BADHFRES ISSN 0917-6985

B R R

VOL.10 NO.4 December 2000

JOURNAL OF ARID LAND STUDIES

i ®

EBEE BHFC: 773 YrioBEEEEROYY Yy - H4T 07

B2 - #EER
AT | BRI ORI L 1L ERE OB SEATTHE e 259-268
o EE - FEFIGE - ks - KEGER ¢ [ERERMEAL AL SR | 12
L7 HEEFOIEADIIE  creererererrmressemsessenssesssssesssesssessesensesenes 269-273
DA - i B 7 S VilE OB — Aral Sea Now —  (FE ) coeererereeieniaeinns 275-286

WEARET L BUCHENT £ » IR0 AR &R SRS — T EN E
TWNZBITAHLHENRE Y TWEIREDEL L b — e 287-300
E W
Tl 7 - ANERE - INEN  E—- Mok AaThEA LT Yo T LAY
SEEHL O FIECL P A 2 A PEFEL s 301-308

BF - 8BS
FEBPEAL - PRI - S0 i =Y x — VB B RSB I
@ﬂ;{};_ PASP & fg;lj L TT = eeeeeereeesi e 309-320

BHLT (FamE / KR0o~-Y)

Sy

B ALIRS

K



¥
b4

7 7 s . :‘/" T *wﬁ{{t%@mmg‘ry e -U-,r :/' > 7 FOLTOLIOLIALEIOLIORIORKIUIKIAKICIILIORICEIOLIRANK
WBHFE  BHBREXFEHRAHEER HBAPRFESEE  BRE

A&
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ZERTELVY, ZEBO, HLVIIEBOREIATLEO(NHIFHILIETES.
Ih, SITERLNER, —BEPHOREL AT LD LEBFHBOREY A7 LD
BRLEDTHE., —RI—ESHVDZ ) = IANVF-HHOBER*ZFL 25 L)LY
ENBILbNEL 5L, BINARIANF—EGHNS 726 SNivdh, KEERERD, A
HRERD FEET, BEBOHAICLRTRETESL), 205720 OSRITHEFIZF
NELELTHPLLRVWTHAH). RELINETH, BARIAINF—IZLAR8BEL2DCHH
FREATHALE, BRI AINF—FIAEHERO—BEPHUREI AT LR P TEZ TV,
B EOHIES, EHMEZEAVTVASLIIZBE ). BARKELER EOBATFLF
—FHIE, Y2 RBBETEIL, REA-H—RIBETLINET) L @0 %W,

WEFRIZE L, TALVF-BENETHLbLAER, ITEGZEEVIBAOBHEET
FRUHMESN ) o200 T4&Y, 2L, BRIALVF—OFBEEZBLE LS
VE—YEE I ZHADERBIEL L TBIFARETRLVWES I . ThzHuTwik
B, N— T TORBELEBRAALHMBHERE (COP6) PRELI= 22— AHFRURAT
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B Eh% 25,
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W7 O 7OEGE (HoHLHEFLBOERY) (I
2, KRLTZo08aH 5, —2i3, sditERe
BEUKAFBIZE T 581 - BBIROENETHS.
BHORETS AL, 70 (tell, tepe, hoyiik, ME)
BMoEHE, LWwWHIZellhk’d, 19iE% KD
[EHM AT 2 7EEFEH, JhITHET 3.

—F., ThEiduim gz, 2797 - Pixz
HIZB 0 AEMRBLOEEY, Snigiiud, MBS
- BB EREND D, 054 TOEFHFILIE
PR, 1970FREEA 5 &k 5 L FRILL 22, (BRG
THIWS [ Ed] 0SB, Tos4 7D
EHYAET. EEOET T EERERRTIIANVA
IR

LR, WEOHFEIRL S, FHEAL, IS VS
OBARBHMMEAET, TOZ L EWMEL /- (Fujii, 1996,
1998, 1999, 2000a, b). Kb SUIRE OB THE - 22
DL K HEH, OB BT, 4FLES
FLRELAEVDTHS, RIBOHELTTIRLD, &
WA - ERIZESETOHLWBERET, A7
7 EH OB O S S I L &, BT
FERRL A,

CHR S FORBIIRIRE L TR L Tnany, 2
hiz, ZOFBIELIMEGICHBEDRETHSS.
72T, ERELSRIEAOBEEEEYL, §%D
fgerL Lz, E—EEIE, RS FORKER,
2% 0 [HHROHE LGN (archaeological visi-
bility of pastral namads) |, (2 2WTRET 5, ZORE
DAL T, Mz, GRS EFOREEEN L »
2L 7w,

1. @I

1990 FERATHRD 4 2 F T L EEHERIE, ¥V =
TAVvrny 224 VRS THOE EOFREL-
=0, DERROEEZMAHE] Th 5, BHoil
HEOZHIE, BWL I B TREMIZICRTE 50,

2%, EHREEHEEMZ (RA5] » [RAikw]
M—LWnSON, CORFOFHTH 1.

[RAB] LEELEDN, xy=5Y}rKEHE
DRAF 4 =7 -0—+2 (Steven A. Rosen, £HEH
%) THB, —F, [Rixwn] LRGBLEON, T
=TETKRFBEPBEDAATIIN - T4V AV 284y
(Israel Finkelstein, W& ik%) TH3, [o—¥ =
TAVILY 284 VRS B2, ZOMEDHEEL
REDTHAD.

BMROBANE S ITHENRTEL Y, ZOBRIL[RAS)
[RAzV] OBEIERFNWTE AN, 1 X7
LGOI OREERRI Z2ARRDFETHD,
FONEE LT, RO HENRMEICNT 53
KBV EBIN-IZBEL, E3EX. [RZX3]
[RAZW] OREARHEOZL, CEOOERERE 2
SWBBHFAZEL., #r5ZZ, EWI—HL#5N
BLLWBRBENITo D TH -7,

BIETEHVLILEN, EEnEHRIL, BHE
MNENFMIZ [RAB] L) KHHBOEET, YD TR
S5 (M, 1999). v LEhs [Rizn] &6,
I EEFOBBRIIZLAELRDNETHAES, [0
—¥r=74v 5 Nv a4 vES] ORFEALT,
R E R OB AR MK — R OF e -1
DNTE L THRIS,

2. RPOER

[a—¥r=71 5L 54V%&F] OFEDF
fid, L4 - ZFTRFIZB T B EERBMRD
ELREBREEBEEMZESBRT 22, LIRS
&7, WIHIHHBMNN U (LU, EBI=Early Bronze
Age 1 LB8R) OBIFILILEM P2 <, EBIIT—3I2
m. &I AHAROEBHITIZEA L, EBIVCHURH,
B - I ESEEENIE, FLTEED. RIR
12, BB RLEE S ML VIIEERDE Y, JoRREL
B ARERMIZE S BRThE kDR, i, 830

* SRKFECFE

(20004F- 1 F 31 H32f : 2000 4 A 8 HZHE)
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FHLHERIIBEZZOAON,, Wik oD, Th
M, [B—Er=F 45N 184 08%] OXRD
FRTH 7.

CORIZELT, [RA3]) BRIIROLSISHHAL
2. YA - A TMATHYVAER WA, Th
i3, TORBOERROEMEF v 7OBY, 723
EB» /T - AL TELHH - BHEEROBELHEM,
LS5 Z8ICh3 (ES55Df0BYTH S 4T, EBF
- BYOABICEk->THfEh3). - T, @HED
BMizzoWThy (£:30H) ORFOMMTH Y,
D& D IBEACOMME RN TE 3, Wiz, BYKD
B, MBAQOEY 28k 5, a¥kse, EER
DEPIRBOZL, (R3] BfoRTY 2
DEPFERLTOENI LIZLEB3H6THS. BT3B
HBYAFETCHILULE, HBAOLEHEREEE5%
B, LVWHDOMN [RAB] FROERLBTHS.
2078, [RALW] 2fch oi3, ERH=RA) ¥
& (“no remains - no inhabitants” school (Finkelstein,
1995:40)) LiffkEh T3,

—%, [RAkv] 2RIROLSIERES, ¥
BEHBOYMZES, ThiLEROEFLICERT 5L
£% 5, BELLIBIOBRME CidEEEmiz [Rixro
) BHES, BIEMTEILILESTHHT[RAS)
&2k, Th A EROIGENEOMME k> THh
o, EVWSDOMESEORRTHS. —F, BHFEDORED
2, ZOMOREREE®KT S5, BIELL TOAEKER A
BOEHUIZIEL, 202BICEE2ORT» 5L -IC
HELO, ThBEROVEIBOED & k> ThRN T,
L0 bitTh B, BBz, EHROMEIL, ko
AOBE L SRS, &L AERROETFRRO
R (E{E1L sedentarization ~#H{t nomadization ? 4
17 NOER) (SBILEhs, Thh, [Rizn] %
WROBALHTH S,

WO XRIL, Bulletin of the American Schools of
Oriental Researchi F CHEL =, ¥, 1987 Ica—
Y¥on [RA3) 2ROBUERELTRT (Rosen, 1987).
FRETAVTAY 284 0%N, [RAxV] iRk
EEDEFLAIRLT, u—¥ Y OBRREHEIHT
% (Finkelstein and Perevolotsky, 1990). Zh & #A7*
o—¥rh, [ERORRE [RAxV] HRRICHE-
TLESDIR, ZHMNZE W - -BE (scientifically
troubling phenomenon) T& 3] LB+ 5 (Rosen,
1992: 82). UL E, 74V T4 h [[RA
O EYRVEEDORTCENIEDRIME R L 20,
TRERMLAVEIIZRNIZE R RETHB L,

A TRILEBR%MH > TR NEY (Finkelstein, 1992a:
88). FhFTidAiw, WIEA [REMEMTIELL,
BRI EHNEBELD7Z] L35 L (Rosen, 1987: 82),
HHEE [O-CVOFER, 74-LF - 7—s %t
BT, TRETERBKEMIZLE, Wb 3THY
~NDHE % (descriptive archaeology) 7] LR+ 3
(Finkelstein, 1992a: 88), & &2 <, AEDEWEIZIZB
Loy, 2341574 VI RIEMTH - 7=,

T, HEIRPOR/EKTHER, ZThizESdido
Eh Loy, MREEE SICBRIAREEL -3 hk0H
IR, 2079, KREMkrEImBIhL, &
VIDHFERDEFIZBbh 3, ZOHOBXLTIE, A
SNBSS A L LR E T AEDOR, T5
LiBedo-Z o XmB&ks, o dBbhil i
S>TLEHT,

UL, COBRFORIRKERLEETIIESE W, &
o, ERROEHENTHE] 2, KRL LTE
RS EFOBREABBTHE I LIZEDD KWL L TH
3. I, EBtOEHRZIIMbAIFIREL, A%H,0
BTInRPOREE5 24 >T 3, BRIz, FEL
[RA3] ¥R Th53. HFYIWEREDAWHTEL
FHLTNBI LR, TOWEXRATHY, $1MEEHR
EORBTEH 5. [RABV] BROTL-FEDRR
CREIREANRBVIILTY, [RAZWV] 0S5
FEBESZFEIZIF AR LW, UTF, TRA LWV 5K
DHRPEBEL, RS ERORB» o RWEMA T
A,

3. % &

1) BREROEMVAL b NE—2

[RAZV] FERMAK - TEDORAORIML , R
AR E L THOBRIZIRS & 5 AR 4 {15 4 57
B0 (EF5&0 THTaW]), EwWHHIZH S, x¥
Fifzlen (FThW) plnd e, HoMEcBiTs
o, VS DONEDOHEITH S (Finkelstein, 1990: 68).
HaAs, [RAZV] ERAED T3 EROEH
13, BVRALRK L EDFHIER (Kite sites), RGNV
(corrals), %) (tombs), H%I# (rock inscriptions) 7
&, WFh B3R 588 ER51 3 (Finkel
stein and Perevolotsky, 1990: 68-70; 1995: 19). MHIZF
bR, ThET LRSS [RA5] Ban
EXR, ZZRESR- T, (EEBOBBEAT SRR
59.
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v (BREE LTRSS aEEm - FHEAN L)
EBROHBEFFE L0, L0H0R [RALV] FRO
BALHTHS, LIL, ThIEHBORKEMMED
LF-BRTHS S, BHNEX—ZF+ T oHx
ORI 2RI, MR I HTHS.
FDESHHFFHESDHLIhBZEDTT S, ERIZIIREN
BREER > T3 Z LA %0 (Khazanov, 1984). #4
DHFEFTTRET 5RWT 20, B7 P 70ORE
(EDDIFRiLES>TWELTA - 2T THEDRE),
Mie /< Fldnkhor, RIZWELTEIL MY
MThot, EOSOBREDOKRERRTHAH (Bar-
Yosef and Khazanov, 1992).

