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FIn7—2icd b e, EFHRRIT, 7.7C (1953 ~19624F) LEPRFETH ). EBELFEI/N
B, FEFHEMEIL. H540mm (19514F~19714) TRAF v 7RBEDOHEEL BEL TV 3, L T
A (1MA~3R) L%H GA~10A) KRFFAZLNTEL, E£BRTHON. 80%E ik
L‘C%Z’o

#2-8 FEBXOLKREERE (N 2ARKBA)
K (C)

18 122 7.8 1.0 119.4
2A 122 8.0 0.7 89.7
KY;| 12.6 83 0.8 70.5
41 13.2 8.2 2.0 29.5
SH 122 1.2 4.3 229
68 122 6.4 6.9 3.6
78 12.0 6.5 1.9 43
8H 123 6.6 1.0 5.5
98 13.0 7.4 3.7 16.6
108 13.8 8.1 -19 40.6
118 13.6 8.7 0.7 48.7
12H 134 8.9 1.4 92.9
¥/ &5t 12.7 7.1 2.6 5442

AEEME DK &2 B ELFNE, 2V F v F (Khullu Chachi) JIl, ¥+ ¥F + I =(Janchallani)
My 2 FUY (Condoriri) N%ETH 2, oD, FOHE%EHEHD5,000mED VT4 T I
BLTWE, E0-0FEMICE, aVvF4 SOEFRITT, NoHELXE LTS,

2VFxFIINE, BEEBEILE 2RI SEHEICOMPo THTL, EERZE> THNFOE2EX .
Eiy (B#) H%28o T, FFHAMECTWE, 7V FrFINRFRBEIEHB~EREBEHBL.
Py Fx=)lEay FYYINNGHERBXICABBTEN L, MEFEHOHAKEL 2> T,

2UF 2 FMEG, avFT45DHIZiE, 300 (LFfEh, 7hrrasi¥l, vSasi#iRUes



AEF 2 h#]) 5y, FRBOBEERL TS, YN0k EEAIE, 41 CF vy 2MOHO
ETHRTAbh T, Comicid, BEAROFIL D, AT ABBRIATVWS, BHMBAIR
BT 2 WBEREHTkM>TH D | 194555 5 192EZD1TEBOEY MR K ER. $03m’/ s T.
EFHAFTERINIAMY/ s TH 3, _ \

A EBEOBRREHE. 91,8005 T, BRRIFL7IIETHY., FHRBTAAELESN
T, 74 T FRIZLITTH2.000EEHLI S FF 4 HMABICEZ L. LILHL000EEHFICK, 74 7
7 3 (Tiahuanaco) EEFICR S 12 & 5 RERGHEEY L EXBE L 8. M. SEMICKARsL 2
TV - AYAXHE (7Y FARGOIHARIHE) 2 £E LW TWi, 2oF4 7S axBHizbeh E
BKb 722 THEV ot RTINFEHE, MoPDREDLDRBAEELLGDEZEL LN TVE, 11
HRE»L 723 (BENNV-) 2PLELTHDEBRLTE Ty F2T7ELRVEA Y HENF
YE7ZIRBAL, ISHRIAYEY E7RBA4 Y AFERDO—WER o720 4 VAL BERBOTA <
TR, EHEMERERNESEL T, REORKECEA L 1 VAR Lo THH SN DR EHK
Ri3Thol,

FJETHERFR, 93E3A BHLARBUHEREL I R4 12508 LERBFORRICY &
RTE&fe LYALBRRRESZON 2T HBBO TS, #02T TREETIORER T o2
&0, BERFEORRERERBRF VY Yy VOKEVWHBERBEBES¢ 2 ANIERE %
L L2LEXYETEFEEOHEFERSDEIAERICK > TVE, COERD—DIE.
AOBMPBEATYR IS 2 b &b FEERFICEF L AAAOOKRS Y, RERVESZCLL S
HHERHEED O ICEBFERFE~OBELZEI WD TH S,

FETEMEDRER. 5L BEHN - BHRMLERERELA L. T2 hall TOARERERE
ENfTbhTwnad, X, 1 7HOBBERDI0a L TEMBETTLEINOLLAELTWE, 20
fe, RIEMROBEOEHN REHE CHEREHE) 2. #13,0000aT H 5 25, i EEHE Y
3200haTH 5. LIERBER) DBRCTH D, Fbicid, EAHRKELEAVREAL T ), #Hib
AT ABRICIE, CoME (EE30ecmPALD) k&AM BRE, PHboBMIcEA BT T2,

FEEDE, Cedtvnd, 255, FH, +00BETH Y, £ 1 OFRPOMETH 2, —ZT
B, IRERELHEEC=—NVTEY, BEEE->TEFOPTIT FELZHELTV2500H 5,
FERYOEAF M. B TOBEMYICL L, LTOHEY) TH o/,

Cednd 10A ~44
59 7R ~4A
#ZH 9A~48

BEFESFSEOEFNCL VP L, BRIEE (E0#%) 2R T2%, EHM2bOTH S, F
LAYDREDIZEREERRE L THIEL, BAD—RELHMADOTIHER I NATHANMITTHHFL T
BT EL, HEAHRRIZ, ZHOKRBHIZR LY AR R I NNANHBEEILH TV S,

EEMERE LT, BRB YA F v Ao OREBRLADMT A (BEH8m, EEHOmM, B
WERIOmM, KRAHIEH2M) 25 3, s EF v HMEYI I BRIBEL, EEL2hEE (2
~3m) Ve Lo TNTADRERIZE Y, 200ilfI3#2,0005 b ¥ DEFZENEFHS LHFE N,
HHICBITDAKBEL L3 TChole LBLEYS, NN ADERY., BROFILLZ 0T
B THo 22720, BFRICE BAECTM 2 FRBET A L2 B0, £AERERLEZEEITD
D, REZEHEYVEFF LA W%, M ARERDERD LILL TS,

BARAKEE L LT, 20T v FI%E, ANEAZFIALTwS, BREIZIHEU=XAEKSE Y E
BRL. S/ CTHRAAILINER D2 VWIITHAKE € 2 LD TEEBR~AKEENTWS, A
Kz EABTH D, XAKEBRITHEANCTH L, TEIDETH 5 -0RANEL <. BRAKE

-10-



(FNBE&) b ZOTHMBIRTIX, AASFHAKETLEIESbATEY, Z0AKXRRR., Y
THd, _

BEAIE, KFACHET 2R84 %ML CAEELXToTWAHETH LY, HRIEFATSTH
5T EBEALT, AKEFRIAFETH), BROBICEAFESRI o TWvb, X, AEEBE L
Wik, FAVOEMICEL D, RSOV 27 FHFIBREIRTEL T3, SO udzs AR
WAKBEE 22T EROBMOBO % ottt he s o, EHOBAKEL LTV, cHOTadx s
MR EAFEBEOMICK., KE ) ORFIREEICEZ o Tk Wiz, AAESLEOMERBE T
Vb,

WEADEMKIIREHMTH D, SEERIBEAL 25 LTEHILLICEIEENATH ), EREE
DbAETHL, RERRIEEBVICE>TWEETT, HRANOARICRIZLALYERSATY
Vi X KBRS 24, BEAEBRRZTIS 52 WiEKBORAKL EFZEAKE LTRHALTWS,

32 PFA%EMmE

I 7S AR OALEREE I 2 MBI L TV AREE IR, W TERAL TS L ) IKAKERT b
HLTWAERRKN—2TH 2 BEBFOREAZOF CROBEEOEVIHETHL, TNEMY
. (1) AO#mcB T2 REEE. 2) BREOAFKERE, (3) ANALDRLOWHR T
BROBRH~DOEE (4) BERABSLOHK (5) HiloEmETH 5, _

AETEMX X, KEFREELL Y ) 2ERMEILE L, LHA»S3B DRI FD80% A4
L. MAECFIA SN DN DR BERUVEHORER. #ECFIA I %L, @lkE%L>T
WELTLE ) BENT AFBBRIN T AR, WIMESHE <, R IHIcEHEKRT 27201
E% S AERBEE VR D, MEAOERRRE LTk, B2 BUKEERS 2 <. BKESD-0
DHKEEDIFEAELVWRRTH S, BRANDOTBERBETH S 720, BEAKKRE LTHAZ L
TWABIIEUVRRICE NSRS N BHE2AABIBEKSB L AKRRD—RELZ> TS, X,
BRFESEHRY - RENLZFECHE> T A D BEYOEEN 3D TEYW, IR0 7 5
APTrFr—bRLALEMENTVRY, |

AFTEMX E, REEFRVEREMNE 52 T s RFERBRIEECH ). FHEEARLD b
KEPEBHZEL TSN, FER LB RFERBRORBLEET L V) ERE0 A
ERREARTS - LARBE CHD L EX 2, LBORRD S AFTEBRX OZ K % ARERR L
ToENTHS,

BN A DB Y ELRU/NY A DFHER

ERPEAR R OYE - R (BUKIER. AHKE, 9KIEORFHEY)

RABOEN - AFE

ERREOEA (FEMER, fEAER, RELR. W, #BRL)

RN ERGEREN (TEKR. B8, SEAMHRHR. Ehamit)

RERE (F AR BRBEEE, 75 4 2~ OBEKEA I & 5 #AKEL L
EAURE (BE ZBA) AL 5EHRIE)

™o a0 op

AEEHE I, COBEBHFEICOAONDEIICEEOIEERLISLT. RENICLEVLVEHE
TRE,P LTS8, ARIE L L TR 2V ESELEIH S L FREINS, LA L, UFZHBE K
. KEBEL2AEFCHRATE 28 (BHKE2,0005 F YU L) RUMNY AEZERSHOBOWKSS
VX BEFHEECOEVEMEEYITo TAFIAKEBER TV A I LSS R T2 LERTIEYR

-11-



RREVDBDONHZ, FRE»SBONEBRORIE, BELEHROBAIVTIE, BRIADOKH
KTHY, EDMOHKMHRETH L, COPTHROEELDR I, AHEIT AU I B
LTBY, BRBFORERBOEFNVE LTBEVAERKEE LU BBROBR~NOETHES b 2
TEeTh3, COILR EBRLEREA VLV T4 735125 LE b EERURAEIZB T
ZREMARLTRETAIOOLHIETE S,

33 BH~ORY

ARBHEIBEARR T, T s REMHSVEBEREZOHAROE/RYEELTVE50TH
3, BRERARMAIR., FAOOHHN 3B THRENKL. BEEERSEOTEL LT3, X, HoliO
RRESHD TS L2 BRT %, BXAROKARHEOEZRANET TOREIIEEICE . L
PLE2X6, ABRILWICBEL, FAVOBBIC LV SERL-ERBRE & 0BT, Kidh) X548
BCZoTBLT, ARESFHEWEEL 2o TwA 0, BRERZOEREEREL TV, &
BB I OMERRCET TEHER I TH S,

