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1.

X OBE
(1) & =&

yAEBGIE. BES7TAEREFLLHRHE L ERBTTH Y, 1996FE BIEBROFI
Wt REL-BREREORSR. FBESOATFL., £HEOE0MLE, REREL ETH
PLTHE LTV S, 1992425 1994EFTORFREE AD L, THEPH8RED ML
hoTHBh. BEILVWEEZHETI TVwa, LYLid 6, TOHORESFORE ZEZE
LTBY. GDPICEHLARENNEBEIR12.8%40511.3%LRP L. 10FFD20%E D 5~
LEBESIChoTVD, BEREEAORIZS5.7%(1993E)T, —REXD Y2 7TOETIC
B, EHKELVITREDTEBN, BE LI/ EBRELII-LOTBHEEZRFEL
ALTWE,

xK-1 21EORERE

®H H 1992 1993 1994 B
RELER 293,792 293,700 304,200 BR/I—Y
JERFEER 1,991,547 2,179,400 2,380,200 BRI
GDP 2,285.3 2,473.1 2,684.4 10f8/ 83—
GNP 2,782.0 3,126.4 3,559.3 10f8/3—>
—AHBYGNP 48,166.0 53,617.0 60,258.0 IN—
EHEREREE 7.6 7.9 8.5 %
HREWIE A% 4.1 3.3 5.0 %

H 8L : Economic Informations; Forestry Statistics of Thailand 1994

BEIAEEFROMUEIBENDOOKRL LTEELZERTHDL, FAEDORREEDH
KEFCABOEARICLo T AL ENTELLOD, TRIZLINELDHHKREKXRS %
19614E12132736 Fhad Ftk2id . ELERD53%% & TWd, AMRE, WEKREKRIC
T o, T LEROTRERA. MafEwosmii k. v IR L 2R, IWAE
REDERD S, 19924E12131350Fha(26.3%)E TR L7,

THERBIC LA ERATOTFEICL S &, ME. HEETo TV 2HBORTHFHET
b3 (R28E) , Ly 4Tk, ME. BABREFBACTODATEY, HHOBRD LA
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FoTHRIEANAHELSITVE, BBOBRIBECRECELTEY, BY2 I HFH
HECESCEFEILLAE. B - ZHROREVEERELZREAL L oTw 5,

#-2 FAKXICL3THAAINLBERT

BE T (/ha/4E) | EIRK(100TTha) | LI (%) THFIA
W TAH % 0.06~6.25 19.0 37.02 | FEAK, KH
L 6.25~31.25 14.44 28.15 |FpHk. TAE. KH, REE
AR 31.25~125.0 4.15 8.08 |TAME. REE. MiE. K+
Z 2% 125.0~625.0 6.82 1329 | TAR. REE. ME. FARHMEE,
BEXH
W TE» 625.00L & 6.27 1221 [HfE. FRAk+BEM +HA1E
Dt - 0.73 125 |#R:, w7 O— 7k, TYRGME
gt 51.41 100

H 8 . Soil Erosion in Thailand; DLD, March 1991

TEECEYHEINICA DL, B, HABTECREL, VM ELBOTRATEHBED
67%% E0BILEoTVD, 2L, RABOLBEATIHHRLIBICHRTIOOTH D,
FRA %Mb;léit%‘ﬁt&iiﬁﬂic%o

#:-3 FREIXICL BN BEAETER

BAiL : Hhha
2 e

i AR F\ BOTH af
Ela. 0.82 2.88 0.98 4.68
FALER 1.17 2.04 3.66 6.87
oL ER 0.06 0.42 0.14 0.62
RER 0.35 0.43 1.06 1.84
[ic:il 0.08 1.16 0.18 1.42
[k 1.77 0.08 0.06 1.91

&t 4.25 7.01 6.08 17.34

Hi 8 . Soil Erosion in Thailand; DLD, March 1991



(2) LAuEtE
1) ERZBBFHIFREEE

7 REREHELLSHERTE (1992~1996) HFHT.8%0BVEHEFREZ L6 L, BE
FLVWERRBYERLTEZ, LYPLEFORBERROMEIL L > T, BARFEORI L
BIENE/LOEATVS, BETXFEORANO2EMT. HFHRIZEMI005 7 4 (1675ha) D
ETREL L,

CNEIREEOP, £ REFXEELEARMABEE (1997 ~2001) Tik, REAMZEREL
o HAREBLBEOEENEREHEHLEARRKO— DL LTHFIN TS,

HREFEREOEH

HARELEELBILTA2-00FKREEEOFH, EBRONT Y A0HE, i 0
MrdEt REORBNRERERY LTS A00REE D, ARKELREOFM & &
BOROOMEYLEBE Y 274, HELEXAKOFS A LAAELRE, BAKE
WL, BAITAEER Y, |