- T, HEUERERFOEWN L L XY FiSg =Y
MMEBOMBAF S A -7V REBZ, Rk
W, LA, KEOEBRIIERMNEX—2X+ 2V T%
FoTWibELZBZRETHAHAH, R=2F+ Vv THd
M, FIIEBAE- T RTINS B, ZORE
Bikid, L TEETIIALN,

2) BHRO [{EE)

EBEINAEN—AFr V TOHELBEDBIZLTE, T
ZTTFV FMVw R 6IE, RRNIKS kv, -
T, M TRA V). 25 UAEHES, HiC
B,

L2L, Fv 5588 [RA5]). chid, [Rx
O] FROT ALY 284 VARHEHTNB D
L T®3 (Finkelstein, 1990:68). %4, 7 t DA
Iz onarMAweh3 (Z0REMALIELIET Y FEK
DFRIZB > TR B), HEOT ¥+ TIRAEIZIEOHE
BEOohaZLddhs. —F, 7 FORANZIE, 5
B ORERLTER - FifHoRELES, LELIE
x»h3 (Cribb, 1991). £/, ¥ FORFHIFHH
sh, T IUIRCRILANHERT S, MAT, /D
R - il REOEVL AT 6 h 3. Zhonii
12, GMORESSAFTHVIRD , H5REHETE S,
g, XFe A vOF Y FHFOREBIIZ, EFETET
ML T35 (Bar-Yosef and Khazanov, 1992). ¥ i
MR E eI EARY S S LThiE, 2hiEH
SH BB TH S,

£9—, LoABEMLMENSS. [RALWV] F
Tk, [5 7 PEIRTOGEHR] LS5 DE2ELT
WEVBDTIIEWESE S, ZOTEH, hE0FiEE
WL E N FORE,SEET TR L5 IIMbI 3B,
BRED LS L KMF v b AR B21E, BisdiosR
BOARL LT, Wi (/8- 55845 E) ORIER

-

261

MRTHAS., £ZAH, ZhoiRERORELIE, v
F eV UVOREMICTEULENRS. #-T, RYY
PIOERLIZ T ¥ PR L T AL BRE BV DT
3 (bR, IHESMRROMFRIRERIE, BRI,
TV MELTHEHL TV,

TIR7 ORI E S LirknS e, 2h
FHhOBHTREAFLRTORBY— 1 - 27 i
FTRE—EAWT, Efx v v TEBAZICHRE
v 2, bhbh it cBicT 304, £5 L%k
BRADPNRBRADTH S5 (BEMBERIZ>LTIZE
R43), EHR] =7V ] —ZoORKXICWPEL T
Wie, BEHEOBBMRERKEI ZLIZES S,

LrLEhTéhdk, SHR—BROEBFRA & BRIA
FEEEMNES LTIV ANENSIRRBIZIERSTH
A9, ZITIR, ROZHEEHL B E LD, $1T,
MM EEOREHETHS. BROKVWESITEXT
BLH, BEHRERATFL A THIZZI LEGRATEES
P FRLTHBOTIREN, S L, BHN
TR L N2 F v VT (BIZREOR—-ZFy
YT IZBnTE, 75 LEBORBS T, DOLE
Tho159, EVSONINELEE [RA5]) 2RO
FROWBETH 5. Zhso kgl sEEl
A, F v v BRHIFORBME) (2T, 2S5LEA
RAEEAE > TR EHEZ THBE DT TR AN,

Bz, KOEELHEE LT, GRATEEOEEIC
B BHEH] - HHZO0T, RELT|/BMRHHLHICR
bhd, BRELECRAOFEIL, EHOEETHAS.
WHMOIZ TR XM A ARIAEBOEF 2 R T, B 2 mil
HOuH, OB, 5 FERE TEMEL UL
SV, BERAAOMERERWAEFLAERLHEITE
B (X1-ab) &L, BRFIOEIZEE->TW
RO, E<OBE, I1mMUTeHfErEhS
(Fujii, 1998: 128). #€ > T, GMAMOKIIZE 4 585
g, B hdneEizhlxs o0 (FE,
LiloSEmETERT, BHEROEFEE S ATHI0S
BIEOILETH 7)., B, BELGNHICAMEBAEDE
EhH B0, BRI T ZBM TR ThIESTH
3. %7, BROBKIZONTE B OBBHITL 2,
LESDE, BEMOTSIEETHY, BEZOLHKA
DM (B KELE) ERFETOLEETLEDNS
2o THH, BEaic, REhLBEHERT, iR
HREFROTEELET 06, BREMAETIOTH
25, bhbhadi e+ 3 GRAEEOEL T,
UL, B I mizd MR AR MBS EEIGE
EFHEVDTH S, GHAERELEHROEFRA L 44
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B/ O IR F SN S KTV R

as AT T - P AN, 7, any s,
FLITI 3000 ~ 2500 6T, (Fujii, 2000ai= & 5)

FhiawlwIRBEOLRME, TOHEFAMTILIC
LoTHAHME, BHETLITHA,

JRGEECH - Bt A 2 o 2275 R o0 ] S (A
—HE, ThI A, s LR R Off
BOXRELOTHD (M2), ThAEHHREL O35 HE
FIEC R 7 o TR ORI fbA & v (1 - a).
FIZEH 86, BHEOEEOSED 4 WEF Y OE
T) fRL 20N, B0 7 O 7R EDTH S
(%3).

Section A=A

X2, FFlEPHE OB,
FovL - d—L VlEE, 4 2T T, 0N
8000 FFUT. (Stekelis and Yizraely, 196312 L %)

(25

b BECTRIR O INE 11 4 s 72 ST 5T a0,

BT, GRAEM O E S50 - 7 &Mk
IRl <& TidAn, F42 4, SR
i, REREmOFHNEM=5 4 %4 I (Helms
and Betts, 1987; #£F, 1996, 1998) %, M{f10m##Z 5
KR FIL 2 7 (Zohar, 1992) T 55 NTW=DTH 3,
HIZE T, @EENIm X PR mOGHAR L O,
FIZHESMERETH - ISy, ZOEIETE, [
SER - PR G RAER (F2EH 2 S Gk - HER
IO A3 2 1 - 2= i S R &R o i & g

firewood
E{"' store
barley fv o
storage area s
entrance
| tushions
g mal
A4 hoﬂ
storage Earsh hand
platform i washing
Y 2 large cauldron
S ; : for boiling
6 water

sleeping area

F/

43, EBUCOBUR T ¥ |,
PG, <y 2 2 OLEk, (Cribb, 199142 k%)



BFLEMHKT L DOTIIHVDTH S,

3) EHREOHEL

[RAZV] FRAHK S TEL2E 5 —2ORINC, &
HR—AEOMTTLDZ L &5 H 5, [FFHTIER - 12
HRIZE N FMICME T3 K5 it e o n ],
AEhS . pEo i [HIE RO 20, RO Lo L
PTG HETHS, ZO L, [PHFONT
FEHEAR G TO AT, Wb g f kA
EhTWa], -7, EfRIZE 5N TR
A7) (Bl L. Finkelstein and Perevolotsky, 1990: 68).
IhH, 7424 R IRALZN] FROFE
RO—2ThbH.

LaL, ZZitd hEaBMAHATHS LS IZED
N5, o, ol & W - (AL
7o A HIESEEC LI S T H B IR A - T
L&A T RO ZER L b Tl EWw, ThED
A PO E T, RO C B0 T
i3 M C B - I & 47 (Rosen, 1992, 1997) .
PE-T, BRI LS RHZTEEMREL DT
Hhb.

MHEOPELTEAT - 77 - b LA NNl (Qa
Abu Tulayha West) 2%, ZOAFHHITH 5. ZOHMNE,
i SRR O [ g AL (flintknapping station)
ThHD, MMoEEFNTHEE, BT AOL
ol T, MR IR TS ([M1). Zofh,
HRiE — 2 - W EUE S R AT oMM T H D |, i
PRz Lo TR A B 5. B, a2 SR
OSEfERGEERZ e Th oA FheThEo <l
Tl ZvvbhirCldaun, R oMM, RO AL S
FHORTE, I [RAS] OTHS,

[ 4. ol & M1 S 1.

A7 7T P ANTERE, 1R, 2,
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Mf—, wsliAtdy B &4 dud, st om LR Te
A9, HHUROMM T, b EEWOE S s
E0ME LA, AEsES . BWHHAEEGE LY
WO SO & B2 0 | FLO NIRRT B0 B35
REFEHOIENES e 558 506 T
H5. —f, HIEOTIB TS 28 - AT TIEEE
MEMZH &N, 29 LA Ess, R oM
MaEe [RAIZ{L] LTHWADRETH S,

MAT, RiFtomEsH 5, w2 04, FR - 1
o R 2 %o, o RLBkE RO IR A 2
EDFERIO 720, AT o 7 - Wit TIEFORTEH
[, 2o b, FHUR—-ROEM E LT, Atk
AR TS (TE - THWM D Ln)
5, fR{HEME 2 WIFTE vy, 25 LAIRIEMEDIE X 25,
(& & & & b)) WZRHGEME A 6 O 8% W Y it
B, WIZMAPIRTLEIDTHS,

T, EEsHah, FOHTHN 31T ORI
o E 2 ns e, ZITERIFEDORTELE
DrGoH. Lard, AELEEOHERMDEEL -1%D
WA FIZFFML 22012, 9 % - o4 ¥ - EEa sk
EQ/NITdh - 7= (Martin, 1994). Zi &/ hEo
BE LG ENE L REEAES, MER, R
W (sieving) %7kt (water flotation) & E Tk -
T, Zhe/hoda#pI T 5 Z LI TH 5 4°,
TSN IS 30T B MO F R T R &
MGMMT&éﬁ.Wﬂf.ﬁWMWGﬁC%LTE:
WEHRE AR - BRI TRiE ) [RAIZS W], Z
HZWETHS.

PUERAZ & 50z, &0 - AR & i B Iz
(< EO N i A, HEHUR O TIE B F D
HTEiv, ZOZEFBREOMMAE [RAIZ<L] L
Twh, ZHIBME»EREETHSS. Lirl, BHERO
TS A MO MERE A R F L 2 12 ERURICEE T
NI EY ., L THE, WTELEmOMFER, B
RO #E W F ] A A REE L TS, S oy
PRI BEEME N TWA T EH, MEDDELETHAH
5., RO S, Rz Eha Iz [HA3] OT
Hb.

FNCEABMEND B EThiE, WO KRNTH A
5. #hili - BRI & 0 KMo (FAEEH
BAMiz ) At ZRSHLT, HEROBENEG
Y — WO X5 A/ TID LTS, B
T, FOFETELEMNC (R, il
ThDH, MHOBEIZOWTEHE I ENEAS. #
il BER O FOLEGEERIE AR (WA, R
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O/NEY - HEGBRENIBEL T [RAIZ< 0], #-T, @
Yy - BEFOWE T, EHROBH IR [RA 1<),

LA L, REBEOREL THECRBEEREIL T3t s
KW, ZTTHRLTHWBDIE, E5o0BMMNEDIRIC
DERTVD, ELLD@INRIDRALCT N, &
VS ZETidhy, BMBENESEZMIZTRA TR
», Th3.

B#Ic, BALEHRE—2ERLTh &0, B#HER
DTS SMECIZRIOLIRRH H 5 Z L I3, TH
30, BRI DITRE» D TIEHN, LES5 &
D IBITRIRTR TS 5 ABUROBIH T EH,
B> TR B AL > TERDIZS R ELS R EHD.
BEMCRS (0% b, @MAERTS) DI, LAE
DIRZ OB THYE - B - BE I3 YBOWI L
DTH3. TOREFNGHETH 5. FHRBHR DY
Rz, ZOBZOHTRA LBBLUE - HHL, Ly
LEDRIRFET I LM Er o7 (7YY FRHOH
W/ — L Hammada T3, 225 L - BimH 8%
ThHot)., BHEMNDPELSSEIZE (LES5&D, &
BLROEWHIZTE), TOBREOPTHIzADYE, L
PEZDPITETHI—IhH, HFESHEHED,
DA LEBEFHIANTIRENERE TS L 518D
h3,

BN, BITRTIRELBLLATITE TR XA
5. TOMEKT, HITTI3HHELDO L @Y OEY
FMEHREE L, RUTEETER LV, & LSO
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TRAE, bhbhi3Zh% RO L H© 2
30k, ZORIIZETIZERLTE»RIEES £V,
B E A RBUROBY & Y4 55858 12, FxiE
ROEI LB THS, £, EBIZIML TV 3
(BB RS 7= (TS . W ERORENNE L,
ARIPERIS #y UMERI»DEAMEE) . B
AHhul, BROBEMERALEE v PRI
(FL). ERBMEOLTIEEORT, ZOH6 (R
BT s AMOREMOHBIT ShTW3 (RGIRTGT
DEF). v¥ - eV ihLETREDME (HRC
*2) AELHUET S RN EENER). 8o
KEZEHETH D, MEH - FENOA . ©—XBILH

DEDHE W (REBMEROTR). —F, BPHES
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=, OB ROFEMICOWT, ElEERL
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Some Issues of Arid Zone Archaeology: 1. Archaeological Visibility of Pastral Nomads

Fujit Sumio*

The archaeological visibility of pastral nomads, our main concern here, has provoked a great deal of controversy
among scholars who are engaged in arid zone archaeology. The purpose of this paper is to discuss this critical issue,
briefly reviewing the exciting controversy between Steven A. Rosen and Israel Finkelstein in the early 1990’s.

The “invisible school” represented by Finkelstein has claimed that pastral nomads leave no traceable remains due to
the constant movement and the poor nature of their material culture. However, recent archaeological investigations in
the arid peripheries of the Levant, including the author’s excavation in southern Jordan, have provided a line of counter-
evidence for such an archaic picture of pastral nomads. It is now generally agreed that they often constructed stone-
built structures and, as Rosen indicated, produced a rich amount of chipped stone artifacts. Thus the footprint of pastral
nomads, though less traceable than that of sedentary populations, are archaeologically visible. Rapid increase of the
excavations of Bedouin campsites, for example, would be compelling evidence for their archaeological visibility.

One objection for their visibility might be that it is hopeless to trace their daily round trip between base-camps and
surrounding pasture. However, the same is true of sedentary farmers; their footprints between settlement and wheat
field, for example, are also difficult to trace. In this sense, there is no essential difference in archaeological visibility
between pastral nomads and sedentary populations. Most, if not all, of base-camps of the former populations, like
settlements of the latter ones, are archaeologically visible.

Key Words: Arid zone archaeology, Archaeological visivility, Rosen-Finkelstein controversy, Pastral nomads,
Sinai and Negev
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B EE" - FEAIKT - HEAkIEEY - KBERR T

1. PEICH T ZRB{EORR

[ELEE S Ex2%49] (United Nations Convention to
Combat Desertification in Countries Experiencing Serious
Drought and/or Desertification, Particularly in Africa) T
3, BILIZEZRl, FEfits L URERRIRC
BT, SRESC AMEDHEECMRL 2 BRISEEL
TEISIHDHLeEREh TS, ROTIE, B
¥ 2 a0 & 2 OB, FREKR L BATE
ARMBOLA0.05LL L, 065 TFEMEEIA TS,
SNk B L, MEICEVLTHRICHEIL L Ty 35tk
K CIFRBEL T 3 T HEME D b BB OERIZ A’ T
BLIAkmM* IR, hERZLD346%%L5DS. 2D
BRI A 142.7 T km?, REa0EA 1139 T km?, &
BEEEEATI kM TH ), 4 D ADHEEL
DEF RT3 LHEE &N T3 (China National
Committee for the Implementation of the United Nations
Convention to Combat Desertification: CCICCD, 1996).
BELOGHE, BRI ELT3 23 TRELS, TOR
BT A EROEERGLPEBERN DN hi b
h, HELEZHAERTS.