AR EOER T, AXESMEOBRLEFE 2T 2w, BhHERAEE LT, ¥
TI74—VEVTARELXERBL. STEOBMNY. BENRERL FROLERLRIEL., S
KBTLREABOETFTNVE LTCORRBETE SBT3, T0%, BEHROFMERE. BRS0K
BT (BR]) BHrTETHLEELNLS,

-12-



. 70—L XERERSTE
(72 JIVEFHHEFE)

1. 77 JVERIEMEOBEE

77PNV, BRKEOHEBICMEL, FULI/s77 FAVERL, TRTCOBRKER L EELEL

Twa,

B LB EKIE ., 8,511,965km* (8185FF ha) THAD KBS, A KEOHEGE EDTW

%o ALIXILRRSEE 16532 Gkl - FEIRG % & X CRE33EASHICE D (B3k4,320km) . A D R
—EROTERETIESITH 6 KTEF BT 2BMOTF4E95F © (3TH4,328km) L& EZE L
LN %boTwh, TOLEALELIZMTHMICIE, 1) PRIAGBIVHLATI VNG, 2) B O
¥7 5, 3) LREZ o0\t n TREKLEXA7 <V YR, 4) BEHD/ Y ¥ F— IVEE,
S5)RFFERCERLATFRICMHU 2 MAETFHRO 5 20BIRICKFIHRS (H3—188) , BEMNESIC
LB HBOBBIIUTIRTEY TH 5,

1

2)

3)

4)

5)

TIVNEBER - - - BEeko#2n 5o Tsh, UTo320MiBIcllsTE 3,
ABERD . 79IV VEBOROBAHY L. LBEHSVIIR, S ho 2BEBLIUE
BHro% 3,

RS 8T F - T TA AN OFIRICH o T, BEE00MBIED % 72 & % FH,
PREH  BLoPRIKNET S ZRAOE KT, #2505 km?, 5 300m~1,500m
DIMET %,

¥7r @l - BT/ UEREXT S AR SOEBEICET S IUREIS D,

BECRTIVNEEERF 7Y —FI0 (EE3,100m) 2#T 5,

TRV VER - « - ERE200) 7= ) ({H£6,280km) FIREREOHLGF% H0 3

1605km* DL D % b b, EEIR00mUTTH 5,

NYFF—NVER - - - NS NEBRO—BEBEL T Y, PESEFHESBVEBE

ERio TV B -ORFICIRNT FHOKM ERITL ) —E BT L 255, EFIHER

&% %, ,

BT - - - KEFERCE THLLIKMAEL MU 2 FiEL T, HREI7VEYF DNy

NEFIZOLRIINTTAEBIET S, TE8ICR, KAESHICE*RLIEE - B

ELTKERCERSY ¥ 75 ¥R a)ll (§ilk3,161km) 2°5H 5,

7o IVNVDEEE, BLOKBEHRELELRBOMICHNEL.,. FHEL RN CHRTHFEOM
F (BF) LEF (AF) RAPNT0wARIER,L, TORFRAFHERE VL 200, HBE, B
FIENERTHY, INRERIITRIE, )BT, 2 BERF, DBHEDOI O[T HLILHTE S,
BEBEEBRBTALTREOLEBYNTHS (H3—2RUE3—3ER)

1))

2)

BEEME . - FEEPLCERIOERES TV VAL RE IR H ST 5
ERPHRRIIBT~2ICTER L BL TS 2 EBIz 2V, BHERIER2,000mm% & %
ZMBAEL ., BTV VIR TIRY S LI A BT R BR L TV 5,

FREENE - - - ERI0ES S HERBICELHET, 79 YVBROKEIHZLT 5,
FHRIWE, EEIPER ELES4PNTE b, Kik1320~25C., £ MK E X 1,000mm~
2,000mmTH 5, BL, BHIAEBLUF Y - 79 ¥ L 2 a)llhiiibR ¢, EHBRREN
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企画部
長方形


3—-1 WERS
7 60° R 50° 40°

~

0 A
el o.
R 3
;) K35\
__u : ‘?‘: 10°
HeR P
20°
30°

Source : IBGE

3—-2 HREES
70° &0’ 50°

OS] #iiai
B2 ks
WA (% - IRI)
PRI SR
[T masee

20°

Source : 1 BGE

-l4_




70°

] <e0omm

600~ 1000

ES 1000~1500
[ 1s00~2000

BXJ  2000~2500
> 2500

Source : I BGE

- T0°

Source: | BGE

M3-3 SREEONH

50° a0°

60’

Rio Gronde
do Sul

50° 40°

de Janeiro

spirito Santo

20°

klog

..‘IS..




3)

S00mm & AR TA: { KEHUEBRMHE X 2L TE Y., SSRBRAEHTRTIIINDHIIISY

CFEbMEDPAKRBHRTHE LT — FHbH (BLN24%I1ICHNS T 52045km?) 2% LTw

%o
BFAE - - ERFERERTFUEORRIFYL T Y, EHFHRRIITC~19CL 7
FIONVPTHRLEVIRED ELEHERKEV, COLDEFIIRREI2STULIC2S &

 BHHLE, BRI LIELIERE 225, EMBEFER 1,000mmEl T 5 52,000mmBl £ &

HIRZENFH DD, METERMEBLBER1D 5,

75 Uit 2E6OMD Y . BB & CIEBNEECES A RBRS TR, 1) L3, 2)
B, 3) BREE. 4) hUHE & 0 S) HEO 500 KBS N, (B3—48H) . S
DEREITRHROEY) TH A, :

1)

2)

3)

4)

5)

R - - - BERFOXTIER, 7YV FERRABRICE LT 5, THREMTR 7V S
AN, B F=7, 77 VOAHE TN, ud4 <028 E0, BLREHED42%
FEDH, AORLSEDSRBIZT ELv, EREXEL L TREELHEHREHELFERL K
FBIURV—Y (M) BAEPLETIARABEECL2BEY (P 2— b,
CTL&I. RE—F, FANMN—L%) £ESD D, EE. AOBMAE LS, HKRERK
HEKENEV ADBHIR L LEBS T o 2,

HE - - ~=F=as, €794, €7, VF - TIFVF K INWF, NF548, R
Whr7a, 7507, VTR, NAT7TOIMEER, hREBOTRH» & KEED
RERICELRGEL T 5, HEBRAL» CHHREEROPLME LTRBLTETEY,
BET 7 I VNVOEHMEGIL REY (BE, 337, WM. B8, <5, ¥4 FIVE,
WP L, FvINE) OEENTIELELL 2o TVE, AEROE®REE (VYY) i
LIELIEFEIEATDLR 7T INIBII 2 BERBERFEO— 2L o T, B PLHE
PEAZHIZECH D 720, ALEFEROHI8%ICH 5L ICBRAODH29% D EL, H 8
MAATHT L HEHITons,

BHEE - - - KOS, CHHBEEFRICHLZBIBICZEYT 2, 37X V2512,
IAEY L HYP, U F - TrF40, b - N0 VWIS TIINVEEOTK
BEXRLTV24 20l EATE) ., BLREROM11% T 2RI AOD #44
BWEPLTVEREERIBE L > T, 759 VNEROT EMEEFOESTULEE 5D 3
ERBRIC, BEEAECOI——, B, AV VY, byEnad, HBIE BE,. TS
B hzo TTIVIVOEEREERL T3,

FEEER - - - RREMAEIRICE N T S, vy b Oy Y, Ry b FUuy Ve Fe b,
PAVFVAR, TATADIMEERBIFOFERTHE 75V T2 ECERRIL % 5,
Etn22% % E0 5%, AOREERDOT%ICTELRV, Li L, HIEH7SPY70RER (
1960V A « 7 - P2 A0 LD BB, 1985EHEATISSHAN) ., BEDET —FRE
FARESFICL Y EBBANOAQRAYPEEL, 79390070 74 7 LTHESN B
EhoTwWh, EREEIE, k. byEO2Y, KE. A V5 Vv, B5TH2,

B - - - EHEROBRTRERTICEUT 2, /8T F Yy ASY—F, YT - TS
VP F - ANVDO3IMEEAR, L0 7% 25D, AOREEDISHEFBEL TS, FE
EELLTE, fFDEra—-—, K&, XK, VROV, MR A VTPV AETHR
BLEEEFALBESRLE o TVA, |
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企画部
長方形


75 ZIVORBALIZI98SEIIZ BV T 1183,5605 A L #iE X L, 19704 D 5 854E D B od AIHEINER i3
FEFH225% TH o72e AOFEEIRIFSHkmd 20 HI6AIE XL s, HERES L UBHEAD
AOEPBB LY, HEBRTRY Y 90, VAFV 34 0% 75 UVERNTROIELENDREZEL-
Bz 2RSS RAODESESERRL TV D, TATEMOKRICD > THHB~OALDL
POLELEATE D, 19604FE1246% Th - FHAODLE I, 19704F121359%. S 5 IC19864E 12 it
76% & EEFRHA5%DEMEL TR LTV S,

BREEDAOOEENIGIE, B3I —1LXFRTEBYTHE, BERMOALIE. 1950E060%
5. 19704CITIX50% 2] Y . 1985F ICH29%IET LA b 0D, KR L L TREEHADED 3
HEIZAEZY,

#£3—1 EXIEFRGEHADO

, 1 ____1985%

9 AO 3] REAL =
. (BN (%) (BHA) (%)
RE 13.6 319 15.2 28.6
BLE 73 17.1 7.8 14.7
ST 3.0 7.0 39 73
F—ER% 42 9.8 5.8 10.9
Wy - BIEE 1.6 3.7 19 3.6
Z Dt 13.0 30.5 18.6 35.0
Eig 42.7 100 53.2 100

HH 88 : UN, Yearbook of Labour Statistics, 1987

T IVNVOZRBRRVIERKBE TV s v EplLe LERR. BEREDHE, S0ERICAY, —
BELTEXRDORRBILD 2, BBMERISSERRD) S REBEVITONIERELLZbDTH B,
BITN A IRENICRIEL TRIRBEHEDT VAL BFH L0, TERFTHIBRS K-S
XRD R AFTMDESRICEY . BEHoLWEEEE, BN L ON, FRTHI Y TLED
BwiEiRe L, MEILEENL2 DM - BN ERA LY, BEBRTAZTDEt L 4
YIVEREREHE L. ENEEEIZI80ERIEDA F AR ED 5198442 o & 19804FEKHEICRE )
DBRI9BTELZIZFE 6 %ML DOREL M /2o LML, EMA ¥ 7 VR, £XR00% 8145 DML
HHEV)EHTHY | 1988ERITIZEM400% U LoYHLER L koo bRPEMRZBRTEK
K. B - SRBORTHE., 41 V7 VIR ATRTD 5, 19894127 12 KHEFEEL EHE X 1 1990483
RBUCRHBHENRBRT 205 41 v 7 Vot 2 MEORRPHELNAEI EIZE D,