2) AU A2 - F L BKEE

FUNBHEHICBREKRBEISERDL Y F Y VT ANDD, EAKRKTEFRINICE>TED,
HENA 227250 TFTRBCOREAK, TEAK, £EAKRZ LOXRFEIEEL., EX
BHAMBELRY OO b, 1993FEH AN KEEF215MEnd TH 2 AT, 20064 112329 nf i
MRKTHEFREINTVS,

ay -4y FUEKEEIR, ATVFIKHRAL TV 2B LA VI (G EE
H=17,900kf) DHBEEEELTH VI EFIS, KB P AVTHEEEL, RREEL7S /s,
BEELEOAE L IF Y PFAANHAZEIEARY SOV 27 P THbo 19121 H 5 A
BRFCI ) FRAEISEDORTEY ., 1996 ECHABFICL ) RERBEFTDR T2,

L Leds, BET CRF Y IERRTRET 2 LR CTICL 2 REOLBAIY AKX
MAFLAL, BAEHZBETIETVEIRRICH S, S0, LIBRE - ##KOBERE
ABROBLLBY L EHAASEE2TI LG, YV Fy FFACERTZIEHZEE. I

-3.



KEDZHERL., KB RFIKETRICTIZDICLERETH 5,




BEN R OHE
(1) BEEHHEE
1y & &

AENFRB I I AICBL, FVIINHRBO S b BeBey vy b7y FPRDO—F
PEAETHVYXFY P ARBTH S, AENREREIT13,130mTH %,

2) B R

FrEOLBMERERMISFIALEOEBEC 2oTE), BREKEMK11,472kiD85% A K B
ZOLIBTHDLOR TV S, KEFREFT Y VT (AW) T, BERERKK, &b kK
FHBEEMDO S B INICE . SHEHKIILEO I X EEMFE TSV, LWBBIFF VD
TR AT ar Ty JAPLERICDsTB) . FHVICETVT AV, TV T4
VIVBGFHT 5o

EREFNE AL T1000 ~1400mm, L3 E T1000~2000mmTdH 5 A%, HEE 4 M EW
BEOEBIFKEV, 4, SA»LTWHPHBIN., 7. SACEMENRRICER S, 9. 10K [E&E
AR L, 11, 2B CREHFEES. RBIRBEFYT25~26T, 4. SARKLIHL27
~31C e % b, 12~1A I THEHELEL, 20CHTHEICE S,

3) HFHkmEE

Boitk, #H0OER. BHEBEZEICID FVEOREKERDIBL LTS, 11EH
I 7%, 800KkfDFRMAEEL TWVD,

x4 FUOROHZEMEROKE

< 1982 1985 1988 1991 1993 W %
AR FE (km?) 5,615 5,238 5,123 4,971 4,813
THRRE (%) 48.9 45.7 44.7 433 42.0

BEAmME 11,472km2
H # . Forestry statistic of Thailand 1994/1995

-5.-



4)

+ VB AOIL465,000A T, £09 bILERKIZ70,000A & Vbh15%EEDH, AW

HERE

Mz, KWy A FHD0.8%L WV ETHL1.1%TH b,

FEZIRELETHD, AODSSHIZERZICHREL TWiH, BRPARFEYT,471N—V /5]
(1991719924 ) H 2 D&, LBy 1 17TRDFH 14,135 — Y /F/FEZRIBICTEH > Tw

%,

GPP(Gross Provincial Product)id ., 6626007 /8 — > T ¥ 1 178 D F34 1301866007
NV OHEFIZBERV, 1990E»50RRY A5 L, Bk, BHR., BF E&H. |17 - &K

B ABEL VS FBOELVEREICES, BE, SiRE AT ARRTH 5. HFITHE,

BRASTHIZ50%E CHEDBRAATWV S,

x5 FBEDGPP

H H 1990 1991 1992 1993
& & 5,789,577 6,023,536 6,128,871 6,626,112
B ¥ 1,876,846 1,863,629 1,735,078 1,861,946
g% - %A 7,528 4,684 3,779 4,061
BB X 94,139 96,847 114,504 121,758
B O ¥ 514,481 558,513 607,943 674,084
BR-KE 64,384 69,343 75,203 81,773
BE - E 176,991 204,524 223,964 244,185
EFEY - /MDY 1,255,784 1,343,306 1,386,765 1,492,948
84T - RER - TEhE 134,221 147,965 183,213 263,808
B & 451,542 458,429 448,710 456,134
TERES - B 449,824 475,973 497,910 531,162
Y= R 763,837 800,323 851,802 894,253

BAL : 1,000/5—

Hi#L : Statistical Repotes of Region;Northern Region 1994




(2) REOHBR
1) L#FIA

FUROEHEBEIZTITE I A4 (115Fha)TdHh D, 1992F KO TIIHEKI43%,. X5 AN
45% L %> TWnh, BHIZ12%E L L 0H, FNTHLI1980E 2 H12F FET365 7 1 (58T ha)

MALTBY, 1.1 >oTwWE,
1980 S DRBOTHFHRREASL L, KBIZRKEBLZHERITA LN Z VA, MIEEZ2
UL, B34 E BEIZI0BEECHMALTYWS, SHEEI G LHEMOBEMICH 5,