BPETIE, RISHBLOREE R T3 L0
132622 Fkm* Iz RV, HEL2LD273% % L 5. Wil
{EDFER 1%, BT £18160.7 Hkm?, KAFK
L3205 km?, LIRS L BRI & 3B
36.37 km?, SERERUC & BB L0233 T km?, 2D
o FEIZ & 2R 1it214 Fkm* TH 5. HitbDFi
RAARATIE, PHaBLmEM7.7 Hkm?, Fibhpit
Hifi1105.2 7 km?, MIFSLEIA0.1 T km?, 2 Dfl (i
FHbLhHRIIEEOERD 5 %LT) OB
Rz 1491 Fkm® Th 5. KA T3, L1487
km?, F4EH0I%91.9 77 km?, R FEMIGIRIZS55T
km? OB LA H 5, WELOREN TI%, FIERD
B L3951 km?, HRERPEL 438164.1 Fkm?, TER

B L1030 Hkm? TH D, ThErhBbiil Lk
MD36.3%. 244%, 393%%Lith3 (CCICCD, 1996).

2. [EER L REN] (S5 L P EBATF
DB &

PE T, RN LB ROBD A h LR 7
VIS S M 6z, 1957, < G hEIRERE
B (PERIEGEM A EERRFR O/ S) 1Rk h,
BOHEER L bt L3t I B BB A LS
shr. 72, BRUITREE U THERERO MM
R (B, KX RXRES TEMRA) L&t
W AISBAEIIRR (BUE, FHHlEE SRR 25
3, TOMOMARMES, AL, HRAKRDBIERN
(RAR) , PEMERFIRD BN EERDL (WS - 8
0), WEEHERERS, #orb 5. HAREOIZ
. NEEHERFZODEBRRODHEGEEIRER
(BAREHRERT) Lo iiibicld 28MmR
HERE 55, ZThoORRMEINC X, Bt
BT R4 sHEAITDh T & 72,

7, BloREN e LT [BEAHES]
(k(%A, 1980), TA#Z] (%, 1987), [HrEMkE]
(%, 1990) , [hEHkEE] (BN1F 4, 1985, 1987, 1992)
Lhtd 5. 1990 F-10H & BELIZ B4 5 RIS i
mu, &atyaliith 5 B MR E TRL kY
D55 (k- %, 1998; B, 1995; BR - 3, 1998; £, 1998;
%, 1999; 5%, 1987; fhE&EPTEDALZ AR, 1995; FriEsp
ZAtBhdbRRE; 1992; 5k, 1998; 1, 1991; F, 1995; # - dh,
1992; 3 - §F, 1989; i, 1995). EMMAMiRME LT ¥
B (RO E] [(EREWR] REERES
BB S27TEshTwa, 512, 1980FERDO ¥ H
5 EMUSHE LR EE L DEFEERII A>T &)X, Hlx
¥, BERORNUTOMKBHHGER C "Bt & ARE
ORELRERMGIZWT 3H7R” (FR4~6%F) bk
U “BOEEBA 1L D BRI R RO F RO MR - ¥

* [E SLRUSEEN
** BUHOR SRR i LA

(20009 2 F 3 H2H : 20004E 5 A 18 FI258)
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BHIAR" (FR7~9%) FOTuvzs bA%fEEh
f:. TheOffRIZkD, HERTES PEOBELIZHS
TAHMRESMML , £ DHRBRABRER TS,
ZheDHMERRIE, BERDEFEIOSHETH S [P
ME] CHEDRFEORETH S5 [HEABREF S
ZEDRMTAITICES B T3 1Eh, BALHT
Ficg@HEshTw3 (BN KEARFRERRE LY
& —, 1989; FILIEHE, 1989; oK, 1990; HAIEA, 1993;
SEILHERE, 1993; FK, 1996, 1999; B - HIth, 1998; F)Il,
1998).

ZhenBhicky, BEEIEICKE LR EH
o7, 1991425, Kk, HEOEE, BEOHRED
FHEIZE D 43T km? ORI LD EIE A 4% & h e
UL, FEICE 220 kEmE LT, ik
WL PROLERIZE Do THILBHALTE
h, RRICEkZ38DE 2R TE, B2FTEEN2460
km*OFATEA LTV 5 (Wang, 1999). #isi{bom
RBEIXMRRE LTHEL W,

Bk E & DFEHICHILT 3 2010, PEBIFIZE
Mo [RBELAAERK) ORREISHIG L T, 1994 1
"B B L &4 EKTERS (China National
Committee for the Implementation of the United Nations
Convention to Combat Desertification, CCICCD)"” % Il
L7, CCICCDIZIZERMKERHE) —4—-L LT, h
@ﬂ?ﬁ,ﬂ%%.@i%@ﬁ@?ﬁ%.ﬂ%ﬁﬁ%.
WMBE, $HE, 8E, B¥ES, KAE, PEARS
7. BREBER, BRRNRGER, BELRES, B
BEcHATHAT, ERREEAMRIBHLE 1604
FERBMLTWS, &5, Blte=2Y v rer 2
-, AMERtY 24—, IRBAREy 2 -Lno=D
DA EMNCCICCDIZFTRL T3,

19974, #PEHEBAIL IS X3 2 hEBUF O L5 %
T % [hER#E{E#E] (China Country Paper to Combat
Desertification) #RF I hi. ZORE T, dEIE
3B EHLOBIR, BWEHLOFRA, Bifbods, Wi
{ERAIEMRBE S DWW TORIEN  Eh .

3. REICH T BRRLBHIEOEFE

1) BRICHT 555 - HFOMLeHS2508M
DEULDIA DB IE & #EHE L 7= Lt B IS IEH (2
FfETH 5., SEMZMERE LT, PEIZHT 2R
HROBERUIL AL TS, ZOXEAFRZERICH
THHE - FHEOTRR LS LELBNT 3RO
hd, TELEABEOFERIZLY, BE{LRUED X

B SREN, ML b Eh AR Th 3, L
T, FROBHFEEH I HEL . BELrBR B0
T, WRBFHRORBECRE S 5 DFEMIZEb- T3
LR A BRBHARS T, HOFMOFRIESh T,
BROLHIIERETIRRBIEHZ L T AW, £
DIz, BELRORERZT TEL, 2ERENSR
ELTEMCE - TRIHRSIZHT 3 HIZE BN HHE
THD. X512, BEEIBOEBIZEES A, Bt
LTt s il L = Ll R 213 2 h L
FItHBTH 3 L LERDEHIIEZ EE TS LY
LB S0,

2) EHSOHE L ETOMIL
BE, ABOBWIZX hBELBERT 5 2 Li3ks
A EEALAFERE S EAS. BAEFBRELTE

-ROEEFHERMT 2 EMBETH B, ZDLHIC,

BUHOESORFOBRIEAERIN TS,

WELHA LD =02, EBUF IS kO R &
WU, o0 THESE] (k] (L) Tkt
R (RIS [REERHRpIGE:] (Y
k] [LEHERE] s EOBEBERML, Witk
IEZHRE LT Th 3, @A, [RLEERREE] o3k
7=BDIZ 1991 40 5 ZEITIS0D BRI BV TREM T DA
fo. FlhLHBLORELIE T 572012, BEIRE
TRIGR R IS4 BRI B & RITT AR D & 5 4%
TuP s ML, BSHCRITTREONME (BT
X AVD) EREETS. ZORMKRIESE, FE
CHALRELRIZTHEOSH 5 70 Y 2 7 F OFELE
Bk &ha, 7, BNCENAMELRITTI LI
Aokl ih7oo s MicLTE, Tudxy
FOREFTFERT LT, LB EPILET B 2DORBRO
HRBORNERAKH OO NI L L2, YROEHT
Zbh»h3. 25 LEHMOER, EBsiuditstsl
ERITHEELE 2> TOBHILEEZ, —EHRACR
BomE L84 Tha iR e R sh
5T rizl B,

ZhoDEAORRBEIIWEIL L LIBLOMILIZh kK
DRSO EAMEIZE>TH Y, BB ABDRAL
FT5010, LibRE, WHRGE, 1I0ME, wENE
BELZDWTERTOFEMIESITHSHTERT S 2
EREREIA TS, LIOERIE (Mt o8k 4 it
& LCH) , SROBIKR (MARZRB L LTRER),
EMOBIE (ARKEWERAEM L LTI K&
DPVTRTEIATRRIBDEE5RETHB. &5
12, [WEALBibs:] RE, 04 4 S2s gL
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1EBIE D3&1E

BEHb L 12 R4 51213, FlEElioERAsE
WTh0, PEBAFIZC hE TR 3 Rl TR
LTk, BEHLoBE, Uk, UmbsLUEEHEIC
DNTXE X FRWENTOITE T3, H5045EMI
BEBDMALEEL T, BE{b RN s ERLRR
AEBeEhTES:, 1970 b » 6, RENI=IL (F
HhuIAbHE, hrdess, dULs) phigatE, R
MobkatiE, TEIPRAAGHETE, WAIFERPIEMETE L &
BaRRETurs adREL, RELBREAML
VRS FIFTW3, X510, MhEbRhIL & BbEt it
OEPFIZ DN TH L OEANHAPAR Eh . ZORE
MeDr LT, Bt CAkiuhrE 2@OALI LI
&3 aAMEEORIE), LR TORTEBMIZL S
kit BHAEMOIRI A E DR EE & RN, WA
& OFWE O ERSH, KEH % G L, 3
FitEowR, HRERMIL., (LEbH kT /MK
B ASE L EOBMRER®, Tru 7 4L A MY -
HthinErnd 3.
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The Fundamental Strategies of Chinese Government for the Implementation
of the United Nations Convention to Combat Desertification

Qv Guo Yu *, Tose Kazuo*, SHimizu Hideyuki* and Omasa Kenji**

China is one of the countries facing most serious desertification problem in the world. The total area affected by
desertification is 262.2 km?, covering 27.3% of the total territory of China. Most of the desertification-affected lands are
located in northern China. Since 1950’s, Chinese government has taken various actions to combat desertification. By
these efforts, large degraded areas have been improved and a lot of technologies have been developed. Despite of these
achievements, however, the current situations are that desertification has been controlled at particular sites, but expanded
in the entire area. Therefore, to combat desertification more successfully, based on the actual situations of the country
and corresponding with the United Nations Convention to Combat Desertification, Chinese government re-evaluated the
activities to combat desertification. As a result of re-evaluation, Chinese government has proposed the following 5
fundamental strategies.

A. Awareness rising of publicity and reinforcement of education. By these measures, making the entire societies to

participate the activities for combating desertification.

B. Consolidation of Iegai knowledge and reinforcement of execution of laws.

C. Enhancement of the effects to combat desertification by applying advanced science and technology and training

professional personnel.

D. Promotion of sustainable development through rational utilization of resources.

E. Preparation of preferential policies and increase of fund input.

Key Words: China, Combat Desertification, Activity and technology, Evaluation

* National Institute for Environmental Studies. 16-2, Onogawa, Tsukuba, Ibaraki 305-0053, Japan.
** Graduate School of Agricultural and Life Sciences, The University of Tokyo. 1-1-1, Yayoi, Bunkyo-ku, Tokyo 113-8657, Japan.
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Aral Sea Now

KuBo Koichi* and Tsutsul Hikaru®

The Aral Sea shrank to about 1/4 in area, leaving serious environmental damage without being improved.
The shrinking Aral Sea caused a lot of changes in the region, especially water conditions, and changes in
climate, flora, fauna and the local community. The World Bank, other international organizations and
donor countries in funding the Aral Sea Basin Programs and Projects as well as allocation of loans and
credits will help mitigate considerably the socioeconomic consequences of the crisis. Many researchers
have discussed much on the subject of the Aral Sea and related environmental problems. To improve the
environmental and socioeconomic problems need close cooperation from inhabitants and integration of
feasible technique or method for environmental conservation.

Since 1996 big chance has been occurring in the Aral Sea. The major reason is that earth dam which is 5
km long, 20 m width and 5 m high, constructed by the Kazakhstan Republics, separates Small Aral and Big
Aral, so that Small Aral can receive entire flow of Syr-darya river. This plan intended to reuse Small Aral
only, as the Big Aral now can not obtain water from Syr-darya and will sooner or later dry up and create
more serious environmental problems in the area. But the earth dam had been broken by storm wind and

— Review Article —

wave action since April 1999.

Key Words: Aral Sea, Socioeconomic, Environment, Irrigation, Earth dam

1. Introduction

Many researchers have discussed much on the subject
of the Aral Sea (Fig. 1) and related environmental prob-
lems. The author (Tsutsui, H.) himself has been writing
on this subject since 1991. As postulated before, the Aral
Sea shrank about 1/4 in term of water areas by now,
leaving serious environment damage without being
improved.

The author visited the Aral areas 8 times in the last ten
years, acquired new ideas and knowledge during these
repeated visits. In this article the authors wish to report
in the resent status of Aral Sea both from scientific views
and socio-economic and politic views.

2. Aral Sea Problem — An Overview —

The Aral Sea was the world’s fourth largest lake in area

in 1960. Although somewhat saline with an average salt
content of 10 g//, the lake had a productive fishery;
reportedly directly and indirectly employing 60,000 ton
(Tsutsui, 1993) and served as a significant regional trans-
portation route. The vast deltas of the sea’s two influent
rivers (Syr-Darya and Amu-Darya) had not only major
ecologic significance with a diversity of floral and faunal
species but also great economic importance related to
irrigated agriculture and animal husbandry, hunting and
trapping, fishing, and harvesting of reeds that grew in
abundance in the numerous wetlands and lakes found
here. Reeds were used as a ubiquitous construction
material and for papermaking.

