forest products etc.

5) Conditions of agriculture infrastructure facilities including irrigation and
drainage, farm roads, agricultural processing, marketing facilities etc.

6) Social conditions including population, social organizations, education,
land tenure, employment, $ocio-economy etc.

7 Conditions of social infrastructure facilities including transportation,
domestic water supply, rural electrification, sanitation, social welfare
etc.
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8) Agroeconomic conditions including production cost, framers
organizations, cost-benefit, socio-economy etc.

9) Environmental aspects

Review of existing development plans in the Study Area

Analysis of the major constraints which restrict the development of the area

Identification of suitable countermeasures to eliminate or lessen these constraints

Classification of Areas according to the similarity of constraints for development

Formulation of sustainable agricultural development programs based on the
above data and information. The development programs will be formulated
considering the following aspects :

1) Formulation of Basic Development Plan for the Whole Eastern Region

2) Identification of Sector-wise and Area-wise priority projects which
include various components of the countermeasures which can solve or

mitigate the constraints of development as mentioned below :

i) Agricultural development and improvement including farming
techniques, agricultural extension, agricultural processing, marketing,
and farming organizations

ii) Restructuring and development of agricultural infrastructure facilities
with respect to water resources, irrigation and drainage, land

reclamation etc.

iii) Development of social infrastructure facilities such as domestic water
supply, sanitation, rural electrification etc.

iv) Other necessary components of the projects pertaining to each

selected area

These projects shall be prioritized according to their necessity and importance
and selection of pilot project(s) for the Phase (II) Study shall be made.

Based on the necessity of the pilot project(s), detailed topographical and landuse

surveys shall be carried out in the selected areas and the maps shall be prepared.



4.2  Pre-Feasibility Study (Phase II Study)

Technical and economical feasibility of the selected pilot project(s) shall be carried out

covering the following aspects :

(1) Intensive surveys in the priority areas and collection of data and information

necessary for the pre-feasibility study

1y
2)
3)
4)
5)
6)
7)

8)
9)

Meteorological, hydrological and water quality survey

Soil, agronomy, land use and land management survey

Livestock survey (Animal husbandry and fodder crops)

Forestry survey (Community forestry and agro-forestry)

Survey of irrigation and drainage systems

Survey of agricultural processing, and agro-industry

Survey of rural infrastructure including domestic water supply,
sanitation, rural electrification etc.

Marketing and social infrastructure survey

Social conditions including employment, income, women’s income

generating opportunities etc.

(2)  When experimental facilities are required for collecting the necessary data and

information for these projects, construction and monitoring of the experimental

facilities shall be carried out. The experimental facilities shall cover the

following aspects:

1)

2)

Experimental facilities to explore and analyze the various water
resources and available water supply in the catchment area including
groundwater, spring water, stream water, river water etc. for
sustainable agricultural improvement including irrigation, animal

husbandry and domestic water supply

Experimental facilities to explore and analyze the possibility of using
animal & farm wastes and local energy for the rural development. The
experimental facilities shall include systems of solar energy, generation
and utilization of hydraulic energy using high head difference in the
irrigation canals using a small turbine etc. The local energy shall be used
for integrated agricultural development activities including water

pumping, post harvest, agricultural processing, rural electrification etc.
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3) Experimental facilities to investigate the catchment area protection and
soil erosion in the agricultural lands and other areas of various soil

cover.

Analysis of data and information and formulation of a detailed concrete

development plan for each project selected in this Study

To undertake a preliminary engineering design for the various facilities of the

project

To prepare the cost-estimate for the selected project(s)

To carry out the economic and financial analysis of the project(s)

To evaluate the social and environmental impacts of the project(s)

To prepare an optimum implementation plan for each of these project(s)

Recommendations

Study Schedule

The Study shall be carried into two phases; i.e. Phase I and Phase II. A tentative Study

Schedule is shown in Fig 2.

4.3.1 Master Plan Study (Phase I Study)

The master plan study shall be carried out within a period of 8 months, i.e. field work

for 5 months in Bhutan and home office work for 3 months in J apan from the date of

commencement.

4.3.2 Pre-Feasibility Study (Phase II Study)

Following the master plan study, the feasibility study shall be carried out within a

period of 10 months, i.e. field work for 6 months in Bhutan and home office work for

4 months in Japan.



FIG.2 : TENTATIVE STUDY SCHEDULE
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