EiEk, 24X, TAEIFIELBEENRTVWS,

F-6 FrEOLIHBFIAHKE

H B 1980 1986 1988 1992

& " - 3,198,779 3,201,750 3,052,703 (42.5%)

B s 514,005 766,526 1,091,184 875,804 (12.2%)

X AR - 3,204,740 2,877,111 3,241,538 (45.2%)

B X K 55,165 61,205 68,396 63,015
—F% 0 0Ri 9.3 125 16.0 13.9
BAL: 9401051 =0.16ha)
Hi# . Agricultural Statistics of Thailand Crop year 1979/80~1994/95

®R-7 FLrERBIARR

| B 1980 1986 1988 1992

X i 253,999 262,023 307,526 236,435

i & 185,082 405,694 523,482 487,635

ES 3] 20,390 36,902 107,501 85,423

B ¥ 591 1,385 18,675 6,346

L' H - 344 1,220 .

# K 27,422 21,542 80,136 15,428

z O fib 7,458 4,812 3,534 5,572

£ H 19,063 33,824 49,110 38,965

= B 514,005 766,526 1,091,184 875,804
BiL: 54

H# : Agricultural Statistics of Thailand Crop year 1979/80~1994/95
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w8 FrEODXEMERMPLEE (1993/1994)

£ W & |EREREG ) (UERRES ) | DEEH ) (B 277 4) | L85 1 FHHIL
XK 3 208,152 190,997 91,830 0.481 0.402
A 4 X 183,153 180,397 64,196 0.356 0.428
% 2 85,092 83,953 8,012 0.095 0.120
E—F vy 34,017 33,892 7,808 0.230 0.241
¥y 4 X 25,923 25,661 4,644 0.181 0.211
< v o 18,701 8,630 10,701 1.239 1.051
y<) v F 17,265 3,180 2,010 0.632 0.657
RN R 10,724 6,812 22,269 3.269 3.260
= I 7,938 4,684 7,023 1.499 0.847

Hi B . Statistical Reports of Region;Northern Region 1994

2) BHOREKHR

THEERSERLA-TERCTFARIC LIS L, FTVROLERBEREIREINICA TP
2R (31.25~125.0t/ha/%E) DEEFT0%EL EH D, T Y HTEIBOERS500~1000m D F B
WTIRBERELA (125.0~625.0t/ha/E) HR O 5B,

FUIMANBEFRTCRBREINDL WA, FUYINRBEXRECEHTINAILUBBICEEIE
BLTWBHEEICH 5,

FUNEFEBOINESE T, EHRES0RE B S ILBEICHEMBHEZ LTVDE L) REI AN
BHECROND, IHBOEMBOEROEBEBRIZVE- Y YV 7OFRAPLEATH 5,



= R P D PV EEBRERBRERE
(EFER) . The Study on Integrated Land Conservation Plan in upper part

of Nan River Basin

- BHNEBRBONE . HAEBRE
-BEBET D REBFAMEE
(EFESL) :  Ministry of Agriculture and Cooperatives
- KRB D RHHERER
(%EFEL) . Department of Land Development
- AT RIS oYU FERy YA LERT VI E%A=13,130kd)
- KR T 2 R © 199944 ~20004E9A

(2) 7Oz hOER

V)X N LADERRERDBF VRTR, SBHEKOBLIVHECTWwD, ILEIBEEK
Rt LRREFAEMRTBEBRARE LRI TB Y., CADPHERBEBEORIKRELRE
ReZroTwd, THICI D RALZLEREC, FENOBRTOMEZFIEEILTBY, ¥
RTHICHDBVIVFY P ALEROELB L HEBEIETVE, VI Fy Y ATIIERNS
OV 7 bTHBAT - AV - FYRERKDPRKEEYFEEPTHY, RBREZITVIY
¥y P ANOHBLIB TR SIELI LI, FAOERBEBICLE->-TEELRMETH %,

(3) 7Y zV7 hDOHEM

7adzs POBME, LTOLBYTHS,
1) B, AREFRLIZRBORE
2) BMEZTHFAAFECESHERRREORE, KEFEOFEE, LR|M T - #X
BEIE 22 ¥ D IRRE L



3) WELEERE, tHELARZEUCHBRROALFEKEDNH L

4) YUFy MY AFRBNOLBHEADOBIL

ARG, VIF Y M LARBORBERCESCIHFAFEEEEL., BRANLEL
BREFBEOALZHT, HBHEBEIELYRAI—-T IV 2ERL, A ELTHMIBELRE
METHIELREHEOEFNVHHAEICLZLI L2 HH LT 5,

(4) REOAR

1) 7x—XIRBE
a) BRAZE
i) BARRR
W, HHE. TE. KX, KR, HE, Eofh
i) FRRR

B, A%, &%, BRtnAR, LusE. ADBH., LERK, BE/0Vx s b

b) HEFEHRI AT LADEA
i)y REAET-5DER
i) FAEHIRZ/NRBICSE
iii) WIRBOHFMEILET 500 FEERKDOIER
EEE., AR, EHESR, BRLHFHAR, RN, & - FESAR. 2o
iv) EEERCZOMFHR T ERE DMK OIER
TEEATHER, LA EEEMR, FA - KREIFRFMER, BEERRFEER. £ oM