Over the past 40 years the sea and its adjacent areas
have suffered severely. Inflow from the Amu-Darya has
steadily declined, and some years in the 1980s was near
zero. Average annual discharge to the sea for the period
1981-1990 was 7 km® - only 13% of the average 55 km?
inflow estimated for 1911-1960. This led to an increasing-

* Faculty of Agriculture, Kinki University. 3327-204, Naka-machi, Nara 631-8505, Japan.

(Received, May 27, 1999; Accepted, March 31, 2000)
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Fig. 1. Map of the Aral Sea. (Tsutsui, 1993)

ly large difference between the gain (river inflow) and
loss (net evaporation= evaporation minus precipitation)
on sides of the sea's water balance. Consequently, the
drying, recession, and salinization that began in the 1960s
accelerated in the 1970s and 1980s and continues unabat-
ed into the 1990s (Fig. 2). In 1988, the Aral divided into

two waterbodies -a “small” sea in the north and a “large”

sea in the south. By September 1991, the level of the
former had declined about 15m and the latter 16.1 m
compared to 1960. The area and volume of the small sea
by September 1991 was 2800km® and 20km? the same
parameters for the large sea were 31,000 km? and 270
km?®, Aggregating these figures, the area of the Aral
decreased by 50% from 68,000 to around 34,000 km? and

_YEAR
1960
1971
1976
1991
large sea
spall sea
2000
large sea
small sea

compiled and calculated from

various Soviet data Eastern part,

AVERAGE ~ AVERAGE AVERAGE AVERAGE
LEVEL AREA VOLUME SALINI
(meters) (sq-km) _(cu.—km) (grams/li?tyar)
53. 41 66, 900 1, 090 10
51.056 60, 200 925 11
48. 28 55,700 763 14
37.31 33, 800 290
37.31 31, 000 270 =30
38.41 2, 800 20 =30
21,421 140
31.90 19, 701 131 65-70
38. 00 1,720 9 -36

which receives Flow from the Syr-Darya.only. P. . 1992

Fig. 2. The shrinking Aral Sea. (Tsutsui, 1993)



volume fell by 73% from 1090 to 290 km® between 1960
and 1991. Salinity for this same period rose from around
10 to near oceanic levels at over 30 g/i. The small and
large parts of the Aral are now developing as separate
small sea whereas the Amu-Darya enters the large sea
(Tsutsi, 1993).

Environmental and related economic consequences of
the Aral’s desiccation have been wide- ranging. The sea’s
fishery was totally destroyed by the early 1980s as native
species unable to adapt to rapidly changing habitat condi-
tions (chiefly rising salinity and loss to of spawning and
feeding areas) disappeared and the shoreline receded
dozens of kilometers from fishing towns and villages,
making access to the sea by fishing boats increasingly
difficult. The Aral also lost all its transportation signifi-
cance by the early 1980s as efforts to keep the increas-
ingly long navigation channels open to the major ports
of Aral'sk in the north and Muynak in the south were
abandoned.

But damage has not been limited to the sea and settle-
ments directly dependent on it. A large region around
the sea with a population in excess of three million is also
suffering severely.

As a result of the reduction of water inflow into the Aral
Sea its level decreased by 17 m, its salinity increased
three times and reached 41 g/! in 1996. This leads to the
destruction of ecosystem. More than 20 species of flora
and fauna have disappeared. Only a few hydrobions are
preserved among the fauna. The dried up seabed has
become a place where salt-dust storms are produced.
The continental climate of areas adjacent to the Aral Sea
has sharply increased, the depth of ground waters has
changed, and desertification processes are being in
progress here. The area of dried up seabed amounts to
34 thousand km?. In this area salt-dust storms are more
frequently produced, the process of soil salinization has
increased, pasture productivity is decreasing, crop pro-
ductivity is reduced. Bad quality drinking water is very
harmful for the health of the population in the region.

The dried up parts of the Aral Sea and the Syr-Darya
and Amu-Darya delta as well as formed irrigation-sewage
lakes are natural accumulators of pollutants and dust-
forming processes spread pollutants, transferring them to
adjacent territories. The main directions of transfer are
to the north, northeast, west, and southwest.
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According to expert estimations (Tsutsui, 1993) of the
total transfer of airborne salt-dust within 10 km amounts
to 1-2 tons/hectare. In the area at a distance of 100 km
to 300 km the precipitation of airborne salt-dust is from
0.5-0.6 tons/hectare.

A sharp decrease in living, nutrition and work condi-
tions of local population resulted in a rise in the rate of
disease and mortality, which was highest in the CIS. In
some areas the rate of infant mortality was more than 80
per 1000 births - 70-80% of population have various dis-
eases. The above listed facts enable one to conclude that
the Aral Sea area is a region of ecological catastrophe.

Since the “Aral Problem” has become a major public
issue in the former USSR, beginning in 1986, a variety of
rectification efforts have been undertaken. Unfortunately,
although there has been much talk and planning, practical
results are still minimal.

3. Recent Effort to Rehabilitate the Aral Sea Area

1) Central Asia countries joining efforts in addressing

Aral Sea crisis

Immediately following the collapse of the USSR and
formation of newly-independent states, in October 1991
the heads of water management organizations of the
Republic of Kazakhstan, the Kyrgyz Republic, the
Republic of Tajikistan, Turkmenistan and the Republic of
Uzbekistan met in the city of Tashkent where they
adopted a joint statement on issues of water resources
use and protection (International Fund for the Aral Sea:
IFAS, 1997).

As a result of painstaking work of a large group of
experts and scientists, on February 18, 1992 in the city of
Almaty, Ministers of water management from the afore-
said states signed, on behalf of their governments, an
Agreement on Cooperation in Joint Management of Use
and Protection of Transboundary Water Sources and
Establishment of the Interstate Commission for Water
Coordination (ICWC) for the purpose of joint decision-
making on water management issues of common interest.
Simultaneously, the principles of interstate water alloca-
tion and the duties of the “Syr-darya” and “Amu-darya”
basin water management associations (BVOs) were
defined (IFAS, 1997).

A further step towards regional integration was the
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signing of the agreement on.Joint Action in Addressing
the Aral Sea Crisis, improving the Environment and
securing Socioeconomic Development of the Basin by
the leaders of the Central Asian states. A decision was
taken to establish the International Fund for the Aral Sea.

In January 1994 at their meeting in the city of Nukus,
the leaders of the riparian states adopted a Program of
Action to Improve the Environmental Situation in the Aral
Sea Basin, which identified priority interventions to be
taken to mitigate the critical situation in the region.

The Program provided for the development of:

1) a common strategy of water allocation and, on its
basis, of interstate legal and regulatory acts as well
as maximum water consumption norms;

2) a uniform system of water resources metering and
use as well as a system of monitoring the status of
environment;

3

~

interventions aimed at improving water quality,
and reducing all types of pollution and discharge of
pollutants into water sources;

4

~

interstate programs “Clean Water” and “Health”

securing the supply of high-quality drinking water

to the population and improving the sanitary and
epidemiological situation;

5) interventions aimed at improving the water man-
agement and environmental situation in the upper
watersheds;

6,

-~

engineering solutions aimed at creating artificial
wetland ecosystems.in the deltas of the Amu- and
Syr-Darya rivers and the adjoining sections of the
draw down area;
7) Feasibility studies of replenishing water flow in the
basin rivers from external sources.

The Program also stipulated for the completion of
construction of collector drains along the Amu-Darya and
the Syr-Darya, and interventions aimed at increasing the
capacity of the Syr-Darya river channel downstream from
the Chardara reservoir.

Since the Action Plan was adopted, the Central Asian
states had invested US$ 2,686 million in various aspects
of the Program. In 1997 it was planned to invest US$
856.25 million in the Program.

2) Donor support
On the basis of the Action Plan approved by the leaders

of the Central Asian states and the Proposals on Donor
Co_l_mtries Assistance through the World Bank ToR
(Terms of Reference) were developed for each project
and subproject which were submitted, after their approval,
to various agencies and organizations which were willing
to support the Aral Sea Basin Program financially.

" In June 1994 an international meeting of donors on the
Aral Sea Basin Program was held in Paris under the
auspices of the World Bank, UNDP (United Nations
Development Program) and UNEP(United Nations
Environment Program) to develop interventions aimed at
implementing its Phase 1. The objective of the meeting
was to attract financial and technical assistance (approxi-
mately US$ 40 million) for funding pre-investment sur-
veys and studies and conducting feasibility studies of
Program Phase 1 projects. The Action Plan was reported
to the meeting and support was expressed of the World
Bank proposal to act as the coordinator of the Program.
Recognizing the special nature of the problem, the donors
and other participants in the meeting reaffirmed their
readiness to provide approximately US$ 31 million (IFAS,
1997).

By now about US$ 15 million has actually been allo-
cated by the donor countries for the implementation of
the Action Plan.

After the first conference on urgent human needs held
in 1994 and an international conference on sustainable
development in the Aral Sea Basin held in 1995 the UNDP
launched several projects jointly with the UNICEF and
WHO.

Within the framework of the proposed Phase 2 the
UNDP will continue to support the IFAS (Interstate Fund
for the Aral Sea), EC in promoting the necessary coopera-
tion between various regional and national organizations.
In this context it will sponsor regional workshops, train-
ing programs and English language, computer education
and administration courses for the EC staff, and assist it
in publishing the “Aral Sea Newsletter” and other mate-
rials. It will also continue to support the Regional Sus-
tainable Development Commission (SDC), namely, it’s
Scientific Information Center and the Secretariat. The
project will help set up expert groups and sustainable
development institutes in the five Central Asian countries.
A methodology of assessing sustainability of land and
water resources use will be developed through regional



and national pilot projects and training workshops.

The project aimed at involving the NGO in local envi-
ronmental management will increase their potential in
developing joint projects with the international commu-
nity, implementing them, and teaching people to be more
solicitous towards the environment. The project will
promote information exchange and cooperation between
the NGO and governments, ministries, interstate organi-
zations and international agencies. The existing mecha-
nisms will be used, with the support of small grants, for
studying the mechanisms of local environmental man-
agement. In addition the project provides for arranging
workshops on specific issues of water supply, water
conservation, salinization and health care.

In 1997 the UNDP has launched, with the support of a
GEF (Global Environmental Facility) grant, two projects
at the national level aimed at changing the climate and
preserving biodiversity. These projects will promote the
implementation of the UN Convention on Changing the
Climate and Biodiversity.

The UNDP and Potential 21 will continue to support
the National Sustainable Development Commission in
Uzbekistan and prepare a regional convention on sus-
tainable development of the Aral Sea Basin.

Implementation of a part of the Aral Sea Program on
the funds of the donor countries produced the following
outputs:

1) A mechanism of interaction between regional and
national organizations was established in the form
of the IFAS Executive Committee and working
groups which succeeded in organizing joint work
with the assistance of foreign consultants;

2) A mechanism of interaction with governments and
regional organizations in the assessment and
coordinated decision-making on priority issues of
regional importance as well as development of
joint projects, agreements and action plans is being
finalized.

Consistent policies aimed at improving the environ-
mental situation in the coastal area and the living con-
ditions of the local population permits to hope for a
successful implementation of the long- term Action Plan.

3) Subsequent step
At the meeting of the leaders of the Central Asian
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states in Almaty in February 1997 dedicated to the Aral
Sea Problems it was decided to reorganize the existing
Interstate. Council for the Problems of the Aral Sea and
the IFAS and merge them into a single organization - the
International Fund for the Aral Sea with a permanently
functioning Executive Committee. President L.A. Kari-
mov of Uzbekistan was elected the Fund President.

Under the decision of the IFAS President I A. Karimov,
the Board and the Auditing Committee of the Fund were
formed, their personal membership approved, the IFAS
Executive Committee of 10 members representing all of
the Central Asian states (2 persons from each state)
established and EC Chairman appointed.

At the Almaty meeting of the leaders of the five Central
Asian states it was decided to enhance social orientation
of the interventions undertaken within the framework of
the Action Plan aiming it at alleviating poverty and secur-
ing a sustainable development of the region. The need
for continuing work on the projects within the framework
of the Aral Sea Basin Program was also emphasized.

The following priorities were identified:

1) Establishing Funds for the Promotion of Small and
Medium- Size Businesses.

2) Developing farms, agricultural enterprises and
small processing demonstration enterprises

3) Arranging the production of medicines and
vaccines on the basis of local raw materials.

4) Developing water supply, sewerage and water treat-
ment and disinfecting systems.

5) Growing salt-resistant crops.

6) Developing fish-breeding in land-locked lakes with
the use of modern technologies.

7) Producing environmentally safe electricity on the
basis of small and micro hydraulic stations.

8) It has also proposed to continue work under the
projects addressing the Aral Sea Basin and the
coastal area problems.

9) With the help of credits and loans to expand the
scope of work related to providing people living in
the coastal area with high-quality drinking water.

10) To continue development of the strategy of water
allocation and rational water use, improvement of
sustainability and safety of reservoirs, dams, facili-
ties and waterways, and joint water and salt man-

agement.
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Such are, in a nutshell, the main objectives of the IFAS
and EC in implementing the Aral Sea Basin projects in
the near future. ‘

The five-years experience of the Central Asian states in
jointly addressing the aftereffects of the Aral Sea crisis
has emphasized the need for their close cooperation with
the international community and coordination of their
efforts in this area.

Assistance of the World Bank, other international
organizations and donor countries in funding the Aral Sea
Basin Programs and Projects as well as allocation of loans
and credits will help mitigate considerably the socioeco-
nomic consequences of the crisis.

4) Technical support meetings
1. Sustainable use of natural resources of Central Asia
— Environmental problems of the Aral Sea and sur-
rounding areas —

The symposium of the above title was held in Almaty,
Kazakhstan September 9-11, 1997 organized by Ministry
of Science-Academy of Science of Kazakhstan, Japanese
Non-Governmental Organization JRAK and Kazakhstan
Non-Governmental Organization TETHYS.