EIR#ERE (GDP) DEEIMER . 3 —2KFTEBNTH Y, AO—AS ) OEREEE 12
US $2,525 (IDB, 1986%E) TH b, TNnIZL B e, BFEHFNIII0%TH L DIt L. BiEERF11328%
EUALDEE ED TS, 1960FEMFTEE TCHRAESMEWIMEED T WD TH 525, 19604FE48 %
ErSI9TVERDPIEPTTOT I PIVBREBEVDEEREDBET., TOHXEIKREBETL, #HicH
B, BREOHENKRE(HA L, LrL, BETHREBEDAODIREEIRERMICBNT
EBRE3WLTEY, L2rOEFEOREYHHROMMRVULERM: LA EEOKEFREELLE, &
DEFAD TSI INVFEEILEDSTERBEREVENVE 5,

-17-



#3-2 EEFIGDPIHEL (19854)

BP9 | i S

(BH FWV) (%)

B¥% 25,147 10.1
FL% 2,680 1.0
nE% 68,893 277
BR - KHE 9,667 39
Bk 13,645 55
LS I 40,757 164
i - E1E 19,124 1.7
T 17,323 6.9
Z 0f 51,901 20.8
4 & 249,137 100.0

H24  Inter-American Development Bank (KM B %24847)

RE—ABYOFRLA5 &, LB, JLEEBTERHT00 FIV, PEEEH#H1,300 KL, 82,000 F
W, EERETH2600 FVTHD, FIBICRESNI LI FOBOETHBROAEZEAENELIIE
ETELRV, XT7TINTHR, FHEFRETREESWROONATEBY, F0HIE. 1 v T7LVEL D
RSN, BIZOFNV/AThHs, HRIBEEUTOEREIIL00FARODIZY, F01F LA
Eh, BEFBDETH D, —HBHERNEZ R, RIEEL2D2~5EOBILBISISOhTVE,

7o VNORBREL L, 1988498 TLIAME FIVIEL TEB Y., 209#63% 1 72 27208 Fv st
NEDRTERMEANL 2o TWD, 19825 L, £FIKHVICLERE, BE, BREHA LA
P02 KB LIBT3 & vio ARRERKREDT VTS,

#%3-3 iiVWQE%Wi

19864F 19874F 19884

(E‘E Fv) (@A EN)  (BAEWN
A5 ,349 11,173 19,000
ith 22 393 26,225 33,800
A 14,044 15,052 14,800
&5 -12,463 -12,055 -14,510
(. XIEF) (-9,093) (-8,792) (-9,900)
BEANE 939 -1,706 3,567
éw\ E?ﬁrﬁ%i%) (108) (531) 2.330)
‘ A, EIHEA) (8.817) 9,191) (11,387)
ERRIEE NS v x 3,629 2,987 8,137

tigh [ PREITER

ERRNEOB@E A5 &, £3—-30e8Y T, EHICLRBEI0E FVHIBREF L2505, H
G, % AT KBEFIDI00E FIVELH D, R L LT, 2DMESNNX DOFRESHF
BTERWIHETH D, 1988EICA o T, 79IV NVREBORERERY M), EEFEDOHALH
WX TRELDIDD, HHFATRZINIBERELR L L., BEABEOEME A% W EERIX
XDNRT 7 ARRDPNLE, DEEOMESERITE L Lo, BRNCEREEMEOHBIEIHE
RINTVwaY, COEBNEHES2A2 &Y, T 0BG NXEFOEARKZI LWL,
FXHCEFDOF I TIFRLe e B ARG 2R+ LOFEP NI &% 5,
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1984E BT 275 PVOELFIARRIR, B3I -4 IXFRTEBYVTHE, chictnid, Bt
ELTRIAS T 5 TE%I27,525 5 ha TEI L MRHE I 08.8% . WA NIZ.T%IEE RV, L b
COPBOREZ, 7V - NYORLETAIHRBPLER, V-7 73l T2ELLBICHH
LTwa, PEBTR, REAESKEVEICR, 2ORERRA S (K3 -588) . ~BRY
D OFHRE KT 6haThH b,

F3—4 EIFBKE (19844)

X4/ %8 fiilg i i .
(Fha) (%)
E3f o AL 851,197 100.0
T imEiE 845,651 99.3
u B T AR 550,000 64.6 *
J-%3:1] 75,250 8.8
(EPEmEE) (2,200) 0.3)
— i 63.500 7.5
— 5Bl 11,750 1.3
i &8 165,000 194
FRAK 565,280 66.4
Dl 40,121 4.7

Hi 82 : FAO, "Production Year Book"
i D % ; INCRA GEFBEBENT ML ER) #HEHE

#3—-5 WHHRRFE. RETRRY
PHEERR O EE & PER (1985%)

RETHAE PHsmiR  PHEE

&=
2
-
3
a
5%

(i / B GTHAR)

(%) (%) (%) (%)
JrER 8.6 11.9 3.9 45
RkER 483 24.4 27.5 15.7
P ER 5.4 311 14.8 6.6
BIER 17.1 19.6 25.9 18.4
M 20.6 12.9 279 30.0
& &t 100.0 100.0 100.0 -

{8t ; IBGE (KHRITLEREL B HEBE)

—RRICT I VNVREDFHERIE. [hKR2#H] BLh TR ERRBLTLIELWEREL
Ve I -6IKARTHED . ERRED0%BLED b D100 T Ly b 2 FEibERob§
P125% 2 HOBLETTH L, —BRY Y OPHTITII20aTETH 5, BH AR THELIC10%5E D
b DH100hall EOHEE TER LTS, TD100hall LoHEEHIEL b2 b0 D BEHRSET
EHHD0%EBE TV b, 77 VNV TRERMBROKIDESEICKE Y, X, PHERBIEIS K
EL BN THERBET T 24005 0. CHFRENBEVIHERO—REL> TS,
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£3—-6 HENRREE. BEEERU
IR0 S L HEER (19854)

P EE REFH RBEHK PR E®R
($hib/ RIBHEIR)
(ha) (%) (%) (%) (%)
10K ¥4 52.9 2.7 12.5 65.5
10~99 37.1 18.5 37.3 28.1
100~999 8.9 35.0 33.7 134
1,000~9,999 0.8 28.8 14.0 6.7
10,00084 + - 15.0 2.5 2.3
4 & 99.7 100.0 100.0 -
{184  IBGE

i ERPFRICR LRSS EARD03I% D 5,

TIIVNDRED, HEBBROBVITVAIZLAZY by X EHIEICBT 5, DIBRECHE %
HBE LI-MIE, a—e—DABRE 7S v F—Ya vRESEV . BETLIO3IEYIR, a—¢
—%FHE L THREYHEFOLN Y EDTWE, Fv v 958, 4 »47 07X, bwERIVR, T
RARICEZEMBEDE LTORBRERL TV, SORMIERIVIREK, NE. KEEEL LD
WWIEERBEREIC LY VWALN B L)oo TE, BFE, RO, DELEERMLLDELT
PRSI E o 2o, BECRECEATISEMRE EABEREDE LTUALEEESLTV S,

TOVNVREDEES HRAODEIMIC L2 REVOBFEDEMC L o TKELEELZIITWAE,
CHEEREBEMROEICE > TEATAL LBET S YNV AOHMEIT I A, EWEMEH23% I
DIZH, BRICHT IHENEERKRE L, poliILTwE, EOMRIIELD 7775 -2 8
NERSNDH, —AY ) ORMMAEE 21977 %100 +hiF, 19804£90.8. 19864E85.6& %2 |, 43
BOBETLTVS, 2 W FEEOHINI LERBEF VTV E VI L2 RLTWE, 2D,
BEAFIIAEI %5 4 % DRAEEH WL UL TV 5,

ENEBAEEDE LTEEK, AE A vyrr<x, BRAGSHALLTO MY O a Yy ¥MEENE
MTHB. KAE. AVHF VAT ITVNVADKEBARE LTREPTI ENHELNE DT,
FOEEBOARREARMIEL 2 D HIFTA v 7 VERREDY ., BRBRBROFRREHE) -0IfFbh
ZHARENESNIKELEBE5X T3, BREROEEFRELLVORINLDEY D
KERRBZETIDPCOHIETCHE L, A VT V2 ADBES L EAR L HEED A TREOE W
BHRCHEE SN TVAE L L, REBADZLOWIEDORENRKEL ED TR I L2 EPBHTH S,
FEREVYOLEERRIZ, R3I-TWRWRTEBY TH A,
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R3I-7 EEREVOLEERR

E I AVYInkEESOEIZ., TETH S,

£3—8 IZEEYWOHMNENERILE (19864F)

1973% 1988
%5 [i] EE il =
(Fha) (Fr¥) (Fha) (FF¥)
(B4)
FyEOIY 10,151 13,569 13,178 25,089
* 5,624 3,296 - 5,968 11,884
MNE 2,801 2,691 3,497 5.599
YL A 4,617 2,194 5,937 3,149
VIVH A 105 228 200 362
K% 89 144 102 198
(Mifetew)
Y, 7,778 12,531 10,562 18,187
3,951 1,570 2,508 2,303
HAEE 254 321 99 167
(LEFEFEEY)
WrEEsU 2,391 120,082 4329 272,963
R A 2,149 25929 1,761 21,663
' Pat] 328 357 286 452
(PEIF1ED)
Tk — 2,184 1,951 2,876 2,755
aa7 447 250 649 337
(593 - 28
Cednd 211 1,896 106 1,404
Ly (F) 455 25,823 784 72,635
{81 : IBGE

—BETIONOREEEDOE EE. PERLILROKEL. €5 — FEEORRE L 25D
WRICLDETHHPKREL, TRYULVNBOEIMCLBETHRPEVEENRTE 2, SOEM KR
BEDZL P THLN, LK IT, XY, LYY, KT 0HBAY CREREMTEL »
2 O EFEREREVNES LI EOFEANALN, AE, E55 52 L, XEOEBIEY OIS
MbBAF L L > T b,

L2l COL)REEYA) NEHMIERMICIILBEBIETH Y, EBENICASL EWEAEN
K#ELHL (E3—88H) ,

(B4 : ¢/ ha)