2) 7x—XIRE
o LHFIAEHE
WIREIT, L LTa., FH, BESRSICHEL, Ssicho 2@sbL. 2HFIAG
EZRET 5. (LHFHFEROIER)
d REFHE
i =
cBEREE LRBIRAEE
- BEYEEE L RBREEE
.10 -



- DADVETE S
i) #F A

- REAR, EARETE
- BRE, RMAE
- KBRS, €0

e) HUREIE
BRI, Tk LRRENRE LcEENE
=T T4 T, EEEE
-HBE. BREBETOT T A
CRESURETE, HSHBICHTERE. 201

H HEIuIzs ORRE, TuVxs bOERKE
YR =T 7 OBREABORTIHREARROAL LT, MOEMBELELKRA L TOI 2
7 PORERZITV, EERBROTERE., 5 VIIFXOEBHREEREL Y27 b2k
DERKEE L RET 50

(5) 7av 7 FEEZBES (R¥W) ORE

ARBORETHYAY -7 7 vizid, THRES. WA, SHEBOR. KEFERS. &F -
DREEESHRZIAVE—FZVINETRDZ D, REBBLARICIeY 27 VEERE
& (R#) 2REBET 5. BRA UV NN—Eko&BhLT 5,

- TR

- EEDANC
- EEHKD

- RUKER

- VIR

- BBE

- FOf
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(6) AEMNI

EEAE

J7x—X1

7 = — X1l

i

478 | 8118 | 1238 | 478 | 8118 | 1238 |

7x—X1 i ; i i ;
S - I

P = = | g

BB 27 L OBA ; - | | |

B, o I
RARE i | ! i |

i 5 i — 5

HIPIER | | i | |

k57 ki | | § e

Bl IR ; | | ; d
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WEmR
(1) HRAATREM
1) DLDIC& T 3GISHOERDRK

DLDICBWTFIHE N TWw5GISiZ. ARC/INFD. ERDAS. SPANS. GRASS. ILWIS %
EHA T, HUYHEBRICBWTHNPRPHAENREBROEV I L THFVSITRITLA TV S,
BHMBOGISOEELZENIRUTO®E) TH S,

a) Planning Division

- RERBGRE R UITEIHY AT 5 L #F) A R TRENO BRI 4
R EDFERE Y ¥ — L LTORE
BB R VAT ANOBFBRDOA YA - & LTHIA

b) Soil Survey and Classification Division
-HEROER 1255, 157
-TRBEROER 1257, 1/57, 1/105
WESBEOER 157, 1/105

¢)  Land Use Planning Division
-TFAROES 16T, 1/1.57. 1/573. 1/107
-THFARERIOER 1105, 172575

d)  Surveying and Cartographic Division

- DEM(Digital Terrain Mode)D1ER % B & L72ER T — ¥ ATD

e) Engineering Division

CARSFXIISTFURVOEE B E L7-GISOF| H & e+

LEDRIZ, EBRBICBVWTESESHELZEN., Ay —VTGISZFIHELTWwE Z Ehb, E
I —<v P R2RDOTWLLEND S,

-13 -



2) A7AYIIMIBIBCISEVE-— P IDBFAHICOVT

A7o0Vz7 POXEWIZ, HBEGRILIN, MRECHRLBESHESRBIC LS
WEEEZHONICTEI LI T, REFEZLELTWVWI I LTEIDTH %S,

F U BRI I3, 130k B AER ARETH ) . HREH OB A AR © L HE KR
REEEBTZICE, AIBHEF— S 2HVWLVE- Y07 R, BBEBETR-HE
TEMT 5702, GISOFIABLRTRTH S, GISR VY E— by ¥7id, REOHEME,
F— DBREW, AN VANBELL ZEFMEORTOESZBLZEL L, REOY -
VWELTHIBTAIEDUALEZONS,

AEE, 1) WREEZAHBICES L, 2) RBECHRBEELEEL, 3) fBHFEEICEL
A EERF LTV IR BH, GISRTY E— by v 73, MBHEEOHEERCHIT
DRFIZY =NV ELTHALTW bDE L, »ODLDHEHFEHBICH LT—7 Rtz K-
T bnLT 5,

(2) #HESEFWAEEM

AEE G, ESREREHEHAARBHEOAN LARZEBICH) bOTHY, 27- 4V F
VEXEEORAELRBENLI 2L, RAMICOIMNENCL =X LATB Y2 s
FEEZOLNRD,
WIBREFELLDIHICRETEZ N, O L) 2L BAAHFEIREL LV YRS —F
SUNEESRZVE, BERBE OERFTHBRL LR Y, RO LHREBHERET VTR
HhH Db, REEEOEKICEL 213, DLDOA 2L TEIZEMF . TXHHAB. Ribk %
B. T VB, BELLEBEEOHIERIATRTHLD, AE, HELROBRKE»L 70T
7 FVEEBRRAYHREL. RHBRZ Lo BRE 7Y 27 b, FHEBS T > TV ILE
b,