Some 200 participants from 5 Republics and various
organizations attended the meeting. Major technical
themes are:

1) Agricultural Production and Land Degradations
(14 papers)

2) Protection of Water Resources (12 papers)

3) Biodiversity Conservation (14 papers)

4) Pollution and Human Health (16 papers)

In the meeting it was stressed that development of
scientific base for regional strategy for overcoming the
consequence of ecological crisis in the Aral Sea area with
the following objectives:

1) to develop a scientific base for regional water
strategy in the Aral Sea providing sustainable
development of Central Asia states;

2) to create and develop a system of ecological moni-
toring of the Aral Sea basin;

3) to develop ecology-economic base for the optimiza-
tion of usage of soil-bioresources of Aral Sea area;

4) to develop an ecology-economic base for water and
land resources management in the zone of the Aral

Sea basin runoff formation;

5) to develop a geological model, to estimate mineral
resources of the Aral Sea basin and the prospects
for their development;

6) to develop a scientific base for socio-economic
development of the Aral sea basin

2. Engineers training

In July 1998, ICID (International Commission on Irri-
gation and Drainage) conference had special session for
Aral and several national committees (e.g., India and
Spain) proposed to organize special training program for
irrigation engineers of Aral Sea Basin countries.

4. Salinization and Water Management in the Arid
Region

Salinization of irrigated land in arid regions is progress-
ing at an alarming speed due mainly to inappropriate
irrigation water management and poor drainage. The
major problem was that the irrigation system in the area
has extremely low irrigation efficiency due to poor opera-
tion and maintenance; main canal efficiency being 70-80
%, primary and second diversion canal efficiency being 60
%. On farm irrigation efficiency remains as low as 40 %.
This means total irrigation efficiency is estimated to be
between 25-30 % (Tsutsui, 1998a).

In order to increase irrigation efficiency at farm level,
complete overhauling of irrigation system as a whole
would be necessary. Total investment cost of improve-
ment is estimated to be about US$ 5 billion for the whole
area. However, such expensive improvement work is far
from reality under prevailing economic situation in the
region.

Furthermore current policy of Government to dissolve
long practiced group farming system (Colhoze and
Sohoze system) and to encourage privatization implies
big financial difficulties to former collective farms and
member farmers. After the introduction of USSR type
collective farming system, government was financially
responsible for the operation of the farm, namely the
supply of machinery and agricultural inputs as well as the
marketing of agricultural products. However, current
policy does not provide any assistance to farmers. Conse-
quently their activities become very weak. They should
purchase all equipment, and materials from the income
they gain by selling their product with no direction and



support from the government.

All group farms appear to be financially difficult and
available machinery, equipment and input have become
less and less year after year. Number and quality of heavy
agricultural machinery have drastically been reduced and
deteriorated. This results in the reduction of farming
area and income. Uncultivated areas of the previous farm
area have been increasing due mainly to the lack of
machinery and spare parts. Farmers are losing interest
in farming practices and their income has been reducing
year after year. Farmers are left alone without any
governmental help and supports, which they have
received, in the past 20 several years. They don’t know
what to do and what direction they should proceed.

According to the World Bank policy, the financial
assistance given from the bank can be provided only
when farmers become individual farmers, in other word,
complete privatization of farm land takes place, which
hardly possible transformation, if not impossible. It
seems that privatization in the farm sector will face very
difficult consequences, unless the government supports
farm sector by providing machinery, inputs and product
marketing. Details were reported in World Irrigation VIII
issued in 1998.

This paper (Tsutsui, 1998a) describes the present
situation of irrigated agriculture in the region and ana-
lyzes possible approaches and measures to cope with
problems of salinization and inefficient water use in the
region. It starts with studies, which have been carried
out in Kazakhstan to clarify the issues and the approach
of dissolving the problems of irrigated agriculture in
arid region. Study on soil salinization is presented first
because the subject is by far the most important issue in
irrigated agriculture in arid area, followed by the studies
of water management in the irrigated farms.

1) Rice crop for land reclamation

The vast land reclamation and water resources devel-
opment that took place after World War II have induced
waterlogging and salinity problems in the lower basin
of the Aral Sea. The problem of waterlogging is wide-
spread in many collective farms and the surrounding un-
reclaimed area, and the quality of ground water has
deteriorated under the use of agricultural chemicals and
nutrients. Ground water is also used for drinking in the
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Table 1. Agricultural production in ICF (1996). (Tsutsui, 1998)

Crops Production (ton) | Area (ha) | Yield (ton/ha)
Rice 5472 1,500 3.6 (un-husked)
Wheat 388 440 09
Alfalfa 2,160 1,400 16
Melon and others 71 190 0.8

settlement area adjacent to farms, resulting in health
problems for inhabitants. A more fundamental problem
is salt accumulation in the fields caused by waterlogging
and a high ground water table.

In order to study the irrigation management associated
with paddy-based crop rotation, the case of Ilyasov
Cooperative Farm (ICF) was investigated in Kzyl Orda
Oblast of the Syr-Darya River basin. ICF was founded in
1960 to reclaim the land in a desert on the left bank of the
Syr-Darya River. ICF also inherited the function and
activities of the former Ilyasov State Farm (Sohoze)
which was governed by the former Soviet Union.

Rice consumes water amounting to 3,500 to 5,500mm/
crop (from April to August) and is the largest water user
in this area. Rice is still a staple food in the area, and the
rural economy mainly depends on rice production (Table
1). Rice is grown in rotation with non-rice crops such as
wheat, corn, and alfalfa, and is grown 3 years out of a 6-
or 7-year rotation, and has served to leach accumulated
salts in the soil layer for subsequent crops. When the
rice fields are irrigated, the ground water level rises
within the root zone of non-rice crops. These crops
receive part of their water demand from the ground water
table. However, a high ground water table induces the
problems of salinization and waterlogging; in 1997 about
half of total cultivated land has been abandoned and left
flow.

2) Water distribution system of the left bank of the Kzyl

Orda Barrage

The total area of ICF is 10,365 ha, with a farmland area
of 8,630 ha. Of the total land area, 3,300 ha is under culti-
vation, 2,300 ha is uncultivated, 2,900 ha is abandoned or
under fallow, and the remaining 1,800 ha is used for other
purposes such as roads, canals, and settlement area.
Total irrigable land amounts to 6,390 ha out of a total
8,630 ha. In 1997, the irrigated lands have been reduced
to only 3,400 ha, with 2,000 ha of abandoned fields and
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900 ha fallow. The reduction of actual irrigated farmlands
from 6,050 ha in 1993 to 3,400 ha in 1997 reflects the
recent economic depression of ICF and physical
constraints of waterlogging and salinity in addition to the
shortage of farm machinery. The population is 2,060 in
454 households. The economically active population
between the age of 16 to 60 years old numbers 615. Only
half of the adults can be employed by ICF, and the
unemployment ratio is about 50% because of economic
depression. ICF’s production in 1996 is shown in Table 1.

3)Some characteristics of on-farm water management
in ICF
1. The typical crop rotation system
The standard crop rotation system based on rice is as
follows (Tsutsui, 1998b):

| Rice | Rice [ Barley / Alfalfa I Alfalfa l Rice | (Fallow) ‘

Rice is cultivated 3 times in every 6 to 7 years, using
40-50% of the total cultivable land. Actual cultivation of
rice in 1997 reached 1,630 ha out of the total irrigated
area of 3,430 ha, or 47.5 %.

2. Land development strategy and irrigated land coef-

ficient

When the state farmland was reclaimed along with
irrigation canals and ditches, land located higher than
irrigation water level remained un-reclaimed as supplying
water by gravity to such land was not possible. Land
located in the lower depression was not reclaimed either
because drainage was not possible, and waterlogging and
resulting salinization problems were expected.

Irrigated land coefficient is defined as the ratio of the
average of actually irrigated land to total acreage of the
state farm, which is 3,400 divided by 8,640 or 0.39. The
value was reduced quickly, from 0.70 in 1993 to 0.39 in
1997. The reduction in the coefficient reflects worsening
of the irrigation efficiency.

3. Water requirements

According to the official decuments, water requirement
for rice is 35,000 m®/ha, and for barely and other field
crops is 7,500 m3/ha. Actual water application for paddy
amounts to 40,000 to 50,000 m®/ha, while no water is
supplied to other field crops. These crops are irrigated
with ground water, which rises when the paddy fields are

irrigated. A large volume of water application for paddy
is necessary to leach away the accumulated salt from the
soil layer during the periods of non-paddy cultivation
(Tsutsui, 1993).

4. Dilemma of irrigation practice and waterlogging /

salinity problems

According to the irrigation manager of the farm, one of
the major purposes of rice irrigation is to maintain high
ground water table (0.5 to 1.0 m below the ground
surface) so that subsurface water supply is possible
through capillary action in the fields with non-rice crops.
However, during the cultivation of non-rice crops for 2 or
3 years, salts on soil surface accumulate heavily enough
to damage non-rice crops. Thus abundant water supply is
needed at the time of paddy cultivation to leach the accu-
mulated salts away from soil surface.

5. Shortage of farm machinery

Since the privatization of state farms initiated in 1992
and without supplies of machinery and spare parts from
the former Soviet Union after independence, economic
depression has progressed very quickly and deeply. 32
tractors which worked formerly have been out of opera-
tion without proper maintenance and repair; only 18 are
working. Other machinery such as carriers, vehicles,
and combines are also in very bad conditions. As a
result, it is very difficult to cultivate the irrigable farmland
as rice fields. Without the leaching process by rice, non-
rice crops cannot grow either, resulting in 2,000 ha of
abandoned land and 900 ha of fallow land in 1997.

4) Water balance of the paddy-based crop rotation

system

1. Land use pattern

As mentioned above, high land and low-lying
depressions were not reclaimed for irrigation at the time
of land development, and the irrigated land coefficient
ranges between 50 and 75 % in the deltas of the Aral Sea.
In addition, almost half of irrigable lands are abandoned
and become fallow. This means that the coefficient is
lower than 40 %. Within the irrigated area, about 45 % of
total irrigated land is cultivated with rice and 55 % with
non-rice crops.

2. On-farm irrigation management and irrigation effi-

ciency
The Barrage office is responsible for delivering water



to each farm through the left bank main canal. After the
receipt of water by ICF, a water master of the farm dis-
tributes water to each secondary canal through the intra-
farm main canal. Each secondary canal has a sub-master
who is responsible for routing water to each plot.

In actual water management practice by farms, only
paddy fields are irrigated. In 1995 the amount of water
received by ICF was 10.8 million m® (; MCM). After
transmission and distribution losses of 30 %, 7.6 million
m? was available at the tertiary canal level. Consumptive
water use at the plot level was estimated to be between
20,000 and 25,000 m3/ha. Thus the total amount of
application would have been between 3 and 3.8 million m®
with 1,500 ha of paddy field (Fig. 3).

Assuming the distribution loss of the left bank main
canal to be 20 %, 2.7 million m® could have been lost in
delivering 10.8 million m® to ICF, which means a total
diversion requirement of 13.5 million m®. Overall irriga-
tion efficiency then is estimated to be between 0.2 (3/13.5)
and 0.3 (3.8/13.5).

5) Results and conclusions

In the deltaic area in the Aral Sea Basin, rice is cultivat-
ed in rotation with other crops such as barley and alfalfa.
In an irrigation command, about 60% is cultivated and 40%
uncultivated as these areas are too high to receive irriga-
tion water or too low to be successfully cropped without
being waterlogged.

The 60 % of irrigated cropped area, about 24 % is
cropped with rice and 36 % is cropped with non-rice crops
in rotation with rice. Actual irrigation practice is to
supply irrigation water to rice-cropped areas, raising the
ground water table in adjacent non-rice crop fields, thus
water is supplied to non-rice crops by sub-surface

Kzyo Orda Barrage (13.5 KCM)
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irrigation. Virtually no surface irrigation water supply is
given to non-rice crops. Water applied to the rice crop
raises the water table of the entire area including a non-
agricultural area amounting to 40 % of the total command
area. Ground water table adjacent to the command area
is also raised.

This means that irrigation water supply to rice crops is
consumed by non-rice crops in the form of sub-irrigation
and also contributes to raising the groundwater table in
non-cropped areas and adjacent non-agricultural areas.
Abundant water supply (about 500 mm) is needed in rice
areas during the initial period of rice cultivation after the
rotation periods of non-rice crops is ended, for leaching
accumulated salts during the non-rice cropping period.

To improve irrigation (water application) efficiency, the
following measures are considered to be effective;

1) Reclaiming non-cropped area (amounting to about
40 % of the entire irrigation command) where
ground water table is raised high enough to meet
evaporation loss. For this purpose, however, prop-
er land leveling and drainage must be provided.

2) Introduction proper surface irrigation practices for
non-rice crops (e.g., furrow irrigation) to avoid
reliance for water supply.from a ground water
table which is raised by water supplied to paddy
fields. As farmers are not familiar with such
irrigation practices, it may take considerable time
and money to modify the traditional water manage-
ment practice.

3) Under current irrigation practice, large volumes of
irrigation supply to paddy fields seem to be neces-
sary because i) accumulated salt must be leached
away and ii) water is supplied to non-rice crops by
raising the ground water table.

- - & Syr Darya River

Aral Sea __d¢ummm !

Left | ICF (10.8 NCM)
main
?Loss i 7cana ‘_

T

Tortiary : 7.6 MCH

Consumptive use (3.0-3.8 HCW)

ji Loss
Loss

Fig. 3. Water distribution. (Tsutsui, 1998b)
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If the present collective rice cultivation system with
large-scale machinery continues for the time being, it
would be useful to improve on-farm irrigation canals and
management system for efficient water use, including
canal lining and establishment of a water management
system with greater management and operation respon-
sibility assigned to water users. Participation of water
users in water management and control as well as collec-
tion of water fees would be important to enhance the
performance of the system. In addition, farm machinery,
repair parts, and tools should be supplied through the
support of government. At present, about half of the
tractors are broken, so farmers cannot cultivate their
entire farm plots.