=] v % FTNVEYTF v TXAY A

My ETDOY 1.65 3.70 7.49
X () 1.86 3.72 6.33
INE 1.39 1.82 2.31
Ag 1.45 2.14 2.27
45 R 0.41 1.00 1.72
3] 0.73 1.06 1.64
wEx U 63.22 46.23 83.99
a—k— 0.44 - -
AV 0.51 0.24 0.38
¥y v 12.46 8.75 -
Hi 8t : FIBGE
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FERERKOVWTHEREREAZ L, R3I—9DEBNTH S, AEVHIBEE OB THLREIC
REGHELZHD, ZOHASET I VNVOBSGNERANLEBY 52500 LTk, EHNL 6
HRELTDI—k—, 23237, BHFEOEL, 1990EUBRKEEROFELZEDS L) RBTHLY
HHEREL LTORKEBIURBIEDLBHA LYY - Y2~ 055D, 19876 DBEF DB A
M (KE. KEMRUAEH) 2%, a—e—8M (3—e—RUFA ¥RX¥ v ba—k—) 2w
TREDHIBOBMZ 5D, NBHA Ly IV — 2 01984EIRISBRMVISEL=S &, 1B RIS
BEVEHIHTBY) a7, BESYEIPICLOVTNE,

1960FAREEH 5 1970 ERVM D EE R ERL IS BFORHIFEREEIC L o T, TEM LN ¢
RKESCHRLZ. BBASKRICLHD B FOLE, 19685FF TRI0B T TH o 2224, 1986412 1360
WBIELIo TDEERDDIR, FESOBRTER. BR. BHWE TH o2 —H. —KRESHIE I
DWTRIEHGBMMOMEL THICFEAMEICFDLRHI00% D 540% BT Lz LA L, HRE
FOFHERRIGHL 22T, BECRITENRBHIMURAMIACH LS LY EX AT, o

—, DHESREINI -RESOBHOBEES IIMERE LTKE W,

#£3—9 FEMH@HAEE

’ 1984 19 1
i & 5% Ez Tﬁ%

BAVY (%) BAVY (%) BAEVY (%)

oo

—REE A 8,766 325 11,054 43.1 9,218
—REEY 4772 177 6,649 259 5,103 ns
(3—k-) (2,582) (9.6) = (2,607) (102)  (2.396) (107)
— SLEEY) _ 1,590 59 1,798 7.0 1,720

iiﬁbul/bu THAs 17929 664 14,585 56.9 13,175 58.8

1401 52 933 36 932 42

—@éﬁ*#ﬁ%ﬂh‘ 1,341 50 2,328 9.0 2,078 93

—& 1,544 5.7 2259 8.8 2,650 1138

a8t (20l KBEL) 27,005 100.0 25,639 100.0 22,393 100.0

i 8 : Banco Central

FEGAGBOWRIE, £3 -1 0RTEBN TH B, AMAEHRIEIS0EMRDESE ClRAM®
ABEHEOLEFTUEE ED T, L LEBRMZ2AMMEEOET 8L UEREHEORMICL b
FEXDOHERETLO?2H%, )7, TERKBH ORIV TEEHE., REEREOHA
MEMICH 5, HRTHIARDEEDHHETH L hhb o, BREEHOERIAHAIL10E
FARIRICEoTWA, 3 — 1 1 KRTEIREERBREDOENEE KR, 1970F8»5 i3
EAEEDoTBLT, AR F v vy PNRBAEINERL TV S, Thid, BRPIREHEN LN G
WEHIH AR OBE BT LA R TH L, 77 NVOMNBRELFEBNL2MEL 2> TwEH
E. ChoERAERREYOEEEMEHA I L4, BENEOXEN-DICHEELHERE T
H5bo

£3—-10 FTERHBHANEK

19834E 19844F 19854

s B EX A S| HE 8 =
. ANV (%) EREV (%) ERLR (%)
HEM 796 52 855 1,028
AL 3,521 2238 4,043 291 3,952 300
BES 8,607 55.8 6.867 49.3 5694 433
BAY 2,505 162 2,151 155 2,480 189
4 &t 15429 100.0 13916 1000 13,154 100.0

{4 8 : Banco Central

2.



#£3—-11

EBEARREYOERNLEEKE

(BAr cBAR YY)

B 19704 19804 19844E 19854  1986%F

7 7.46 9.77 9.02 8.99 1040
R 221 1.97 2.61 2.54 2.22
DAY PR 1.58 1.94 2.17 1.99 1.80
INEE 1.84 2.70 1.96 425 5.15
F oy 30.25 23.47 21.29 23.07 25.54
FyEOaY - 20.37 21.16 22.02 20.54

Hi88 : IBGE, FAO, Ministry of Agriculture, Banco Central

2. RHEHBX OB

AETHEX 1 PV SRR D T4 7 A LR BRI B L, BRIV 77b=51b§2¥3165km¥£m-1¥i
70—VR 5. T4 7R (Flores de Goias) TiDILIICILA B LT — FHETH 3, EFBEIE, /
FFMNERKEB>T, 78=V R - ¥+ T4 7 ATHEMO ¥ ARRZTFERED S IL~F45km. ﬁﬁﬂ

S5kmé&FEILICHIE {IAATh . #EEEEH20,000aTH %, EEIZ450m D 5S500mIBE T, HALTHE

NS FINCE D o TRR IR L Tv 5,

FEMX IRV 7 3 WEY (Formosa) REBMFOF—s2s2E, 3 —12KFRTENEE

BER . $922C (19744F ~824F) T, BHER ISV FRERET 5. X, EFHBRFER. &
1,500mm (19494E~734E) Thh ., EBRFHROAHSBEMMICEN L, Y (108~4 A) L8
(5H~9A8) Kido&neabhnTna,

#£3-12 EHEBEORR
&g () -

A PR E AER
7PN T3 4N (mm) (mm)
1A 26.6 224 18.2 249.8 81.5
28 273 229 18.4 211.3 92.1
38 279 23.2 18.4 192.0 97.6
41 27.0 22.1 17.2 106.1 99.0
SH 26.5 21.0 15.5 22.5 117.6
6H 258 19.9 13.9 22 139.7
78 26.2 19.7 13.1 5.8 131.1
8A 28.5 21.7 149 0.5 255.7
9H 29.3 232 17.1 26.5 2252
104 28.7 23.5 18.2 137.2 155.4
118 272 229 18.6 231.8 93.1
128 273 23.0 18.6 - 312.9 86.3
¥/ A5 274 22.1 16.8 1,498.6 1,554.3

AFTEEBEX OKER. V1 Uy F I RNDOZHFONSFINTH 5, StEBXORMEHILICH T

LTWwa, sTE S ABEICEVwWIO— VR - 7 - T4 7 AHEEHAUPFTICBT 235 F)I0FIREE 1
#16,850km> T, EFFHEIZFEI — 1 3IRTENHSMYs (19758 ~814E) TH 3,

23.



£3—-13 NIFNORAFYHE

A \ & (m¥s)
18 188.0
2H 246.0
KY; | 176.0
4H 933
5H 438
6H 293
78 18.7
8H 13.1
9H 11.0

108 21.8
1148 749
12H 98.7
F 84.6

75 VN ESIRE, BAROMEE LTTI V) 7HER (1960%) ShTlg, #HHe1v75
B, t5— FRBCINHARSED ATV, 1 ALY OFHERLEFHOI0%TH Y. X,
BROFIFRIILIBVWAKEIRE LT > TwE, HHAOR. BIBEAONDTI0%% &%, HHADD B
BRI TIVNSHBRTCRERIE 2 oTwE, T4 72075 V) 7ERREBIAET AHEE
TOANOEIMZSFICELL, TOPRIBATASBBEL TS, I LREREROVLF - 7507 -
Fe 2P TA7 AMICBRBBEHL TWa, SOEDRELERIIZL% LBV KETIED 2 28,
ATLADHFE., BHREDTLEC AN IBIAZLELELZOHENE .

LIWHDREL, ERPODEHMBREEYL, UOERCSLEHRPCOBAEZ I L 25504
Flghnbd, GHRHEZERIIHERE SR TS ~10anTENREL, F2IXv=Fd 7, A V572X,
EI3BAHTL, BERR, NI T2z, ErRFREEATLC 2, ARMEEZ, AROAEE
RECEOLZE T, FHHHbEEI3200~500ha. FAA EVBIL CRIESF B 2 bl & LR
8. BEfEORBREAHONELMAEDEFEDNEV, REETICL o TRENBRESE» SR
TRELZIEPSER, £50AZ L, YNTLAZOREELSZTETVS,

AETEBXO—RCRBERVERMREZEY., TMO2HETREE2T-o T3, 1EBIZ108
P53 A&, 2HEAR4ADS OAZIKEEIN TS, FOMICKE, 1 ¥ ¥y<A, =V Fy
XA, MBEEERFE LTS, THHIR, S5 APGI0AED 1 EETH L, BRVSRE L /- MR
ELTRREY T, BANA T4 7 - BARBESS DD, ThoDflfidEZHG L Twa,

ENOKFEF ., KEZEEERBEICTTOND, KIEDSB HERTH ). FOLEEIIBREE
BED0%TH 5, XOWEIX, KHBH (VI - 7577« F- XV, 884E) T48thaTho /-
DI Ly BRORE (b - 70y vl 88%) i, 1.8t MallBE L2 o7z, KEFIER, LB
UPEHVE REOEZELZTLIEEWPLAEERIREL T 5, BROBEIRERETCED
HESETICRKELEHL TS, BHAFRERERLE L TOROREMRE LR S 2o KBHEREE G
TAHAEERE-TWS,

FEMRIZ LS — FHHBICET A, 79 Nt Tidt 5 — Fib#2520,4005ha (AAEL D #5.5
) 5%, CORNFETREMRKIZ11,2005haTh b, SHETREBEOAN, #1 ./ 3 BBEMHSH,
1,10077 hads @O F Edh, 300G hat &R TH 5, @k7—F@W%%%ﬁ¢%%ﬂﬁLbb H
EEBIRETRD54% 2L 7 — FHTHTH 5o

24-



7o INELOERT IR IZ52005hat #EE N, FORNBFEBREKIZ2N0Fhat#flsh T
Who RMDHLKICOBRRIH ), BERESOBAIPLIHEROILAL ) DBHNEEHITEI L L
LTPRONIZRES L/, PRON I 51T i2199145€ 1 #EREEE300/5 had 3 K % FHE L T\
5,

FETEXONET 5 T4 7 AMILHER L, LEREARCHHNTLHARTEATHA R TS,
B BR - KESE0A V75 MOVTBATWS, ERGEROBMLEBIIL VI SOBBHLET
H5b,

3. FAFEHEE

TIVNVDOERVIVEAREE & LT, BEHESRE LA [FANESE—RERBREE] 5
b, COPTREIIDVWT, EEERLSRHEL. 1) KEORANERILA (R1RiEE) | 2)
oM. 3) BROBRABAREA. 4) BREOAEAERLE, 5) BHBOHSKERE. 6)
BAAODEINHHECREDORHNOEESTHEL LTwa, BEAMICE, A%E. EHEL
FHERCEERRIESE2HET A L2 BT T, SO 2ERBAREICESE, BEST
KBWTHBS N0 7T A0 1 DIKEREREE (PRONI) #5h. 2E*MRICLTEIR
REDA =377 4 7%IEH L1986%5EH 5 19904 DRI IC#300Fhak /- M T A2 L ¥ HEL L.
BB, BHEDA V7 S8, BENE., BINXBSF 2 HEL T ERLTY S,