HEEBEOA VN7 PRTROLICKAEL, RPOEBHFETI ATV 5,

FERELEDOBG I & EBRDIRE
KB EE

-14 -



A, BKOBR
A HAEH DR L
R R R OB L
L%y b I ARKADLRTA DL

(3) BB, EFROMIC
BHRER, BCPERPEMBENA L TORBOBABRICBRRICETHEY ., HFHk

BRI HPLBMCIHEMBEE LTI ETORTVE, BT YRIEBW TIREFED
EBENRTVEHN, BESRHEIFILF>TEL T, FFBEORENFES KDL TV,
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REFBRUVAERTE

HREMA

KE i % RKEarydnvsyry (&) BHEXEER SHH ER

B OxFE RHRE KBaYHuryrvy (K) BHAEELRR WHE EESM

Wt

;lg

HE—

.
.

2) REBRE

GIS EIBALE ()

RHAEELRR EER RE

H #%|4& A B % #(F #F B|HE W\ #|E E 3 ] =
1 |523 K R Nray | Nrvary |BEBR TG64l
2 24 & )NvaZ |DLDERE. IT&¥
3 25 + Nray | &RE
4 26 H Nrarz | BEIE
5 27 A Nray ;v ;v ¥E). BRHAE
6 28 K +v BGRE
7 29 XK +v Nray | Nrarz |BGRE,. BAOERR, B
8 30 K Nray | BRI
9 31 & Nray | BRI
10 |61 =% Nray | BRIE
11 2 H Nray | BERERE
12 | 3 A Nray |DLDHAEH®. R
13 | 4 K | nNvas R ®EIH. TG640
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(2) @E&HEYAXb

- REGRAEEE LTHEARB (DLD)

Mr.Sompong Theerawong Director General
Mr.Chaiyasit Aneksamphan Senior Technical Officer
Mr.Chumpol Lilitthan Director Land Use Planning Division
Mr. Werachai Kanchanalai Land Use Planning Division
Mr.Dechar Samrit Director Soil & Water Conservation Division
Mr.Ard Somrang Director Planning Division.
Mr.Viehan Kunaputh Director DLD Region 7
Mr.Udomchai Na Nakorn Economist DLD Region 7
Mr. Veera Wuttanakorn Chief of Technology DLD Region 7
Mr.Chaichana Inharachod Chief of Seed Production DLD Region 7
Mr.Chavalit Orpod Director DLD Region 8
PN JICA EMR
ZERE JICA HPE (LWCC)
g
Mr.Sujarit Nantamontri Bm=E
BEE
Col.Lerphong Srisunraphang R E E3EK%

-18 -



(8) INEHEH

« Agricultural Statistics of Thailand, Crop Year 1994/95
- Statistical Reports of Region, Northern Region 1994
+ Statistical Reports of Changwat Uttaradit 1994
+ Soil Erosion in Thailand,DLD,March 1991
+ Predicting Rainfall Erosion Losses,USA Department of Agriculture,12/1978
FURIBAAREE,1993(F 17F
- F v REHFI AR, 1:50,000
TR HFBEER,1:550,000
- T Y R+E#K,1:50,000
+ Topography map,1:250,000
- Soil Erosion Map,1:150,000(+ Y&, v b5 7 v FR)
-RARET—%
* Muang Nan(1992-1991),Ban Hat Phai,Tha Pha,Uttaradit(1966-1991)
+ Ban Mon,Thung Chang,Nan(1987-1991),Ban Bun Nak,Nan(1964-1988)
+ Ban Nam Lai,Nam Pat,Uttaradit(1967-1976)
- DLD#E%,12/1995
- DLD Region 7 Bt %&,5/1996

- LWCCHEE,3/1996
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(4) Application for the Technical Cooperation
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Application for the
Technical Cooperation(Development Study)
by the Government of Japan

1. Project Digest

(1) Project title

"The Study on Integrated Land Conservation Plan in Upper Part of the Nan River Basin"
(2) Location

The watershed area of the Nan river that extends over the upstream of the Sirikit reservoir,
covering the whole area of Nan Province and a part of Uttaradit Province in the Northern

region.
Total Area is approximately 13,130 km?. (refer to ANNEX 1)
(3) Implementing Agency

- Name of the agency

Department of Land Development, Ministry of Agriculture and Cooperatives

- Number of the staff of the agency (on a category basis)

The total number of the staff in the Department of Land Development "hereafter
referred to as DLD" is about 4,000 that consist of about 2,200 officials and 1,800
other staff. ANNEX 2 shows the number of staff in DLD on a category basis.

- Budget allocated to the agency

Budget allocation for DLD in 1997 fiscal year is about 2,869 million Baht. (ANNEX
3)

- Organization chart
ANNEX 4 shows the organization chart of DLD.
(4) Justification of the Project

- Present situation of the Sector

Agriculture remains one of the most important sectors in Thailand with nearly 60%
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of total population depending on the sector, though its GDP share is declining in
recent years.