Low-productivity saline soils, on which only low yields
can be obtained despite large volume of water use, must
be removed from cultivation. Even when 5 % or 0.5
million ha of lands which are least suited for irrigation,
are removed [rom irrigation, given current existing water
consumption of 15,000 m®/ha/year, water saving would
amount to about 7 km*/year. It should be emphasized
that the removal of land from irrigation must be preceded
by resolution of social problems of the people engaged in
irrigation-related activities. A study also must be made of
the possibility of reducing the area under rice cultivation.
Rice consumes 25,000-55,000 m”/ha/year of water under
the prevailing conditions in Central Asia and Kazakhstan.
A reduction of the area planted with rice in the region by
100,000 ha would make it possible to liberate at least 3
km® of water annually; however, it must be noted that the
greatest part of such a large amount of water is used to
leach salts that accumulated in the soil during the non-
rice crop cultivation period. Water requirements for
paddy rice cultivation should be considered taking into
account the impact of the leaching function of irrigation
water.

Alternation in the share of paddy cultivation or the
introduction of other crops in a crop rotation system will
necessary change the demand for water and the depth of
ground water. Careful planning is required to satisfy the
demand for food and agricultural products in the region
and to utilize valuable water efficiently (Figs. 4, 5 and 6).

Fig. 6. Satellite picture of Aral Sea, 1998."
(Ministry of Science of Kazakhstan, 1998)




Aral Sea

Fig. 7. Small Aral and Big Aral. 2

5. Final Remarks

Since 1996 big chance has been occurring in the Aral
Sea. The major reason is that earth dam, constructed by
the Kazakhstan Republics, separates Small Aral and Big
Aral. The dam is 5 km long, 20 m width and 5 m high.
The purpose of this dam is to cut down Small Aral from
the Big Aral, and this Small Aral can receive entire flow of
Syr-darya river. It means that this attempt is intended to
reuse Small Aral only, as the large Aral now can not
obtain water from Syr-darya. At any rate the large Aral
will be sooner or later dried up. And serious environmen-
tal problems will be observed in the area.

The earth dam separating big Aral and small Aral was
destructed in April (19-21) 1999 by storm wind and wave
action for the length of 700m. And water is flowing from
small Aral to big Aral. There was difference of 3m water
level between two lakes.

It appears that Kazakhstan Government is to repair the
broken earth dam but now and when to do so is not clear
as of August '99 (Figs. 7, 8 and 9).
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A0V o TihTwa, RIEEREBTCLEED T
bD, MWD BH, M Lidhy, SRERLENS
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Socio-Economical Dynamics and Acculturation of Modern Mongolian Urban Life
— Case of an Urbanized Mongolian Family in Inner Mongolia —

Kopama Kanako™

This paper analyses Mongolian urban life from an ethnological perspective, taking as a case study an urbanized
Mongolian family living in a small town (pop. 47,000) in Bayan-ngur aimag Inner Mongoia, China. The Yang family
(pseudonym ) is a little nuclear family. Mr. Yang trades cars and animals and go as far away as Beijing, Tianjin, and
even Outer Mongolia, whereas his wife works for the local broadcasting station. Mr. Yang earns about 830 yuan per
month and his wife 330 yuan in 1997. This is a richer family than common Chinese.

Their life style is generally urbanized one: a relatively large baked brick house with brick walls, a television, an
electric cooking, a 4 wheel-drive and a motorbike. Their ‘Modern’ house, however, lacks toilet, bath shower, and
running water. The Yangs eat the same foods as urban Chinese except for Mongolian brick tea Mr. Yang’s socio-
economic life is however intimately connected with Mongolian pastoral life on the steppe, maintaining his old house on
the steppe and hires a Chinese herder to look after his herd of animals. His economic activities finally depend on the
commercial value of animals and his wide inter-ethnic and even inter-national social networks including pastoral
Mongolians, urban and peasant Chinese, and Mongolians of the Mongol, covering steppe, local towns, and big towns
like Beijing, Tianjin. Mongolian people’s future life depends on the way how they participate in or control this kind of
socio-economic networks.

Key Words: Modern Mongolian urban life, Acculturation, Inner Mongolia,pastoral life, Commercial value of animals
Chinese herder, trade, Inter-ethnic networks

* University of Inner Mongolia (Received, September 3, 2000; Accepted, Noveinber 23, 2000)
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V— MIkBAHEILF V@O T IL H ) FFEHD
TERBIZEHT 53X FEE

PalE  ZY - NRACHET - LmEeg T

1. 30 &K

EHBR, PERSLCIC T IOTANY Lk &
VBB AT, - P &L THBSR £TD, b
%, B (FEEIZ A, 1996 : &(EH, 1996 ; Yamaguchi
etal, 1999, 3—> (Jin et al., 1998), KEG (F4eHIEH,
1999a ; PUHE A, JeRh) SRR EToTE
Fo. U= MERRIZ0.2~ 12wt % EEIAVY, WTFho
WAL TEMEBRRTIIE - MEARA S VZER
BRABWIENRERA, LAL, E—- b ESRUICHE
Ada2&id, E—- M3 LRA DL 20$80%L L
DARFEEATBOBIIEMNKENDOT, BEI A A
BAL TRFENTEY, $2REDBRAIR, ABATL
AU LHBTH - THRMWAIZ K B8V LR
%, AR TA R0V — BRI T & AR OUUR
RPN BDOT (HHHEH, HBid), SEEE-+ 24
&’ (02~06wt%) HeRIL 7.

KB, PENEYILOT LA YL EFHBBET
KARRER % 7V, OEY — FEHRE 22 bR (R
A miArOMFTLAEDTHS.

2. BB & H

1) SBRB0RARRES LU LIS
RABBR1IOALFyEE, ERGHOT7AL S

) IROARBA T 7. ZOMEDOEFYAR R ML,
1950 ~ 1995 FE-DHFaHZ & 5 & %UES5.9°C, BeAfit 420mm,
WHEZA R I 1,970mm T, P MUt TH 5 (ERFH
SRR, 1995).

BER LRI KRBT O KB BT A &5 XL (< 15em) %
HBLL, B, REBRICIL 72, 2oEawifizR]
RTAD T, 7orYy L3% (pHI.87, itk T+ F U
L#52%, MAIZEE 1.43dS/m) TEER) VEHR
K<, CECE/h& <, [BAEKIE TRIEBEDEVAR
TRTHB.

2) fiRHE S LUTERK

MUY - ML, ERECHEMTIE - DS bR
ARUALOIENTELHERL 2. A~ MIBT40-
200cmAp SR L =80T, 3L - AFEE iRk L
THARAE - VEIZERT S, AR IEKIZ20~30%.
HBHHET349% T, faDELWIEMIZER 2ISRTHEN TH
3. K¢ - FIEEATRL, ARER LU I VEERRLS
B4 4 v EMBERMBB G, HRIL - MIRKEER, #
it - 550 (5 mmilf) %, WRERICHEL 2=, Bt
IR AE <, EkLWEwbh3d “KA§1896" % ¥
HL 7. HEKIZEX 18mDI T A% Ry 7 TCkA LT
THAIL 7, KEREIIRTESIZT P U D LREK
(SAR: Sodium absorption ratio) 0.07 ¢, ¥ — #H{LDfE
BEMEDRMIEHN 7 & DV 22, HRISEL T3,

1. RO T LY

pH EC ESP CEC ZEAEH A >~ (mmol -kg™) TSS
(dSm?) (%) |(mmol-kg")| Na Ca Mg K (g-m™)
9.87 143 52.0 909 473 208 21.1 17 544

EC : M4UALHUE, ESP : 28R by 4, CEC @ M4 ¥ SE R, TSS : &R

* TRLRAP LRGN
O RERA S T LA F
o TR AR TRACER

(2000%F- 3 A 23 F1 21+ ; 20004 8 F 30 H 5288)
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#2, LNFE— b oE kAl

pH | HRRH | Wik K5 CEC KR A o+ > (mmol - kg?)
(g-kg™) | (g-kg) | (g-kg) | (mmol-kg?) | Na Ca Mg K
483 7745 438.0 2255 1,293 11 280 198 17
3. EFAKDFREM.
pH TSS 44 VB (mmol-kg™?) SAR
(g-m?) Na* Ca* Mg* HCO” so* cr (g-m3)
762 1,242 18 119 3.00 102 5.7 08 0.07

SAR @ + bV AR

o
O BmRIzm
AR3thE

B1. ERGHS & UHETONETHR.

3) RsRBROE

ZBEDKEEXIZIZ2mX6mT, #XIZ3IRBE L7
E— MIETHEFEE 15cm & TORLBIZTE 3513 —
IZRAL, ZDORAFEIZE>TOE - F02wt%, @
E—104wt%, QY — b 0.6wt %D 3 MELX % i3 7.
EHICE—-FEBRAOWNMIX 8T/ 19986 A1 H
ITARS AREEL, 9 24 B L 7=, TR SERE1,
BTN 6 A5 HIBX H7- 0 250gDRE%, 8 A4 H
2B X 570 150g DR FELHERAL 7=,

3. MEER

KRERIGHRBEOBRE H4ITRT. € MEHRE &

BIZUK, 1 F+H6 & PERIIMAL, 0.6% AR
WFh Xz LT el Lom AR, &
Rk TREIZEEENR O

#4. KR o I .

p sl YUiER (kgha™) PRI
(wt%) A S 1+bs (g)

X B 4440 4,170 274

0.2 5210 4,980 26.6

04 5770 5,760 276

06 7,250 6,680 280




4, QA MEEREBLUERTHEETNL

AL 283, BbOREERFIZH: > THEL
T&7:, BB & & U hERIEROBMER» 5 D %
M F—-2%FHLEDTH B,

I hAHEUS, BEW (FEEEIE A, 1999a) &[] UIEMRER
fifigk (FIHAIRE & BB AL TRHIZRE L TH#k
TA3HE) 2RV, - E2ERAT3ZEIZk-TE
D& EHRABONZ 2 &M 5 HEIII LB
BHENSH B35, BFEMTETI 2DITIBED "I
R #8ATEZLABETHSB. »HIARD
ARIZOBREAFEL D, BEROBRBEROBS, %
FTHRAITIE, FhEPhOROBERHN & M4 ML -
IATHETILENSH S, Thid, BELX»64ELS
HEORNITZBHMIZH=B I LS00, RE3H
FTORARTHEWMMIZBLDE W0 LTHA:
HEFT30RABNTEVYSTHS. FELHDRAR
F T & R B A Rk MU B A (P S AR S
5ZLizhB.

22T, TRISRYIERBECFML 2. Z0MER
BROFMDTH S (Fik - RR, 1982).

P=Ry/(1+i)+ R/ (1 +i)?+++Ra/ (1 +1)"—Cp
P . IEBKB(H
{HL, RiR2-Ra : 851, 2 nJKDF B £ 2 L5 #iD
BLEIR2E. i 0 AAORE, n FH. Co: MINHNE.

BRORMA e LD kST Z ORISR
biLyrEhs.

EWBREEO®HHIE, RHOFHIZ2T5HE, LoFf
BIZEDRDPA -THMRE L 2Tk - THREIZK
E{REBN, ZORA-XHORETIHRANEDNY
T HEBRCETERZLTH S,

MEORERMEITS 2HNIT R b (K- FHEARE
S UMRHERER) ELFI2E Ckofe LEH) ORMRRITS
ZRFHEADKIEDFMIXS T, 2 X LOMRER 2D
75 7IImRL7=.

oz AR, Pffio LR mek L, BB E
SEMOASR, #v ) ok, B, Bffis L
HEORMEREEEL IR LA, ko, AF—22
FF sV TE, BHEC X > TREL (FLh)1L)
LTIRERAMET L2 /R L LTWE0T, Ml
K & DRERIERIEOM A RT3 Z L ERHRE L T
WADT, Zho BYINIEAEERICEmA ar o7, &
B, BEOTT 7 OB (FEEEH, 1999b) Li-> T,

303

5. HRMFIBT 2 EFEFHO L HOFTRA.

I A b
o H Y- AR (wt%)
0 [ o2 [ o4 [ os

1. €= MEHERA (£ ha)
® 8 RY - 69 138 207
% R - 788 1,580 2,360
TR AR | - 18 36 54
Z O - 10 10 10

AN - 807 1,600 2,400
2. MEHEER O/ ha)
L O 300
BB RS 230
I <A 900
R O® 30
K- BA 500
Ko=)y —+ 30
AR 100
0 100

N 2,190

#az b 2190 | 2997 3,790 4,590

TF BB ff 28,765 | 33861 4,542 6,620

# #H
JiH E— AN (wt%)
0 [ o2 [ o4 | o6

K H LIS (7T ha)
Hffi (GT/ kg)
%k 16| 7100 8,340 9250 | 11,600
1+b6 0l 417 | 498 576 668

o 7,520 8,840 9830 | 12,300
KR (kg ha)
PUE ik
%k 4,440 5210 5,730 7,250
1+b5 4,170 4,980 5,760 6,680

DE—F&xlhatiZch 4 wtB R+ H72H12i390 b v LE,
1 AfiFH 1 OB TIRIBR 150 b >, AFRS505T, 7Y
YR1507C, MRMARI0E, Sit2307. ThiEficy
—FlhaiZz D O FHAE L KD, RBRE KD,

2) B b2 M2 055 km, MHE (LUF—-ERGH)
350km.

DB FCOE— PEMATEAOINIE  hadiZoh 2 ALE.
AFRISTT/ A

4) 230kg / ha, ffit&1.37C kg.

5) AFRS0TC, A AARIS0TC, PARIHFER.

6) R &MY ~BEIK B 300kg / ha, flifk : RFE 25T/ ke, #
Y 1K 158/ ke.



304

BET0MmMR
m#HE
aEEE

BiZEE N
AHEEES
@ 1380
..é 1580
n

7

180

DA\

04
E—HERR (wtd

X2, BRfEiZdir 53 2 b OREK.