ARABETE, STEBRXEALD BEMAEG), T4 7AMNBIFICZ DRBOEBE B EF LTV S
bDOTHD, TNIRBATTA 7 ANBAFIE RBIREHE LS BB 2 ERFRBEAFSICH
2bDTHHLHW L, BWEERIEMN 25X Twb, ARRHEOARTRUTO®EN Th 3,

a. EFXT REE . #20,000ha

b. ¥ ADRER P B E40m

c. EBHE KRR DR | B (B45km) RUAHKEE
B HEKEE
&Y

d. K B IR 4

e. BRBEDEA : AKEBFHEA DR
et iR, MR, BB, BiREossE
fREA V758 . Al

BrigiHE R
BR A kA T R
Bhtiakx

g. RERE Y LAERICL AERRRARE

FACEZE (BE - ZBH) 2L 585 FNIITHRBANOBELREIE
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4. Bh~nREE

BUEOAERICOVWTIE, €%, 1AL )GDPOAEXZFVIELS, 7S5V NVREFOES
MBEDPSIFLALETO TV, BED T I VNEBRER R, RITERETLBSOIKEL., FHF
PRI LRVELD S, LPL, BEOTIVNVEFRI AT TRED TE 7, HEBGREEH L YR
WL BA 7 VHEERE LEEETEBOR ., BESMA IR LOLEZRC BV THRAFENY
KRFLEDHLNTE ), ERENE, REET. SEEBRFRE IR, B0 75 VB EOoTED
OOREBHICH@ME I NBOEH L RE T3,

BEESHE, BRXE2RBREE LA V7 LOBHRELU 7 VVBRBEDEFILEZEBT 57120,
BEENOBREBEAEO—RE LT, #EROBGEELHAPTRAE LD, 7IIVNVIHLTH
HRERG Lo0H b, FBR7IVNHT2ABRBS2LFCES 206, BRT7IVIVEE
DR TCABERBOTEEPAKEVSBNO—DTHIBEFTHTCORHEERL T LENSL L E
ZonTwa,

B, 79 NVERBAFICE 2 TEBES AL TWAEXKEME (PRONI) oz, 2o F
RILNBEI LI CREATVEWKIRTH Y, 2h2BIT2ER T, BPEDEEBHOTEEN i3
K&V,

19894E 128 KFSHBEM Tb I, PEERD I 0 — VASKEHE IS8 L 720 19904F 3 B thiga Bl o€
frbh, SBUESRRET A LI b, TIBHE L ABSRBABMEOEANBR L BET LD
LEZLNLH, ARRHBEOERH IOV, TBEDCITHTBROBN% A2 LERXD 5,

L L2, ARBEEIR, BTRRICLVBEEZENTWELDTH), T4 7 AMEATF b
BEEREMNOBVEE & LTHEN T T, (o TRENLZEFRRBIELRET A0, £77
A—JEVTAREELEHBL., FIEOBWNN - BEHRERLTRE T 2LEEH L, £/, T4
7 AMNEBUFIE, BARBRFOBRB N EEZA TS, COREBE~NODBEAROEMBHIX. 73V VDR
ERRNDERIROIRKELERIEVWLEDNS,
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B ER—1

REM B8 DORE
(1 #=N #H—
1) B B
- BiFI464E3 A BINKZRFBRELFNEE
HM46FE4A~BE  BERLE (k) BEKFRN
2)  WSRBES
# % 2R E REEHH HYEL
' (AP A)
A
ENT v I—H 7 5 XiEH Foi— )V 46.4~46. 8 A E
FE (54 8)
EWH = H 2T FIN— )b 46.9~46.11 YKLt
KRR E (34 A)
v KA R FoX—)u 4(2.12~4§7. 3 HEBLYEAR R
44 A
AT b7 REREIE AV FRTT7 4(7. 4~4z);. 2 HEPEHEK B Et
104 A ,
Vxd - TG EREE AYFxv7 4:2.4~49). 3 HEREHEK RS
1n#xA
€Y7 1 VERRTE LA 4?. 4~5;). 3 YR ERE
14 A
T 7Y = AT A 50.6~53.3 HER AR
(3471 8)
7 ¥ FRVEREERE HEY 5(3. 4~§3. 6 HEREHEK R R
34 A
FINI v X AWERERTE A S 53.7~54.1 HEREHE KRR
: (64 H)
ATF - FF TS EREE Ny 7572 54.2~54.9 ekt
(84 4)
A Ay A ERERTE U7 54.10~54.12 HEREEK AR
(34 A) '
FVw Iy uRERREIE yoH=7 55.1~55.7 B % azEt
(74 R)
VxF AT VRERERE F 28— 55.8~55.12 R RRE
(471 R)
VT AT v EEEE AV FRY7 56.1~58.1 HEPLEEA R R
(144 8)
v X)) ERRAREE 47 F2v7 58.3~58.6 HEPEYEK BT
(4% A)
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% % X5 E TEFHM HLEYE
(EAH»B A R)

Nna— VAN Y AeHERE T4V 58.7~60. 1 - YA
(184 A)

Ty—axry YERRTE AV FRVT 60. 3~60.12 R R S L

' (9% A)

F a7 hEEEE xyFaI A 6(1. 1~§1. 4 EBYEKETE
34 R

FalT hERETE RXyFaI R 61.7~63.5 YRR
(234 8)

R

BHRIN AN RRETHE 5% A 632. 7~H 3 3 HERPEKETE
9%

4 =257 FHERRREEE F ALY 1.(4~ 1.)10 R BEKETE
74 A



企画部
長方形


(2) BA Bk

1) B [
FRAIS24E3 A TMKERBERRETFHRRE
FFIS3E4A A ~BE BALE (#) BREKAI
2) WNEHEE
# % xR E PEEAM EEESE 3
(RS HA)
ARF0
FNI VX ABERBEHE A S 5-'2.4-»5;1. 8 WE /R ket
548
TRt ay b7 7 A~ 54.9~56. 8 PR
— AHEREYLORATE (24 R) AT/ MEIIEEE
NA TAREIS ATy b AR V= 56.9~56.10 IR/ R
77— LETE T HTE (24 B)
YV TERBBETE 4 FRV7 5(7. 7;:;7.12 &/ Faskakat
67
Varsr=vYyvsAITK r=7 58.5~58.8 MR AR AT
BIGEEetE (@4r8)
CVaer=YyvyBAITK =7 58.11~60. 2 REt/IIEEHE
BB EEETE (16# A)
NG A AR AKBEE - TJ4YEY 60.7~60. 8 KL
EARETH 24 8)
WA *EEEARRE ¥y 7 6(0. 9~?1. 5 Mask kst
94 A
yvJavhs EREE LAVT 6(1.6~61.8 W&/ faxakEt
34 A)
Ax7 XA T HE r=7 62.2~62.3 WERETE
HHAE (BIEX) a#xA)
AT7 KRR TEE =7 62. 6~ 62.11 MR EHE
HHRE (FEX) (47 R)
W F - BHNEBERE -5 62.12~63. 3 KX/ B
AR T B EHFAEGEE 1K) 3#AR)
WyF - YA IVEEBRS T8 63.7~63.9 KX/ 58
B R AT I E T (24 K) (254 )
SR
A X7 R E AR = 1.1~1.5 i By
i E e (57 R)
A7 EPRARITE AT =7 1.7~1.10 sk akEt
I (41 A)
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ERH—2

RRERTE
£RA8 1T £
FRICE
 12A5H (k) ~BE (REH-0X7YE¥NVZX—<473)
1268 (k) —-BE) (R4 73I—91R)
12878 (K) — BAKXEME, ERHHEEMARURKEEFK
12880 (£) - REEARRE L HERUERIE
12A9H (%) -BiiE
124108 (H) — Bk R
12A118 (A) - BEERRE LBERURE CRATBRERE
‘ —J I CAEMFRINGKICHER
=] ICARHFRAEBRERS
12128 (X) —BE (31 A—-H%vtyn)
128138 (%) —B a4 s v b - HIDROCOSULL W 7 5 VNV £H1E
TSR U BRI
12148 (K) -BW (8o —47=7)
128158 (&) — T4 7 AMBURFHEEREEKRBRE - @R UCERIE
‘ ~BW (T4 7=7-75VVY7)
128168 (1) —FE
12A178 (H) —FE R
124188 (A) — BAKSEAE R U BB B A K
128198 (k) —ERIUE
: -8B (7529 7-47=7)
128208 (k) — T4 7 AMBAFERIKRELE L 3
128218 (K) —BUh¥E, BE (74 7=7-H%v,y0)
12228 (€) —HIDROCONSUL & FiZ845 #1100 & i R B 1EERL
12A238 (L) -8B Frvua-JtF4Tvi40)
124248 (B) -8B (VFF4 Vv FL0-)
124258 (A) ~BE (-=2—-3-27-)
12268 (k) -8 (—pH)
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AR —3

INEER-—ER

1) FYETFHNE

g

2) 7

1.

2.

12.

13.

14.
15.

IDENTIFICACION DE PROYECTOS ESPECIFICOS DE RIEGO,1981, MINISTERIO DE

~ ASUNTOS CAMPESINOS Y AGROPECUARIOS,(MACA)

PROYECTOS DE RIEGO, EN LAS COMUNIDADES ANDINAS, SISTEMA PALCOCO,
1971, FAD

MICROSISTEMA DE RIEGO PALCOCO, LEVANTAMIENTO TOPOGRAFICO
MICROSISTEMA DE RIEGO SURIQUINA, PLANO GENERAL

MAPA DE SISTEMAS RIEGO PALCOCO Y SURIQUINA

ZONAS DEL PAIS AFECTADAS POR GRANIZADAS, RIADAS, SEQUIAS Y HELADAS
MAPA FITOGEOGRAFICO Y BALANCE HIDRICO

PLANO DE REPRESA TAHIPICHACA

MAPA DE CAPACIDAD DE USO MAYOR

MAPA DE PENDIENTES

GEORAFIA Y RECURSOS NATURALES DE BOLIVIA ISMAEL MONTES DE OCA
TOPOGRAPHIC MAP (1/50,000)

— ae

70

PROGRAMA ESTADUAL DE IRRIGACAOQ, 1987/1991, GROUP EXECUTIVO DE

IRRIGACAO E DRENAGEM DE ESTADO DE GOIAS

PADRE BERNARDO, ESTUDOS PARA IMPLANTAC AO DE SUPORTE ELETRICO PARA

PROJECTOS DE IRRIGACAO, GEID. VOLME I&IL

PROJETO DE PLANALTINA, ESTUDOS PAR A IMPLANTACAO DE INFRAEASTRUTURAS

PARA ATENDIMENTO DE PROJETOS DE IRRIGACAO

MAPA DE ESTACAN FLUVIO METRICA Y CLIMATOLOGICA

MAPA DE LOCALIZACAO DAREDE HIDROMETRICA

MAPA DE VEGETACAO DO BRASIL

TOPOGRAPHIC MAP (1/100,000) .
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TENTATIVE TERMS OF REFERENCE
FOR
MASTER PLAN STUDY
ON
THE SMALL SCALE IRRIGATION DEVELOPMENT PROJECTS
IN
HIGHLAND AND VALLEY AREAS

I. INTRODUCTION

Agriculture is the mainstay of Bolivian economy. The agriculture contributes to about 20 %
of gross domestic product and employs about 50 % of the labour force. Although Bolivia
has a vast cultivable land of about 88,000 km2 corresponding to about 8 % of the total
territorial area (1,098,581 km?2), agricultural development has not yet been made to a
satisfactory level. Present cultivation area is only 12,000 km? corresponding to about 14 %
of the total cultivable land. Bolivia imports some agricultural products, and the agricultural
imports has a possibility to increase further due to high population increase rate, say 2.8 %
per annum.