In Northern Thailand, where the project area locates, agriculture is the predominant
sector providing employment opportunities for more than 85% of its total workforce.

- Sectoral development policy of the national/local government

The Eighth National Economic and Social Development Plan aims to achieve;
* balanced growth between urban and rural areas
* sustainable growth
* improvement of living standard, especially in rural area.

In respect to these objectives, investment in rural area and conservation of

environment are stressed.

Sustainable agricultural development with increased income of rural population is the
pressing issue to be tackled as the income gap is expanding rapidly between the urban

and the rural.

Holistic strategy, in response to paradigm shift from the sectoral to integrated
approach, were adopted.

- Problems to be solved in the sector

Accelerated soil erosion is increasingly a major concern in conjunction with decline of

soil fertility.

As agriculture is the mainstay of the economy in the proposed project area, severe

land degradation will worsen regional economic performance in the long run.

Furthermore, soil erosion incurred the increased sedimentation in the Sirikit
Reservoir, making the capacity to noticeably lower level.

- Outline of the project

Comprehensive land use planning, aimed at alleviating land degradation and
establishing sustainable farming system, is urgently required not only to benefit the
rural inhabitants but to conserve natural environment of the area.

To this end, a master plan will be formulated through two phases of survey. The
survey will deal with land use plans, assessment of the alternatives and proposal of

appropriate measures to reduce soil erosion.
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On the basis of the Master plan, various programs, focusing on problem areas, will

be proposed to utilize soil resource more appropriately.

Geographical Information System (hereinafter referred to as GIS) will be applied to
prepare necessary maps for the sake of covering a large area of 13,130 km?.

- Purpose (short-term objective) of the project

* Preparation of comprehensive land-use plan focusing on land conservation for
sustainable agriculture
* Rational utilization of soil resource in harmony with natural environment

- Goal (long-term objective) of the project

* Prevention of soil erosion
* Enhanced watershed management
* Improvement of living standard of the rural residents

* Protection and/or improvement of natural resources

- Prospective beneficiaries

Farmland will be protected from soil erosion. It will contribute to the maintenance of
soil fertility, increased productivity and thereby improvement of farmer's income of

the area.

Farmers in other hilly area will also benefit in the future through replication of the

project.

In addition, DLD's officials will gain much knowledge and experience on systematic
application of GIS to development planning in watershed areas.

- Project priority in the national development plan/public investment program

The proposed project is consistent with the Eighth National Economic and Social
Development Plan in contributing to the regional development and conservation of
natural resources. Thus, high priority is given to the project.

(5) Desirable or Scheduled Time of the Commencement of the project

As soon as possible.

(6) Expected funding source and/or Assistance(including external origin)

If this developfncnt study is implemented with the assistance of the Government of Japan,
the results will be used in the form of project implementation with the budget of the

Government of Thailand.
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(7) Other Relevant Projects, if any

1) The KOK-ING-NAN WATER DIVERSION PROJECT which intends to divert bulk
amount of water from the Kok and the Ing rivers through the Nan river down to the
Sirikit Dam.

The feasibility study will be conducted from 1997 with Japan's Aid.

The project aims to meet future demand of water for irrigation, domestic and industrial
uses. It is estimated the demand will expand to 1.5 times of the present level by the year
2006.

2) The "NORTHERN AGRICULTURAL DEVELOPMENT PROJECT" which was
carried out with the assistance of the Government of Australia and the World Bank from
1968 to 1982.

2. Terms of Reference of the Proposed study
(1) Necessity/Justification of the study

Rural areas of Thailand are left behind the rapid growth of the country, and thus poverty is
‘still prevailing in the areas.

Nan province, major part of the project area, is not an exception, as poverty alleviation has
long been the main challenge for the province. The GPP (Gross Provincial Products) per
capita for 1993 was only 13,338 Baht and this is the lowest and corresponds to a half of the
Northern region average.

The natural settings, precipitation, soil type and topography, have placed the area vulnerable
to soil erosion. The area is categorized into tropical savanna(AW) with annual rain fall
ranging from 1,000-1,400 mm in lowland and 1,000-2,000 mm in mountainous area.
Ultisols and Alfisols, both of which are very susceptible to erosion, are the representative
soil in the area. Topography of the province is characterized by mountains and hills which
occupy 85% of the total area. Therefore steep slopes, a determining factor of erosion rate,

extends over the province.

As a recent trend, forest is increasingly slashed for upland crop cultivation. Forest acreage
has been dwindling away at a rate of 1.2% per annum. In the period of 1983-88, 37 km? of
forest land disappeared, while 72 km? of farm land was generated as shown in Table 1.
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Table 1 Land Utilization in Nan Province ( km?)

1983 1988 1992
Forest Land 549 512 488
Farm Land 103 175 140
Unclassified 495 460 519

Source : Agricultural Statistics of Thailand

Planted area of upland crop, such as maize, exceeded that of paddy rice in this period.