B3l AN A 1.6~ 2m CTHEFEARBES 1M 200
BT b,

5. BRHIUEE

L SUITRT LD, ARRRKE ORI 2 171 EWs
flicd&de, ©— FEMN0.2, 04, 06W%BOME, %
NFN3,861, 4,542, 662008 P& M, F/2, E— |
EHEH L& o 2B &0 EWBHINE 2876 Th » 72, T
FUSARRERET O AL, ZOKROfREAEITH 5 Z & |
BRUTLAY LHETH - THMEEAC L S0l LA
Whl < &2k D, E— MRS RTHLOT,
Y — b 4 350km & V9 IR A 17 - TR EREAVA S
ZERERLTVA,

Pl Z & & & oIt 5220, ksl L
CALIU TR — b &2 LT 41772, A
F v PRI AT SR T O 3 — A% (Jin
et al, 1998) F—# 2L T, kit LA IEATT -
EEONEEBLIVHITHS.

HHEIL DAL LER 7 e U 2TV BT,
E—bF&ZHERILT, = ho7 3 vESIZLD 1
HEPONa' 4 A v & & ts o Bl ol 26 h
HOOT, E=F&3-9%LEEHLE. o7,
U= MG, BRI D 2 PRI L TS,

#26. 23— PN BT RO 220 ORETIRE,

= S SO
oo K= M (wt %)
o | 3 | & | 9

1. ¥— FiEHldEH (5t ha)
iR ! — 110 220 330
L% - 15100 | 30200 | 45200
5 2 1 A 18 - 41 a2 124
Z O = 20 20 20

P - 15300 | 30500 | 45700
2. MEERER (O ha)
fifi 40
BB LY 23
B OHS 1,188
#wKk 12
R C O 552
M 50
N A 1t 50

Ao 1,865

#az b 1865 | 17,165 | 32065 | 47565

iF B i 651 -13,662 | -28,758 | -42,807

H) fit
TiH ¥— b (wt%)
o | 3 [ 6 [ 9

2—25Eh) EFE (5T ha)
Wl (75 k)
i 09 2,190 4,970 5,080 6,160
2. A 0.1 260 577 583 711

R N 2,550 5,550 5,660 6,870
I — ZHEE (kg ha)
CHERE
i 2430 5,520 5,640 6,840
BB 2,600 5,770 5,830 7,110

DE—F&1hadiZeh 4 w4 5220121390 b > 28,
L ABED 1 oM CIf B 150 b >, AfRI607C, #VY)
LI5S TE, MM 309, Sil24570.

2) WAL b > M7 D 0798 kg, FEREEREEE CIEPYTE—HET) 320km.

3) AfHHe23ic.

4) 45kg / ha, flit50.97C. ha.

5) (NHy)2:HO; 112.5g¢ /' ha, 357C/ kg, W#225kg./ ha, 370/
kg.

T= VR E T 2B, = b &5 L Ao ik
MBUINEIL651C, = MG 3, 6,9 wt%d #h+
NOfiiiL-13,600, -28,758, -12807 Cdh 7. ZHI kL
&0, ¥ = MR S OE BRIk 2 D
Abhhotz, T, E— MEITE 37 ERRE T
L O AR U CHERT L 2o (U@ i b sr 2= 200



BEDthitE
o mE
AEER
EREE
BHEEEER

ARk (5T)

S

13

poficd 3 6 9
E—HEAR (wt9s)

K3, a- RBEZBT3 23X O,

ZEeMbhotz, Fh, ERBfiA2AF 2K 57D
., 1) 3-voOfEsrElith 2L, 2) €— i
HENE» 722 &, 3) HEFDIE S 2130km I & AURIE
B3kiog, ERGHUZIAEIIZELS , SEITCAFR
EREMTH AT EHMNFEEL TS,

FITE— MERA Wt %DIBE, EORED MR
R o REAEI P EINR UL 25, TRV
74km DB 4, ERB(HIL11.6, 100km D414 -3,080
Thot. Tabb, ©— L OMEEHEIZ 74kmINT
BOEREARDRWI b ok,

BRIz, FRfEDE — b HEMR0.6%DBAIZTO>VTR
FLTHaBE, HRHEE1420km OB O EWBAEIL,
25.3, 1,500kmDEfL-515TH D7z,

Y- FERRIZNT 28KV T— Ve 2 2
FEDOHBRERELALLON, RI4BEURSTHS, 2
DR & D, KEFRIEOMAIIE — | KR ROMI K
L CORRSRUT AR mm L, ERRE S ThiET s
SR LA CE sHMERL TS, —4, 2
— VIIGOBAIR, ©— FEAIR AR & T RD
RIMBEAHROTIEL Mix AN E L BHRIZH S,
- T, SEIOKRMEERARITIE - P ERARA2 A0.6
W% 72 > 72 DT, BFEMLLERARERM T enT
o728, E— FHEHR0.6~3%DH %A% 5
ZLl k> TIRBERRROMREHS 2T EIEHMNT
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8
7t D ERORBEE
[ =V

6
3
31 33
3 2
-
E‘ zs§
e i
*3| 20
M

0

[2d
R\

i) 02 04
E—rEAR (wts)

-3

M4, E— tORARE RO X 0T 2 + & DR,

8 50
.
;| [@a—ouma {4
®3aZXh+ -
140

A—OERER (M /ha)
ES o

o L4

ot} 3 6
E—HERR (wt96)

o
N

K5, €— biEME I - Ot KO3 2 F DN,

X3 ThHAHS, 7=, 23— HEBOBAEIE, ©— MER
B3 wt% 2% & TAkm BARDEVEEC — F 2RI L kit
TR D L2200 H, E— b & 3 wmtBhERT 5
A LBITWMML TV B DT 0~ 3 wt%D T
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#T. E— PR LT — 2N 0 TR OB E RIS,

Y- FEARY  EE pH CEC ESP  TSS 4 4 41 (mmol-kg™)
(kg -m?) (cm) (cmol - kg™ (%) (g-kg") CO& HCOs CI SO Ca*  Mg®*  Na*
0 FE K (1995)
0-15 94 118 227 058 10 46 02 26 04 05 68
0 15-30 94 152 206 071 07 59 10 18 05 07 81
0-15 77 385 70 046 00 35 14 27 14 114 a4
% 15-30 94 175 209 0% 28 69 13 22 05 0 117
2 % H (199)
0-15 99 17 258 05 03 78 12 26 12 14 94
0 15-30 103 193 148 05 58 78 06 39 18 27 137
0-15 77 162 114 040 04 13 07 35 18 29 15
30 15-30 9l 144 219 038 11 19 12 2.1 20 35 0l
D ¥ } 20 — 15cm B,
#8. ¥— MEANIHROIRAHENEST DL,
v— MMy ES HijY £N &P £K HEEN HEEP fHEK
(kg-m™) (cm) (g-kg) (g-kgh) (g-kg) (g-kg?) (mg-kgh) (mg-kg!) (mg-kg')
N (1995
0-15 67 047 052 242 387 18 620
0 15-30 66 053 0.56 26 471 09 520
0-15 124 361 1.19 215 2589 103 790
%0 15-30 19 066 048 250 498 44 67.0
2 4 H (199%)
o 0-15 6.7 043 058 233 2838 49 60.0
15-30 6.7 041 046 255 238 31 650
0 0-15 127 360 119 243 1455 138 737
15-30 69 066 046 23.1 2738 31 500
D ¢} 30— 15cm iZ5EH.
RETAILICk>TREBHRERMEZIITTH # 9. T— BN BT B IEREETF M,
R
JEryERE C — b
BB LUBERRERROZFZELT, ALE-+ % p SAF Goota) | 0 Gota) | BT
FH U TEMRIZ 1T - 284, OFRIEE, QHERE, 1%H 1,865 3685 213690
HEMHBEOR I L), BFENLBEY - L O5EA 24EH 1,992 3939 -10,133
RIBELTEIEMnbhroT, 34H 2,129 4073 -6,637
PLE, BEREOEFIRMN % EWRREETT - 28R 44H 2276 4,069 -3319
THb, I-UERERRIIBVWTY, £7,815RTH 54H 2433 4177 -83
DYMEMRIEHTIE, pH, ESP, TSS, Na'4 & V3% 6 H 2601 4274 3,066

L, CEC, HRMER, 2HK, &Y, HYHEEE,
HMEYD Y HARML T3, B 2ERTEE— 10
DRI THB T Ebhot, 22T, V-
F ORMBAEGET B L DEEDE L1, BWIEIbA2
EORBIUE & B L 7R A K9 Th 5.

EWRIEIL S FEETRAETH SN, 6 FHTEF
RERTBILERLTNS,



6. & B

1) E=1rO7AH VL LBAOEREA T, B
FETRAFETHB3H, BFERITIRPIRRTSZ
EAAELEDT, LREEES X TLFEEN O % &
TA, €= F2@ERLEAEBRNTSH 3

2) KH, Mitifh & & BFN L a1 ~3%
FRIZH 30T, E5IZZ0HMEHLLRRTI IS
HWhtdh 3,

3) KEHEEOREE, LROMBHEMT, ©— M
HRMADRTHEL 2%, 1,400km LL_EDEFEHE A & M
BLTY, 22 MIHETHEEESB A,

4) THiIZRL, a—ryBETR, NOMis»%iET,
=28 BBEET 240, E— b HURMBEEHE 74
kmBINTHEWERHEETIRIRALADLLNWI LAD
VAR

5 B XA

& I8N - e 45 Y B0 0 ERE - 8 BN - (O
] (1996): WTU-1HUZ &1 D E— b fEHT A 1RO ALt R
UMD RIETHR—1 o4 L DK 5 b IRIIERDH
dHERRT—. TR 6:15-23.

TERIGHARE) (1995): 4 RIGHMFEL RN ]
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TAEHHE - (KWL XCHE (1982): [Hihi-$EFHET A0 8] HA
ERBE IV A1 by 7 — 84-85.

FEE # - oqeF 4% - PARIBOE DER - £ M- 1§
<15 80 (1996): hIEFEUC B B L — P £ HIV B HENRL
DD LR WR—E — FORKYREF VY 1 D
v b REHRE—. [HUiR] 6:25-33.

vl 4% & DG - Ut MW -8 SR8 - 1
- 1) (1999a): 74 Y LHIBORRIZHT S K- F DR
RIBEAE T © — H ERIEFRGR RN B3 3 RRHTiR i —h 5 -
ANF A ERGHRBRIZBT 3y —2225F 1 ——.
[ 9:243-252.

PHeE 45 - FEOH 8 - R (1999b): ML S i
TIa HER I OBEADRIWTIIZLUHF—V T +H
BB BNLERIBZOVTD Ty~ 2R 2 F 4 —— [ifk
Wi 9:291-296.

Jin, F., Nishizaki, Y., Yin, H., Bai, H., Zheng, Y., Wang, C. and
Yamaguchi, T. (1998): Effects of the peat application on the
improvement of alkali soil — A case study of maize cultivation in
the field of Keerqin desert, China—. J. Arid Land Studies, 8:
61-68.

Yamaguchi, T., Nishizaki, Y., Hayakawa, T., Riad, M., Ibrahim,
M., Fanous, N., Bambalov, N. and Sokolov, G. (1997): Arid
land reclamation with natural organic materials-effect of peat-
sapropel based ameliorant on green cabbage and wheat culti-
vation in the Egyptian western desert. J. Arid Land Sstudies, 7:
35-45.
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Cost Calculations on the Peat Amelioration of Alkali Soil in Keergin Desert, China

NisHizaki Yasushi *, KojiMa Toshinori ** and YaMAGucHI Tatsuaki ***

The relationship between the amount of peat used and the increased yield was studied for the paddy rice cultivation in
Keerqin desert to clarify the optimum weight percentage of peat application to cost efficiency in the crop cultivation.

In the case of paddy rice cultivation, high profitability was achieved even despite the need for long-distance (350km)
transportation of peat because of the high market price of unmilled rice and the small amount of peat needed.

Contrary to this, in the case of corn cultivation the transportation of peat was found to be profitable only within the
distance of 74km because of the low price of corn and the large amount of peat required.
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—BON - s —

=V x = UZE T B ERSMAIME(LE IEDBIR
—PASPzfl& LT—

REFHR" - HAREDR™

1. 383U &I

F7 79 % - $AAMIHIZ BT 5 EPEHLIEIL 19604
fRICBATEIL L, BITEICE S & T~ 2B 7o v
7 Mk B3RTTRrEHRO N TE A, 0EM EICH
7 BRBROFR ., EEORBULE; L3 L iR E» &
BAIL, (ERBME KPR AZ & AR ARY~
ML RRITE RETW 3,

Tillabéri RALMRBOHEFERGE 70 ¥ = 7 | PASP
(Projet protection integrée des ressources Agro-Sylvo-
Pastorales dans le département de Tillabéri Nord) (X F £
Vil 1124 GTZ (Deutsche Gesellschaft fiir Tech-
nische Zusammenarbeit) {7 TV H D=V 2 - LT
1986 A IEM & BlA L 2 RERMIE To Y 2 2 + TH
%. PASP{S[E -T2z 4 5 Tillabéri RALEBIZ k51
T19984F- % CIz250 7 4F, #91,300km?iZb 7 - T HIER
ZEPLETINRETH>TEL, AL TOY 20
F A S FOWRERIIXK A, DEENTH D, FHIERS
Mz THIERIEF > T3,

XTIV 2 — Mz Ii) 2 EPEUL I & B AULbsL
TP x s FOEBEZTEIL %, EFEOHRRM
BURb Lk D e diffil & U TPASPAMIGTL, HR%E
ma vy,

2, ZV1-NOBEEMECRE

1) B &BFm

=2~ ABINTUEPELOKEE LD IET 7
Y A DONEET, BlL127Fkm*0 S 5, BEAARER
DISE BT R 350mm UL EORMR — &~ - ALl
BB h T 5, BRifIITHED 6 A» 510 A0, #
S TSNS YT WEIZ IS > TR EHRIZ LD & 72
5 X N5, FEmISERF SRS R TR ARy 1A
B ®13= Y 2 — izt 358K 60FEM0 EIER