Bolivia is geographically classified into three areas, namely highland (altiplano), valley (valle)
and plain (llano) areas. Whereas the highland and valley areas occupy about 40 % of the total
area of Bolivia, about 80 % of the total population concentrates in these areas, making the
population density six times higher than that of the plain area. In spite of these facts,
agricultural development in the highland and valley areas are much less than that in the plain
area. The agriculture in the highland and valley areas is practiced mainly by small farmers,
while that in the plain area is done by relatively large scale farmers and enterprises. The living
standard of farmers in the highland and valley areas is very low.

Under such circumstances, the Ministry of Rural Affairs and Agriculture (MACA)L has
conceived some agricultural and rural development plans to achieve the following objectives:

(1)  To increase agricultural product including cattle raising product to cope with the
increasing food demand resulting from the population increase.

[1: Ministerio de Asuntos Campesionos y Agropecuarios
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To improve the living standard of farmers practicing subsistence agriculture by
introducing improved farming practices and providing irrigation and rural
infrastructures.

To encourage the permanence of farmers in their original land by reinforcing irrigation
facilities and providing rural infrastructures.

To create the working opportunities for jobless inhabitants in rural area by
implementation of the projects.

To earn or save foreign currency for the Government by reducing the import of
agricultural product.

For the selection of priority projects, MACA has put an emphasis on the rehabilitation of the
existing small scale irrigation projects and the development of highland and valley areas for

the following reasons:

(D A rehabilitation project is much more economical than a new project and quick return
can be expected.

2) Success of an irrigation project generally depends on the operation and maintenance
(O&M) work. The O&M work of a rehabilitation project can be generally expected to
be much better than that of a new project because farmers in the rehabilitation project
area have accustomed to the O&M through the past works.

3) Almost all the existing small scale irrigation projects are managed by small farmers, to
whom MACA intends to provide assistance.

) The highland and valley areas are much less developed than the plain area.

MACA has finally selected "the Small Scale Irrigation Development Projects in Highland and
Valley Areas" (the Project) as a priority project. In order to identify the constraints in the

existing small irrigation projects in the highland and valley areas and their constraints, and to

establish an optimum overall development plan, a master plan study on the Project is urgently

required.

-AS8-



II1.

OBJECTIVES OF THE STUDY

The objectives of the Study are as follows:

1.

III.

To conduct a master plan study on the Small Scale Irrigation Projects in Highland and
Valley Areas for the formulation of an optimum overall development plan consisting
of irrigation, agricultural and rural development plans, and for the determination of
development priority.

To assess the environmental adverse effects such as pollution of land and drainage
water, and soil erosion, which may result from the use of agro-chemicals and
fertilizers and upgrading of irrigation and drainage facilities, and to establish
appropriate countermeasures for environmental protection.

To conduct a technology transfer to the counterpart personnel of the Government of
Bolivia in the course of the Study.

STUDY AREA

The study area covers the following existing irrigation schemes of about 11,900 ha in total

located in La Paz, Oruro, Potosi and Cochabamba departments. The location map is shown

in Fig.- 1.
Existing Small Scale Irrigation Schemes
Name of Scheme Department Province Net Irrigation Area (ha)
® LaPaz SSIS (I) LaPaz Aroma 460
Ingavi
Los Andes
G. Villarroel
@) La Paz SSIS (II) LaPaz Aroma 1,300
€)) Oruro SSIS Oruro Cercado 4,000
Carangas
Sajama
Atahualla
Avaroa
Litoral
@) Potosi SSIS (I) Potosi Daniel Campos 510
o Potosi SSIS (II) Potosi Quijarro 400
©) Potosi SSIS (I1I) Potosi Comelio Saavedra 2,970
) Mizque SSIS (I) Cochabamba Mizque 730
® Mizque SSIS (II) Cochabamba Mizque 680
) Miazue SSIS (II) Cochabamba Mizque 530
(10) Pairumani SSIS Cochabamba Quillacollo 300
Total 11,880
Note: (i) SSIS: Small Scale Irrigation Scheme

(ii) One scheme shown in the above list does not necessarily mean one irrigation water distribution
system.
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IV. SCOPE OF WORK

The Study will be conducted in the following steps:

0

o)

3

@)

Work-1

Work-11

Work-1I1

Work-IV

Data collection
Review of previous study and design
Field survey and investigation

Inventory survey and identification of the existing irrigation
schemes

Evaluation of the existing schemes

Additional data collection

Additional field survey and investigation
Analysis and study on collected data
Establishment of basic development concept

Preparation of topographic map for high priority scheme
area(s) by plane table surveying (tachymetric survey)

Formulation of an optimum overall development plan

Determination of development priority and identification for

priority scheme(s)

Preparation of a master plan study report

The technology transfer to the counterpart personnel of the Bolivian Government will be made
through Works-I, I and III. The scope of work for the Study are as follows:

1. Work-I

1)

To collect and review the existing data and information relevant to the Study

on the following items:

- Topography

- Meteorology and hydrology

- Geology and soil mechanics
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Soils

- Land use and vegetation

Irrigation and drainage

Social and rural infrastructures

Agriculture

Agricultural supporting system and institution
Agro-industry

- Agro-economy and marketing

Environment

Construction materials and unit prices

National and regional economy

National and regional development plans relevant to agricultural sector

To review the previous study and design for the existing irrigation schemes.

- To carry out a field survey and investigation on the following items:

- Topographic survey to check the existing maps and design drawings

Meteoro-hydrological investigation

Geological and soil mechanical investigation

Soil, land use and land suitability survey

Irrigation and drainage survey to collect data on water requirement, water
management, etc. ‘

Social and rural infrastructure survey (road network, drinking water
supply facilities, electricity supply facilities, storage facilities, etc.)

Agricultural survey (present cropping pattern, yield, farming practices,
etc.)

Agro-industry and agro-economic survey

Institution survey

Regional economy and marketing survey

Environmental survey

Construction materials and cost survey
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To carry out an inventory survey of the existing irrigation schemes and to

identify the existing irrigation schemes with an emphasis on the following
items:

Inventory of intake structures, and irrigation and drainage facilities for
each scheme

Identification of water sources and irrigation water distribution systems
Accurate delineation of each scheme area
Clarification of present water management method for each scheme

Identification of present constraints

To evaluate comprehensively all the existing irrigation schemes based on the

above survey and investigation results from viewpoints of irrigation,

agricultural and rural developments.

Work-I1

6Y)

)

To carry out additional data collection, a field survey and investigation, and

inventory survey required for the Study.

To analyse all the results of survey and investigation for each existing scheme

for the formulation of basic development concept:

Final delineation and identification of each existing scheme area
Estimation of available water resources

Preparation of a soil map

Preparation of a land capability map

Land use planning

Establishment of aan upgrading plan for the existing irrigation and
drainage facilities

Formulation of an irrigation and drainage development plan including the
above upgrading plan

Preliminary design
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- Formulation of an agricultural development plan including establishment of
most profitable cropping patterns and introduction of improved farming
practices

- Formulation of a rural development plan including improvement of farm
roads, drinking water supply facilities, electricity supply facilities and agri-
product storage facilities

- Assessment to the environmental adverse effects and study on the
countermeasures for environmental protection

- Establishment of an implementation plan and schedule for each scheme
- Benefit and cost estimate
- Economic evaluation

- Determination of development priority and selection of priority scheme(s)
(3)  Toestablish the basic development concept of the Project.

Work-IIT

(1)  To prepare a topographic map on a scale of 1:5,000 at a contour interval of
0.5 m for the selected priority scheme(s) for the use of the master plan study
and further detailed study.

Work-IV

1) To formulate an optimum overall development plan consisting of irrigation,
agricultural and rural development plans based on the results of field survey
and investigation, and the Study.

(2)  To determine the definite development priority of each existing scheme and
-identify priority scheme(s) for further detailed study.

(3)  To establish appropriate countermeasures for environmental protection to the
adverse effects caused by the implementation of the Project.

4 To prepare a master plan study report.
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V.

REPORTS

The Japanese study team shall prepare and submit the following reports in Spanish to the
Government of Bolivia:

VI.

Inception Report

Thirty (30) copies in Spanish within two (2) months after commencement of the
Study.

Progress Report

Thirty (30) copies in Spanish within five (5) months after commencement of the
Study.

Interim Report

Thirty (30) copies in Spanish within twelve (12) months after commencement of the
Study.

Draft Final Report

Thirty (30) copies in Spanish within fifteen (15) months after commencement of the
Study.

Final Report

Fifty (50) copies within two (2) months after the receipt of the Government of
Bolivia's comments on the Draft Final Report.

WORK SCHEDULE

A tentative work schedule is shown in Fig. - 2. All the works are scheduled to be finished
within seventeen (17) months.

VII.

UNDERTAKING OF THE GOVERNMENT OF BOLIVIA

The Government of Bolivia (GOB) shall accord privileges, and other benefits to the Japanese

study team, and through the authorities concerned, take necessary measures to facilitate the

smooth implementation of the Study.
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GOB shall make necessary arrangements for the followings:

1)

)

3

4

&)

(6

)

To secure the safety of the study team.

To permit the members of the Japanese study team to enter, leave and sojourn
in Bolivia for duration of their assignment therein, and exempt them from alien
registration requirements.

To exempt the members of the Japanese study team from taxes, duties and
others charges on equipment, machinery and other materials brought into
Bolivia for the implementation of the Study.

To exempt the members of the Japanese study team from income tax and other
charges imposed on or in connection with any emolument or allowance paid to
the members of the Japanese study team for their services in connection with
the implementation of the Study.