Area (000 ha)
80

Upland
of et
40 = »—Rice .
20 ‘F/ ,

Fruit tree _, ¢

0 e=—— i
1980 1986 1992
Year

Figurel Changes in planted area

These trends suggest that cultivation of upland crop expanded by the sacrifice of fresh land.

Consequently, accelerated soil erosion have drawn serious attention. Since conversion of
forest to upland crop cultivation exposes the soil to runoff, and induces soil erosion rapidly
unless managed carefully. DLD estimates roughly 70% of the total area in Nan Province
suffers moderate to severe erosion.

Accelerated soil erosion will bring declines in fertility and productivity, since topsoil includes
more organic matter and plant nutrition than the underlying soil layer. It is generally
acknowledged that the average annual rate of soil erosion in Asia is ranges from 30 to 40
tons/ha, while soil formation rate averages 1 ton/ha/year. Thus, once soil is eroded, farmers
are forced to leave the area abandoning in severe case.

Increased sedimentation of the Sirikit reservoir is another serious concern of the accelerated
soil erosion. Soil particles erode into the Nan river, flows from north to south in the center
of the province, and drifts down to the Sirikit Dam resulting in reduction of the water reserve
capacity. Therefore the conservation of the land will contribute largely to successful
implementation of the Kok-Ing-Nan Water Diversion Project.

In this context, formulation of a management plan for the watershed area is indispensable to
achieve sustainable agriculture. Therefore DLD requests the Government of Japan technical
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cooperation for this project.

The proposed project deals with existing land use assessment, land capability analysis, and
cost-benefit analysis of alternatives, and an appropriate land use plan as a Master plan.

The master plan will serve as a basis for planning resource utilization programs, on and off

site management practices.

As the project covers a large area with 13,130 km? of the Nan river watershed, GIS is
applied to prepare maps at a same accuracy.

(2) Necessity/Justification of the Japanese Technical Cooperation

The government of Thailand requests technical cooperation to the Government of Japan

because of following two reasons.

Firstly, Japan has many experiences in land use planning and environment protection for
watershed area since there are many similar topographic condition in rural area of Japan.

Secondly, application of GIS to agricultural development requires sophisticated knowledge
and advanced technologies which Thai government needs.

(3) Objectives of the study

The main objectives of the study is preparation of a land-use plan focusing on land
conservation. It will contribute to efficient utilization of natural resources such as soil and
water and to formulate suitable policy for the sustainable development of this area, which
include reduction of soil sedimentation in Sirikit Reservoir.

In the long-term perspective, it will serve as a model for improved land use of the country as

a whole.
(4) Area to be covered by the Study

The project area is defined as " The watershed area of the Nan river that extends over the
upstream of the Sirikit reservoir." It covers the whole province of Nan and a part of Uttaradit
province in the Northern region, the total area is 13,130 km? and the capacity of the reservoir

amounts to 9.5 billion m3

Nan province, locates along the national border with Laos, occupies 11,472 km?.
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(5) Scope of the Study
The phase 1 study shall be carried out based on the following procedures.
1) Background survey
Following natural and socio-economic settings will be surveyed to clarify the background.‘

- Natural settings survey
Topography, Geology, Soil, Meteorology, Vegetation and other related information

- Socio-Economic survey
Agro-socio economics including Demography, Land ownership and Job
opportunities, Marketing and so on.

2) Application of GIS
- Grouping the project area into sub-watershed areas

- Preparation of thematic maps to comprehend following characteristics of the areas
Elevation, Vegetation, Slope, Land utilization, Soil etc.

- Preparation of maps for evaluation of following items based on the above maps
Erodibility, Productivity, Forest and Water Resources etc.

- Preparation of a map of land use planning

On the basis of the results of the Phase 1 study, the Phase 2 study will be carried out with the
following procedures. ’

3) Formulation of land use planning
Zoning of Farmland, Forest land, and residential area and sub-zoning
4) Conservation plan and regional planning
Conservation plans will be proposed for farmland, forest land and residential area.

- Farmland
Conservation measures will be proposed for farmland such as;
appropriate farming practices,
design and construction of physical facilities and
farmers organization for the sustainable management of natural resources.
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- Forest
Forest land will be conserved by Reforestation.
In addition, feasibility in development of Forest industry and Timber production will

be assessed.

- Rural Development
Following programs will be proposed;
Settlement for hill tribes and farmers who do not passed land ownership
Marketing, Road planning
Educational and Public hygiene programs
Agricultural assistance program
In addition, recommendation for social aspect such as an immigrant from Laos and

land institute will be discussed.
5) Proposal of relevant projects and planning of project implementation

Various projects should be proposed under the framework of the Master plan. It should
be not only for DLD but for other implementing agencies.

(6) Study Schedule

The study will be completed within one and a half year in accordance with the working
schedule as shown in ANNEX 5.