=B OW

REBER LS DTH S, 350-550mm DFEFIH L
THREHEZZ100mmE Ed 0, FHOEYS & IR
lZK&E0, 1960FEKS S BPJERIZSH D, =Y 2 —
LTI LT & He8 L THEGIRER A5 100-150km M &S F5 @)
LT\ 5% (Sivakumar, 1993).
BEEEZCAN»S 9 HOMEIZTHh 3 RARBRIC
FIZIKFL T 3. REEDIR, BWEEROT70%LE
FhHHsIvy b (b P vET) 23S, YLHA
BEDHGREYYY, E—F 9V ETHS, HNL
W = ¥ = — LIl j5t & Tahoua Ri# &, Maradi
B#i#, DiffaltfisicgMishcen, s %
¥FHEEEEMBEITh TSR, ZThonE@mA
130km* (Direction du Génie Rural Niamey, 1996) (=8 %
2TW3, ZOf7 O DIEER % hOIERORERKE
FOHFFMABASREMETHEEhTHS,

=V 2 —NETERIGENBRAT, REREERDIS
%R & ¥ T3 (Ministére de I'Agriculture et de
IElevage, 1995). # LA & 41 SHREIZATTO
AR IS MBI R CH 5 45, BICH W TELIRR
Rizd - ¥ - IWEsEORGEMAL T, HEAN
THBRU»MTDh T3,

2) BiEbE 2 OERA

=V~ LIERINC SR E PO ERDEL T
B0, AN L OCBEIET MR 2 h T/, LtolE
REMETI 2L RELBBEZOEL, HBMLRE
FEHET & ARG IRE DBEIEMRIE QT s,

L ORBIR & LTREKE VDA 1960 FF¥ & D IH
Bl ALMTH 5, REHEDOHEEL L EIZH
ROFECHNTAD , ANIERH 3 %OHA TRBIZHY
MU 722, BIOEE & BIELEBy /. A T19%60
FETKE E TR SO 8, FERETH
o 7o AEEB E TRIBICAE AR AL 2. LA L 19684 A
54 ALK — iR PRPERE 2L 5 X515, FiE
SOHR L LOBRFAIEEDOW S EEL, B2

* FURb AR PEER A B R
** ARV A S IS

(1999411 A 12 A 244 + 20009 2 A 29 H 288)
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300.
400X

100 0 100 200 300km
e

.
SRR

0° 5

1. =¥ = o PEREAK 26, (Sivakumar, 1993)

BAEETHE L TSRO B AMEA 7, FHZ19734 &
1984 FEDTIE DO B MR T, btk T3 fabny 4
ARIE & TRAGERT L 7z,

=V =Nz A BT TR, JHf, 45
HORZIZEHBEDTH S, =V 2 —LOFNIBORES
A 3o 0T S BRI 2 ST LA 2 1R k512 )
ail, 2) BfEE, 3) EaoEhin, 4) K, o
42029 6hs. BeaOEIGER - 4 — FLRE
ZHL, BREEET A= P LIZREDT, Bk
MenTHS, YEEAROM SFFHEO T, GIEIE
& OBFIZ Tz 5,

BidayF 3 v 22— 390 Eofikk Lo
AT, RO L TV AIEE D 51355 <, FHiOHI
M it & L CotER s, Bz e e PR TED
7o¥, BRI AT hhen, B L ST
EBEAT, Bl s S aMNCRIEL TV A, TR
{CARCMBUZPE S L AEfT L, SO L 73k

2. =2« — Lo (R &mibiE L .

RIBWMMNIEN TS, 22 6OmARGH NG Ty
DAL K ELIHETH 5.

RO I vy FOREEE L TR 2 hT
WA, AT L 2 AR L0 B R TR
Fen LHEAHERT L T d . R IILILRIE A 2 T 2
PR LT OO TREEZ S, PEORL T
HEOFE AL & AR T rbi s H, % H» S iih
HIFEWHUIHBINZ 2D, A E S < iThhi
WEAL O, FEREREAE hORE A Tt
BUE TR AL A & A G S W afdiiriz s 5. %
D= DATHEIY OWD R RETEF DN 22 I 0 LT
LTWa, FANizidfiiAsbEomahnin,
HIFEORE AT Zw < iz & D il fe 22 40, F
RO R B & A A E A 5T L
9.

SO ICHL IEEMILE TR L A %2 < oL
H AR A FEOWEM A SR 2 h s, a0k
e & BIIZHM KD S 720 7 P oiliER
BAETT L, 2 TRAEMAS T AEALSSE. 2O
L THIEINC B & TR ANAA - T L A L
Hhb,

3. RHEMERAIETOY =7 b OHRE

1) #— 1980 FfLATE

1960 F- SO H ~IL LTI L)L L OFEF A S O, PIilo 7
0 MEENE L & D & R A S LT
7o BEWOD A T TECT ha 2 (2 LB i oo BERE 2 ¥ o) 3%



BEEDD LD LR TH - 748, FrlieHEUZ BT
EROBMAEEE L kh o720, HLEOWH - 45
MiTbh¥, LLHALBUKEDL-TW B, 1970F{UZA
3L, DL L -7 H, KRELTHL
D7aT s FOFHPITHRE RIS N BT
MZIERBMAEZH L ANGODFE MR Tusz s M
Mg o7, BUTEIZBEDROh LA, 57 (Reij,
1989). BEOKEMS TPz 7 OESHHIZRIEL
DOBFAAEFh D, 1980FERIZASTHLETH B,
19844FIZE - 2 =FDRXTF7 oY ay bTHIARE
CILSS (Comité inter-Etats de lutte contre la sécheresse au
Sahel ! ' ~NULMETFIEONERRE) OMUEZET
3, 707 -ARHLEOS FELARG Eh, (EREBMAH
WEALNEANDSbLIRES & U T8 bh -,

2) FO7—-F8 (Vilage land-use planning, Ges-

tion du terroir) FEIck BERSBIMDEEY
FOT—LIIHEORE, D% DA PRMbok
FikizZHEh T3 8MEET. 7o - L HEL,
HRIZ& 3 T OHMORFEN 88 & Mt L 2R
T37:00, Mk, ttSRRRHSEE, KARFETH,
HNBA % E DITFMOBEIRTH 5 (Yacouba et al., 1995).
Z N & TOWBACBG kR T3 AR OB 3 4
5t K - MigelEe, 7 U CHELHIIESETRT
Tuvx s FRAKKBEMAT - T AR, Fur—-LE
BUIZBOTIHEA L ERMICETEE HEOFRME1T5 2
CERALTS, 200, FTuv s b RABYO
N, /s, HRICHLTBE - AFEHETY
HATTF o7 - A BHHEEERTBIZELCEEILT
HB., ZTLTHE D, R EhATF o7 - LR
LT - REFRORBETSIIETHS, TDES
ZEREZBELYILOTWERLL, TO0 22 PR
HBBE R PICHREICRE D =l ep T o7 -0
BHOKMTH 3.

3) Food forworkiC& 2 ARPT AT = 7 dEER
1983-1984 £ & 5 A K TFIEomEICiS, LE ki
EREAERIIHMREL , R ARRERA L, Z0&
3 2 BF, YAKBGLO KB A EIH R e S L k- 7.
2O X h7-FH#EAFood for work Th 3. Th
12458 World Food Program (2 & % #({i{ fr 2B
ERRL-—MOERBMFPETH S, HIHIEIHH
hELTEMLAERIC, 8l LTRUMNEA5hS
LOTHB. ThizFuy— LEROHE, HIciERS
Mo =0 ERFOED L LTSI ohs, AR
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MAERBNE IR L 32, GRS 3 ERO4E
WAL . M LFOFECERII AT I8+ 1R
HEBLEVI Yy FAB o7 FAEROHFHWBKE
M4 3130, WEIBREUNOBEEBNABLhS
Z2HKBB AL THELRLTWEOR LS & - 7. Food
for Work iZ(ERREBMOAE L U TKE A BHE R L
2, ZOHAHRIMI D> Tt Ehd &, 2R
RN OIRTHAT M EFh TLE S5 Z & MR L
T¥IFoht,

4) FROZEHH S

2 CGHEEOBES 7o 2 7 MIEEMTER
DEENGLBMERDEHFREEB LK, TEL,
ZDEBIZUTOLS L HUBP I QAR A - TET
W3,

ARRICK BAEO KT,

B R OB (REDROBITHA LD L F),
- EABRFERRAFON R,

- HARTRBO - DM - ERL N TOEWIE L
HrisoslE,

2D &S LIERBMOFO A2, kil T EBRA
BEDNRBHEENSEIIZE-TETWS, FEYEEN
SUIHAKIRB 2 & R, BRE L ALIZREMEL, &
ERERLeOT ML BEEI NI &5I1Z8-TE
T3, FEHOMA L KExHMTHS. LBER
£h 5 138 - K{RE, Water-harvesting NDHIT, i
REL M, BEHBROBIAIEA TS (Reij, 1989).

4. PASPDiEE)

1) Tillabéri RILEFDEE
Tillabéri W ALAB R M B BRGS0 U = & b PASP
(Projet protection integrée des ressources Agro-Sylvo-
Pastorales dans le département de Tillabéri Nord) ([ 3
1Z7R$ & 5 (2 Tillabéri BALEB D Filingué, Ouallam, Téra,
Tillabéri? 4 2O # WL LT3, 42D
T3 70,000km® T, 2,899 ##F, ADRETAIZDIZ 3.
Z DK AW {4 Tillabéri #f & Térafif DR & %5 -
T3V x—ANDETHS, =V x—MINZESK
ERFHIINB Y, WThEEHANTHS. Zofl
{2 Filingué B0 #idt # H < {tBRB D Dallol Bosso A&
HERFERTREE->Thh, ADXZhoDKkENZ
bz LT3, REEIZE#HED Djerma, Haoussa,
Songhay & 1(#RMD Peul, Touareg Xk ENETH 5,
12 Fe i 450-500mm D R — & ¥« ARGy FiE
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3. PASPOX R, Tillabéri BLALHM .

HIZBU, BRSBTS SH, T btz y
NG s ATy TISBB L, FERIR A 300mm L FOIEE
WMETEIE MO X3, BEIILVY b, YAHA,
ZIREEDHBEMAET, ZOfIz=Y < — )G
VWORRE, MRREFEERTDhTH3,

2) 7A7 17 POREERETTOEY

PASPIZ19804ED F 4 v - =¥ x — L HIENE M Hiz D
&, 1981 EDIEHFA, 1982-1983FE DRI WA A K
T, 1986412 GTZ (Deutsche Gesellschaft fiir Technis-
che Zusammenarbeit : F 1 Vifité i &4t) ol o
Px 2 P LTHEDEMEBLR, 1986-1991 NS 1 7
=X, 1991-1995DF 2 7 = — X% 4R T, 199948 A
M3 72— XMET L7,

GTZIX F A YV DMIEEHG IR ENFICWEL T
VB EREHS HOBFIST, 7I79H - TVT - 7
TvT AN ADOREE EEOf, k3 —o ikl
130 /7 ECHA 10,000 ADBRB 2 ¥ L THHhEW T
2TW5, AR BIT 3RBOFERME B, 22
AL & 78 > THIRR L 7= Le Sahel en lutte contre la déser-
tification (Rochette, 1989) 1XBpEE{LEA (k- DIsH#iiEs LT
HATHS.

PASPORBUE, (FRFEKDF o v — L ER 4 REL

U, 200 O™%EE, #He, FRUBEFLEMHEL
TWBILTHD, TORWBL, [RDZDIHTHY.
70V s FRADBBREOYEER WSS L5 28107
3] (PASP,1998) &) HAHSICHEPHEh TS,

PASPI3& 1 7 = — X (1986-19914F) {2, BEOR%
BIEERER 3 A, BHI2AFHS/SM Oy b - T =4
AL, ZOMUSORE(CRA LIz LT B Ao
RE&ITo %, TOKR, ZOMBORESNBERD 220
(213, HIBRENLIZASBBEIRI L VWS KRIZE
S2TW3, ZTDLEHE2 72— XLUBITEARRTTH L
TIRR2IERERLL, ZhUANOFBRIZOWTIdE
DFaY 2y MBRL TS,

H27x—2X (1991-1995) IZABizH7 b, PASPIZ
KW (Kreditanstalt fiir Wienderaufbau : F 4 Y IR87)
DE S AT, PASPOBERARSLYMAL, 2
h & CHRIGBIFRBIC B L T\ - H %5 4 PASP ¢
—FLTUFHIFRICER LA, ZhizkhEROHT L
BEOMEMHSN TS, L TEERIZHEL -9
&I AN e RS & G L 7=,

37 x—X (1995-1999) (FHEEMIZHE2 72— X
DB EREGE L 72A%, 1997-1998 B 1T - 7-MRBE 2 12
REARFENEDTH S, PASPIIF 2 7 —XECIC
15NMFETTa V22 2L, 8,0002DHEY



—F—=EHEML . FORIZ1998F-F TIZ 150004125
LTwa, &I, PASPidZh & CHEHUR A
STWHEEHRIR L —= v vh, ChoOfE) —
=1 bH 5 L i EiRLz, DFED, ko7
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The Present State of Participative Anti-desertification Approach in Niger
— The case of PASP —

NaGaNo Takanori*, SHIMIZU Naoya** and Mrrsuno Toru*

There have been many projects carried out in the Sahelian region to combat desertification since the problem became
apparent in the 1960’s. The projects of early days were much too oriented on the technical solutions. As results of bitter
failures in the past, recent projects are more focused on the participation of the beneficiaries and there is a preference
for simple and low-cost techniques.

PASP (Projet protection integrée des ressources Agro-Sylvo-Pastorales dans le département de Tillabéri Nord) is a
German funded project which started in Niger in 1986. It concentrates its activity on promotion of village land-use
planning and natural resources management. With its process-oriented and flexible strategy, PASP has become one of
the most successful cases in the participative approach in Niger. Up to 1998, it has treated 1,300km? of land in 250
villages.

In this paper, the desertification problem and brief history of anti-desertification projects in Niger are presented,
followed by presentation of the activities of PASP to outline the present state of the participative anti-desertification
approach.
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