To provide necessary facilities to the Japanese study team for remittance as
well as utilization of funds introduced into Bolivia from Japan in connection
with the implementation of the Study.

To provide medical services as needed. Its expenses will be chargeable on the
members of the Japanese study team.

To secure permission to take all data and documents (including maps and
photographs) related to the Study out of Bolivia to Japan by the study team.

GOB shall, at its own expense, provide the Japanese study team with the followings:

(1)
2
3)
C))

Available data and information related to the Study.
Counterparts personnel.

Suitable office space with necessary equipment in MACA.
Credentials or identification cards.

GOB will assist for the Japanese study team to arrange accommodation.

GOB shall provide necessary vehicles for the implementation of the Study.
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TENTATIVE TERMS OF REFERENCE
FOR
FEASIBILITY STUDY
ON
TAYPI CHAKA IRRIGATION AND RURAL DEVELOPMENT PROJECT

I. INTRODUCTION

Agriculture is the mainstay of Bolivian economy. The agriculture contributes to about 20 %
of gross domestic product and employs about 50 % of the labour force. Although Bolivia
has a vast cultivable land of about 88,000 km?2 corresponding to about 8 % of the total
territorial area (1,098,581 km2), agricultural development has not yet been made to a
satisfactory level. Present cultivation area is only 12,000 km2 corresponding to about 14 %
of the total cultivable land. Bolivia imports some agricultural products, and the agricultural
imports has a possibility to increase further due to high population increase rate, say 2.8 %
per annum.

Bolivia is geographically classified into three areas, namely highland (altiplano), valley (valle)
and plain (llano) areas. Among these three, the highland area occupying about 28% of the
total area, is the least developed area although about 52 % of the total population live there.
This is mainly because annual rainfall is as little as 700 to 800 mm and the water resources
for irrigation development are limited. Furthermore, land and climatic conditions are less
favorable than those of the valley and plain areas for agriculture. The farmers in the highland
area have been practicing traditional and primitive agriculture descended from the Inca
Empire. Some of farmers have primitive irrigation facilities constructed by farmers
themselves and carry out irrigated agriculture by using their own traditional technique.
However, such irrigated areas are limited and they are suffering from deterioration of
irrigation facilities and shortage of irrigation water. ’

Under such circumstances, the Ministry of Rural Affairs and Agriculture (MACA)L has
conceived some agricultural and rural development plans to achieve the following objectives:

(1)  To increase agricultural product including cattle raising product to cope with the
increasing food demand resulting from the population increase.

[1: Ministerio de Asuntos Campesionos y Agropccuarios
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(2) To improve the living standard of farmers practicing subsistence agriculture by
introducing improved farming practice and providing irrigation and rural
infrastructures.

(3)  Toencourage the permanence of farmers in their original land by reinforcing irrigation
facilities and providing rural infrastructures.

(4)  To create the working opportunities for jobless inhabitants in rural area by
implementation of the project.

(5)  To earn or save foreign currency for the Government by reducing the import of
agricultural product.

Taking into account various conditions such as available water resources, degree of
deterioration of existing facilities and farmers' eagerness to the rehabilitation, MACA has
taken up "Taypi Chaka Irrigation and Rural Development Project” (the Project) with a net
irrigation area of about 3,200 ha as a priority project.

The Project area is located about 40 km northwest from La Paz. Farmers of Aymara race
constructed a small rockfill dam with a height of about 8 m and length of about 60 m at the
outlet of Lake Taypi Chaka to store irrigatiofi water of about 20 million m3 in mid-1980, but
the dam has not been used due to fear of destruction of the dam embankment. At present,
irrigation water is taken without storing the water in the reservoir. The Khullu Chachi river
running from the lake, which is used as a main canal, has serious leakage problem.
Therefore, irrigation water is very short and the upgrading of such facilities is seriously
required. For the implementation of the Project, a detailed study is needed to ascertain
economic and technical feasibility of the Project as well as to establish a concrete development
plan.

II. - OBJECTIVES OF THE STUDY
The objectives of the Study are as follows:

1. To conduct a feasibility study on Taypi Chaka Irrigation and Rural Development
Project, consisting of irrigation, agricultural and rural development plans.

-A19-



2. To assess the environmental adverse effects such as pollution of land and drainage
water pouring into Lake Titicaca, and land slide around Lake Taypi Chaka, which may
result from the use of agro-chemicals and fertilizers and the construction of a dam at
the outlet of Lake Taypi Chaka, and to establish appropriate countermeasures for
environmental protection.

3. To conduct a technology transfer to the counterpart personnel of the Government of
Bolivia in the course of the Study.

III. STUDY AREA

The study area is located about 40 km northwest of La Paz, capital city of Bolivia, covering a
gross irrigation area of 13,000 ha for irrigation, agricultural and rural development plans, and
a relevant catchment area of the water resource. The location map is shown in Fig. - 1.

IV. SCOPE OF WORK

The Study will be conducted in the following steps:

(1)  Work-I

Preparation of topographic map by aerial photography

2) Work-11 Data collection

- Review of previous study and design

- Field survey and investigation

- . Inventory survey of the existing dam and irrigation and

drainage facilities

3 Work-III - Additional data collection
- Additional field survey and investigation
- Analysis of and study on collected data
- Establishment of basic development concept

4 Work-IV

Formulation of optimum development plan
- Preparation of feasibility study report

The technology transfer to the counterpart personnel of the Bolivian Government will be made
through Works-II and III. The scope of work for the study are as follows:
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Work-I

(1)  To prepare a topographic map on a scale of 1:5,000 at a contour interval of
0.5 m for the feasibility study by aerial photography, including ground
control work, aerialphoto shooting, mapping and map-drawing.

Work-II

(1) To collect and review the existing data and information relevant on the
following items:

- Topography

- Meteorology and hydrology

- Geology and soil mechanics

- Soils

- Land use and vegetation

- Dam '

- Irrigation and drainage

- Social and rural infrastructures

- Agriculture

- Agricultural supporting system and institution
- Agro-industry

- Agro-economy and marketing

- Environment

- - Construction materials and unit prices

- National and regional economy

- National and regional development plans relevant to agricultural sector

(2)  Toreview the previous study for the existing dam , and irrigation and drainage
facilities.

(3)  To carry out a field survey and investigation with an emphasis on the
following items:

- Topographic survey for the dam and major structure sites, and canal route
survey for major irrigation and drainage canals
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C))

- Meteo-hydrological investigation for Lake Taypi Chaka, the relevant
catchment area, and irrigation area

- Geological and soil mechanical investigation mainly for the existing dam
site and Lake Taypi Chaka

- Soil, land use and land suitability survey

- Existing Taypi Chaka

- Irrigation and drainage survey to collect data on water distribution system,
water requirement, water management, €tc.

- Social and rural infrastructure survey (road network, drinking water
supply facilities, electricity supply facilities, storage facilities, etc.)

- Agricultural survey (present cropping pattern, yield, farming practices,
etc.)

- Agro-industry and agro-economic survey
- Institution survey

- Regional economy and marketing survey
- Environmental survey

- Construction materials and cost survey

To carry out an inventory survey of the existing dam, and irrigation and
drainage facilities and to clarify present constraints for formulation of
upgrading plan with an emphasis on the following items:

- Type, dimension, foundation condition and present function of the existing
dam

- Water distribution system of the existing irrigation canals

- Type, dimension, present function and degree of deterioration of the
existing irrigation and drainage facilities

- Delineation of the irrigation area covered by the existing irrigation facilities
- Leakage from the existing irrigation facilities
- Drainage condition

- Present constraints
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3.

Work-II1

)] To carry out additional data collection, field survey and investigation, and

inventory survey required for the Study.

(2)  To analyze all the results obtained through the survey and investigation for the

formulation of basic development concept:

Final delineation of the Project area

Estimation of available water resources at the dam site
Flood analysis for the dam

Preparation of a soil map

Preparation of a land capability map

Land use planning

Water balance study at the dam site

Establishment of an upgrading plan of the existing dam, and irrigation and
drainage facilities

Formulation of irrigation and drainage development plan including the
upgrading plan for the existing facilities

Preliminary design for all the facilities

Establishment of general concept for operation and maintenance of the
Project facilities

Formulation of an agricultural development plan including the
establishment of most profitable cropping patterns and introduction of
improved farming practices

Formulation of a rural development plan including upgrading of farm
roads, drinking water supply facilities, electricity supply facilities and agri-
product storage facilities |

Assessment of the environmental adverse effects and study on the
countermeasures against the adverse effects

Establishment of an implementation plan and schedule for the Project

Benefit and cost estimate
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V.

- Economic evaluation

3) To formulate the basic development concept of the Project.

Work-1V

(1) To formulate an optimum development plan consisting of irrigation,
agricultural and rural development plans based on the results of field survey

and investigation, and the study.

(2)  To establish appropriate countermeasures for environmental protection to the
adverse effects caused by the implementation of the Project.

(3)  To prepare a feasibility study report.

REPORTS

The Japanese study team shall prepare and submit the following reports in Spanish to the

Government of Bolivia:

Inception Report

Thirty (30) copies in Spanish within two (2) months after conmencement of Work II.

Progress Report

Thirty (30) copies in Spanish within six (6) months after commencement of Work-IL

Interim Report

Thirty (30) copies in Spanish within eleven (11) months after commencement of
Work-II.

Draft Final Report

Thirty (30) copies in Spanish within fourteen (14) months after commencement of
Work-11. '
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5. Final Report

Fifty (50) copies within two (2) months after the receipt of the Government of
Bolivia's comments on the Draft Final Report.

VI. STUDY SCHEDULE

A tentative work schedule is shown in Fig. - 2. The preparation of topographic map will
take six (6) months and the feasibility study will take fourteen (14) months. All the works
are scheduled to be finished within twenty two (22) months.

VII. UNDERTAKING OF THE GOVERNMENT OF BOLIVIA

The Government of Bolivia (GOB) shall accord privileges, and other benefits to the Japanese

study team, and through the authorities concerned, take necessary measures to facilitate the

smooth implementation of the Study.

1. GOB shall make necessary arrangements for the following:

¢} To secure the safety of the study team.

(2)  To permit the members of the Japanese study team to enter, leave and sojourn
in Bolivia for duration of their assignment therein, and exempt them from alien
registration requirements.

(3)  To exempt the members of the Japanese study team from taxes, duties and
others charges on equipment, machinery and other materials brought into
Bolivia for the implementation of the Study.

4) To exempt the members of the Japanese study team from income tax and other

l
charges imposed on or in connection with any emolument or allowance paid to
the members of the Japanese study team for their services in connection with
the implementation of the study.