(7) Expected Major Output of the Study
Four major outputs are expected from the implementation of the study as follows;

1) Maps of the area delineating such characteristics as, elevation, erodibility, productivity,

land use plan,
2) An agricultural land development planning for the proposed project area,
3) Useful and practical recommendations for project implementation and

4) An agricultural land development strategy for hilly rural watershed areas in the North
comprising development scheme and criteria for development components.

(8) Requests of the Study to other Donor Agencies, if any
None
(9) Other Relevant Information, if any

None
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3. Facilities and Information available to the Study Team, etc.

(1) Assignment of Counterpart Personnel of the Implementing Agency for
the Study (number, academic background, etc.)

A working group should be organized in DLD asa counterpart for the study team.

The Deputy Director General of DLD and the Senior Technical Officer will work in their
respective capacities as a Chairman and a Vice-Chairman of the working group.

The structure of the working group will also include one or two representatives from each of
the divisions at Headquarters and Regional Offices namely, the Planning Division, the Soil
and Water Conservation Division, the Survey and Cartographic Division, the Land Use
Planning Division, the Soil Survey and Land Classification Division, the Engineering

Division, Land Development Regional Office 7 and 8.

There should therefore be about 15 members of the working group(including the Chairman
and Vice-Chairman). All of the members have an academic background in agronomy, agro-

socio-economics, soil science, civil engineering and administration.

Beside, the working group should work closely with Nan Province office and agencies

concerned.
(2) Available Data, Information, Documents, Maps etc. related to the study
Available data, information, documents, maps etc. are as follows;

1) meteorological and hydrological data
2) socio-economic data

3) principal crop statistics

4) topographical maps

5) reconnaissance and detailed soil maps
6) provincial land use map

7) provincial land use planning map

8) provincial development plan

9) information of public welfare

(3) Information about the Security Conditions in the study Area

There are no security problems in the area.
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4. Global Issues
(Environment, Women in Development, Poverty, etc.)

(1) Environmental Components (such as Pollution control, water supply,
sewage, environmental management, forestry, biodiversity) of the Project, if
any

This project aims directly at soil and water conservation.

(2) Anticipated Environmental Impacts (both natural and social) by the
Project, if any

With the implementation of the project, soil and water will be conserved, and thus negative

environmental impacts will be mitigated.
(3) Women as Main Beneficiaries or not

The main beneficiaries of the project are farmers in hilly rural watershed areas in the North.
It is therefore reasonable to suppose that women will be beneficiaries of the project because,
in the North, many men are migrant workers in towns and cities who go there to earn
money from non-agricultural activities which means that the women left behind are those

mainly engaged in agriculture in the North.

(4) Project Components which Require Special Consideration for Women
(such as gender difference, women's specific roles, women's participation)

if any

As the main beneficiaries of the project is women, it is necessary to concern women's role in

designing and building structures.

(5) Anticipated Impact on women Caused by the Project, if any
None

(6) Poverty Reduction Components of the Project, if any

Improvement of the living standard in the project area is one of the main purpose.

Appropriate land assignment will contribute to improvement of productivity, and thus

farmers will earn more with the project.
(7) Any Constraints against the Low-income People Caused by the Project

None
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ANNEX 2

-

DLD Staff Numbers

Category : Officials | . Other Staff Total

| Secretary’s office 54 15 69
Somomrabvisen T e | & | 14
Finance Division |71 | ¢ g | 470
TBlanning Division | e | 0 |76
"Soil & Water Conservation | - f06 | 58 | . 164

Division
“Sirvey & Cartographic | 153 | € 66 | 219

-| Division :

“and Use Planning Division | - 01 | - 38| 139

"Soil Survey & Land | i65 | 76 | 241
Classification Division

Soi Andlysis Division 90 | 8 [~ o8

“Engineering Division | T4 [T - 188

“Cand Deveiopment | 1474 | 1384 "7 2558

egional Office 1~42 .

Land Development (99) (162) (261)
Regional Office 6 ,

Grand Total 2,188 1,818 4,006
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ANNEX 3

DLD Budget for 1997 Fiscal Year

(Unit : Thousand Baht)

Items

1997 Budget (Share : %)

1) Land Use Efficiency Improvement

2,001,394 (69.8)

a. Administration

87,824 (3.1)

b. Surveying and Analysis

240,275 (8.4)

c. Soil and Water Conservation

659,151 (23.0)

d. Engineering Service

52,525 (1.8)

e. Improvement Project

961,619 (33.5)

2) Rural Development

867,120 (30.2)

a. Small-Scale Water Resources Development

627,120 (21.8)

b. Field Farm Pond Development Project

240,000 (8.4)

Grand Total

2,868,514 (100.0)
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Working Schedule

ANNEX 5

Working Items

1 st Phase

2nd Phase

Apr. - July

Aug. - Nov.

Dec. - Mar.

Apr. - July

Aug. - Nov.

Dec. - Mar.

1st Phase
Field Survey
Home Works

- Application of GIS

2nd Phase
Field Survey

Home Works

Explanation of
Draft Final Report

Presentation of
Final Report

s : Field Survey
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