(5)  To provide necessary facilities to the Japanese study team for remittance as

well as utilization of funds introduced into Bolivia from Japan in connection
with the implementation of the Study.
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(6)

0))

To provide medical services as needed. Its expenses will be chargeable on the
members of the Japanese study team.

To secure permission to take all data and documents (including maps and
photographs) related to the Study out of Bolivia to Japan by the study team.

GOB shall, at its own expense, provide the Japanese study team with the following:

(1
()
3
C))

Available data and information related to the Study.
Counterparts personnel.

Suitable office space with necessary equipment in MACA.
Credentials or identification cards.

GOB will assist for the Japanese study team to arrange accommodation.

GOB shall provide necessary vehicles for the implementation of the Study.
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TENTATIVE TERMS OF REFERENCE
FOR
FEASIBILITY STUDY
ON '
FLORES IRRIGATION DEVELOPMENT PROJECT -

I. INTRODUCTION

Agriculture is the mainstay of Brazilian economy. It contributes to about 10 % of gross
domestic product (GDP) and accounts for 40 % of total export amounts. About 30 % of
labor force is engaged in agricultural sector.

Although Brazil has a vast cultivable area of about 5,500,000 km?2 corresponding to about
65 % of the total territorial area (8,511,965 km2), agricultural development has not been
made to a satisfactory level. Present cultivated land is only 752,500 km2 corresponding to
about 14 % of the total cultivable area, and irrigated land is estimated to be only 22,000 km?
or 4 % of the total irrigable area of about 520,000 km?2.

Brazil is divided into five areas from the viewpoint of geographical and economic conditions,
that is, North, Northeast, Central West, Southeast and South areas. The present cultivated
land is concentrated in the South, Southeast and Northeast areas, and most of the North and
Central West areas remain undeveloped.

The foodstuff production per capita tends to decrease year by year. Yields of agricultural
crops are comparatively low, because crops are planted mostly under rain-fed conditions and
agricultural techniques remain backward. The shortage of foodstuff production resulted in
rapid increase of food imports and has been one of the causes for the vicious inflation, from
which the country has been suffering.

Under such circumstances, the Government of Brazil launched a National Development Plan
called the "Plano Nacional de Desenvolvimento da Nova Republica" with an emphasis on
development of agricultural sector. The specific objectives of the Plan are as summarized
below:

(1) To increase agricultural products to cope with the increasing food demand resulting
from the population increase.
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(2)  To save foreign currency for the Government by reducing the import of agricultural
~ products.

(3)  To create employment opportunities for jobless inhabitants in rural areas by
implementation of the agricultural projects.

@) To improve the living standard of farmers by increasing agricultural productivity and
providing rural infrastructures.

(5) To improve the social and economic dispirarities between rural and urban areas.

(6)  To encourage farmers to continue cultivation in their original land by providing
irrigation facilities and rural infrastructures, and thereby to restrain the increase of
urban population.

In order to achieve the above objectives, the Government of Brazil started a comprehensive
development program in agricultural sector ("PRONI"), aimed mainly at expanding irrigation
areas by about 3 million ha by 1990 for increase of crop yields and productions. In line with
the above plan and program, the State of Goias has taken up "Flores Irrigation Development
Project (the Project)”, whose implementation was long desired by farmers in and around the
Project area.

The Project area with a gross irrigation area of about 20,000 ha is located about 165 km
northeast of Brasilia, the capital of Brazil and extends in the Cerrad area of Central West. In
this area, infrastructures such as roads, electricity, etc. are not yet developed at all and this has
accelerated concentration of population in urban areas, especially in and around Brasilia. In
order to improve these unfavorable conditions as well as to increase the foodstuff production,
overall agricultural developments including irrigation development and provision of
infrastructures are urgently required in the area. Prior to the implementation of the Project, a
detailed study is needed to ascertain economic and technical viability of the Project as well as
to establish a concrete development plan.
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I1. OBJECTIVES OF THE STUDY
The objectives of the Study are as follows:

1. To conduct a feasibility study on the Flores Irrigation Development Project for the
formulation of an optimum plan for irrigation, agricultural and rural development.

2. To assess environmental adverse effects of the Project such as pollution of land and
drainage water pouring into the Parana river, and land slide around a dam reservoir,
which may result from the use of agro-chemicals and fertilizers and the construction of
a dam, and to establish appropriate countermeasures for environmental protection.

3. To conduct a technology transfer to the counterpart personnel of the Government of
Brazil in the course of the Study.

III. STUDY AREA

The study area is located about 165 km northeast of Brasilia, capital city of Brazil, covering a
gross irrigation area of 20,000 ha and a relevant catchment areas of the water resources. The
location map is shown in Fig. - 1.

IV. SCOPE OF WORK

The Study will be conducted in the following steps:

(1) Work-I Preparation of topographic maps by aerial photography

2) Work-II Data collection

- Review of previous studies and designs

- Field survey and investigations
- Inventory survey on dams, irrigation and drainage facilities in
adjacent existing irrigation projects.
3 Work-Ill - Additional data collection
- Additional field survey and investigations
- Analysis and study on collected data
- Establishment of basic development concepts
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Work-IV - Formulation of an optimum development plan

- Preparation of a feasibility study report

The technology transfer to the counterpart personnel of the Brazilian Government will be

made through Works-II and ITI. The scope of work for the respective steps are as follows:

1. | Work—I

1

2. Work-I1

]

2

~ To prepare a topographic map at a scale of 1:5,000 with a contour interval of
0.5 m by aerial photography, including ground control work, aerialphoto
shooting, mapping and map-drawing.

To collect and review the existing data and information on the following items:

Topography

Meteorology and hydrology

Geology and soil mechanics

Soils

Land use and vegetation

Dam

Irrigation and drainage

Social and rural infrastructures

Agriculture

Agricultural supporting system and institution
Agro-industry

Agro-economy and marketing

Environment

Construction materials and unit prices
National and regional economy

National and regional development plans relevant to agricultural sector

To review previous studies and designs on dams, irrigation and drainage
facilities.
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(3)  To carry out a field survey and investigation with an emphasis on the

following items:

Topographic survey for the proposed dam and major structure sites, and
canal route survey for proposed major irrigation and drainage canals

Meteo-hydrological investigations for irrigation areas and relevant
catchment areas

Geological and soil mechanical investigations mainly for the proposed dam
sites and major irrigation and drainage structures

Soil, land use and land suitability survey

Irrigation and drainage survey to collect data on water distribution
systems, water requirements, water management, etc.

Social and rural infrastructure survey (road networks, drinking water
supply facilities, electricity supply facilities, storage facilities, etc.)

Agricultural survey (present cropping patterns, yields, farming practices,
etc.)

Agro-industry and agro-economic survey
Institution survey

Regional economy and marketing survey
Environmental survey

Construction materials and cost survey

To carry out an inventory survey on the dams, irrigation and drainage facilities in

adjacent existing irrigation projects

Work-IIT

Types and present functions of dams, irrigation and drainage facilities
Water distribution systems and conditions of irrigation canals
Drainage systems and conditions

Present constraints of irrigation and drainage facilities

(1)  To carry out additional data collection, field survey and investigations required
for the Study.
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To analyze all the results obtained through the survey and investigations for
the formulation of basic development concepts:

Final delineation of the irrigation areas

Estimation of available water resources at the dam sites
Flood analysis for the dams

Preparation of a soil map

Preparation of a land capabilify map

Land use planning

Water balance study at the dam sites

Establishment of an upgrading plan of the existing dams, and irrigation
and drainage facilities

Formulation of an irrigation and drainage development plan
Preliminary designs for all the facilities

Establishment of a general concept for operation and maintenance of the
Project facilities

Formulation of an agricultural development plan including establishment of
most profitable cropping patterns and introduction of improved farming
practices k

Formulation of a rural development plan including upgrading of farm
roads, drinking water supply facilities, electricity supply facilities and agri-
product storage facilitics

Assessment of environmental adverse effects and study on the
countermeasures against the adverse effects

Establishment of an implementation plan and schedule for the Project
Benefit and cost estimate

Economic evaluation

To formulate a basic development concept of the Project.
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4, Work-IV

(1)  To formulate an optimum development plan consisting of irrigation,
agricultural and rural development plans based on the results of field survey
and investigations, and the study.

(2)  To establish appropriate countermeasures for environmental protection to the
adverse effects which may be caused by the implementation of the Project.

3) To prepare a feasibility study report.
V. REPORTS

The Japanese study team shall prepare and submit the following reports in Portuguese to the
Government of Brazil:

1. Inception Report
Thirty (30) copies in Portuguese within two (2) months after commencement of Work
II.

2. Progress Report

Thirty (30) copies in Portuguese within eight (8) months after commencement of
Work-II.

3. Interim Report

Thirty (30) copies in Portuguese within thirteen (13) months after commencement of
Work-IIL.

4, Draft Final Report

Thirty (30) copies in Portuguese within sixteen (16) months after commencement of
Work-I1.
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5. Final Report

Fifty (50) copies within two (2) months after the receipt of the Government of Brazil's
comments on the Draft Final Report.

VI. STUDY SCHEDULE

A tentative work schedule is shown in Fig. - 2. Preparation of topographic maps will take
six (6) months and the feasibility study will take sixteen (16) months. All the works are
scheduled to be finished within twenty four (24) months.

VII. UNDERTAKING OF THE GOVERNMENT OF BRAZIL

The Government of Brazil (GOB) shall accord privileges, and other benefits to the Japanese

study team, and through the authorities concerned, take necessary measures to facilitate the

smooth implementation of the Study.

1. GOB shall make necessary arrangements for the following:

(D

)

3

C))

To secure the safety of the Japanese study team.

To permit the members of the Japanese study team to enter, leave and sojourn
in Brazil for duration of their assignment therein, and exempt them from alien
registration requirements. ‘

To exempt the members of the Japanese study team from taxes, duties and
others charges on equipment, machinery and other materials brought into
Brazil for the implementation of the Study.

To exempt the members of the Japanese study team from income tax and other
charges imposed on or in connection with any emolument or allowance paid to
the members of the Japanese study team for their services in connection with
the implementation of the Study.
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(6)

M

To provide necessary facilities to the Japanese study team for remittance as
well as utilization of funds introduced into Brazil from Japan in connection
with the implementation of the Study.

To provide medical services as needed. Its expenses will be chargeable on the
members of the Japanese study team.

To secure permission to take all data and documents (including maps and
photographs) related to the Study out of Brazil to Japan by the study team.

GOB shall, at its own expense, provide the Japanese study team with the fbllowing:

¢y
)
3)
C))

Available data and information related to the Study.
Counterparts personnel.

Suitable office space with necessary equipment in GEID.
Credentials or identification cards.

GOB will assist for the Japanese study team to arrange accommodation.

GOB shall provide necessary vehicles for the implementation of the Study.
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Fig.-2 TENTATIVE WORK SCHEDULE
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