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ML, ZhLRORE, WEORRES Ah, RZICH
=2 b7 ) 7 hREOEREIZ 1) 5 FiIXoREOHIAE
HEIOMMIZEIS 5 7 2 FERT.

2. 2ODBBRHOBAEOLLDOFIA

X126 E8MrE k5, D S OARRRGHIEH
2, ERS S FTRAEL, i3y FTINEVOT,
ZhoDfbE LhILHEED b B[ & ORI Y b
FAMIMEE RS, X 5ICREZERNTOBRT -
2T B HEE R LR, 152 L MEDMOAS, HE
OEIAE, EHFORENFL L5, 2 OOWHRH
TOBNT - 2Dt L hiE, ThoDBEREREh
B3ILiZhB. TONFIZHIT B34 F =713 (PEARsON
and MILLER, 1972) TRD2DODIEHEE -,

RVI (Ratio Vegetation Index) = R/NIR §)]
VIN (Vegetation Index Number) =NIR/R (2)

L+A TR (Red), NIR (Near Infra Red) i3%h £ hifl
2B NN RMOFRRUERS/ SV FIZBIT S
REDHRE & 2 IRHRTH B, RIS K 2807 — 518,
ZERTRIE S h, BricZf Liigikiziigah s,
HEEMOHTIZ N5 T, ThsDEF» 6%

RHBEZHRST 5OBEHLOT, HRICEGEhTY
BEMAZDNEEFAL THRT 01 SATH5. I
FLHoTWBRDTERIZEXEN LV, LEDIEIZLL
DOWRFIFIH I, I LT EAHE X TV B,
IOk axr b3, IO, KEBEoOUIs
RO ERID BB ORFNHECCHEE IS
(BareT and Guyor, 1991). RVIIZKRDMEIZHR T,
RlA: #2150 % LA LD AEFIRESI A E (JacKsoN
et al., 1983). HEONTRATEX XN SNDVI (Normal-
ized Difference Vegetation Index) %% Rouse (1973), Rouse
etal. (1974) IZ&khEirhi-,

_ (NIR—R)

NDVI (NIR+R)
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GANUINY F 6, HE/ A A2 ADKE KIJATIZIZN
v F 7BV (Tucker and MILLER, 1977). /—<%F4 X
FTBEILIZEHT, V4 —DBREHLOBEHIERE X
1T 3 (HOLBEN et al., 1993). NDVIA 585 h 344
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Erldunda (Alice Springsi%i i 200km) iEDGEIRL A

Aol 5 L UNVEHR U 2o KOS RIZED 5y YR,

WIZE» & DRI LD TORE LI, 5D

AP ED AoTVS,

FRICIZ RO, T OREORH O B S ol
N0 & BB OREE L Bt & ORBHEEDOEINNE
37812 (K2), fitse oM »HREIZ L2
(1R2,19% : LK - &, 1997).

NDVIDfEIZ L Z A2 &k > THADMHIZ A B Z LMD 3,
Zh#Bi< %Iz, RousE ef al. (1974) 13, XA TEH
XN 35TVl (Transformed VI) %37z,

TVI=VY NDVI+05 )

VIN § NDVI & il ¥ — 2 I3E L T, mEOMIZIRD
BitRH D 5.

NDVI = (VIN—1)/(VIN+1) . (5)

3. HHEERU HERY

WE» o DM T — 2 IZZHEDO T LUMHIIZH 3
THED S DREHAA > TOD, RICEEILLERILT
BZORMPKRED, LREFEL 2 AEERE LTRO
LDHH 5.

1) LR E TOBEEE

Lnadsat MSS?#:#5 & USEHS/ V> F OB BHIE
BIZTHBBERIZS VXX THE S (RICHARSON and
WIEGAND, 1977). ZOE# % LIBEELE WS,

NIR =aR+b (6)

X Talb bR 5 OMMF — 7 2 6 B/NARKT
KHoNBEHTH 5. RichardsonZid, b LUK
b3y ¥ OBRHEO LR & OFE#EIC & > THiE D2
R E T4 7~ DI PVI (Perpendicular distance V1)
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PVI= NIR—aR'—b @
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% 13RO NIR' & ROz AT hidifd: & LR FE
MAEONBDT, ZOEIRS IS HEE IR
55, JACKSON et al. (1980) X, Z Dt Lo
JE, BB EAND I K HEDRERRT I &M
TEBERE LTV 54, HUETE ef al. (1985), BARET
and Guoyr (1991) %z KAUXPVHIZIZ HROMEMN H
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Pickup et al. (1993) X, A —Z b3 V) 7OHKED L
RO TRIREERN S FOF-2&D Y
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Bz xoORizk->TitiLiah s,

PD54 =M X (Li/Lo) 8)

FR MO T, MEEBELBTETH
BIEM=100&F%. *F—2 3 Y7 TIZZ DRI
AEYTHB L LTHLATV S, AEBEEOHREHK
DIRF AT b ABGEHE R 2+ LS RHES Landsat

i

[Te]

a

=1

< o -o:o

o
2oL “Main cloud
e \L $% of data
-~
BAND 4(x)

3. BRMIRL - PD54 B E:.



140

MSSEh & ELTWSA, MSSO Sy F 4 & 512
WIEERO 7 — 2 2FH L RO EAT bR,
PD54 & W) BEENEFDZ EHDh T3S,

2) THOBEHTIHERESCIEY

HUeTE (1988) 13V E— btV v Vo F— 212 RITT
TIRORBIZONCTRAVHR LT, LROMELH
1 U =l & U TSAVI (Soil Adjusted VI) %8 7=,

(NIR—R) (1+L)
T R ©

EROLIBEBOEBINT SHMERET, LA0DL
% SAVHIZNDVI & —¥(¥ 5. Huere ISl igtizg €
FRAZHENT, L=05ARY ufiie L, ZORIMB
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DEOREERRIZ OV TOFEDKR L, Land-
sat TM @ Band5/Band7 D{#i#* 1,75 L _LOWEHZ I NDVI,
L75RMDBHIZIZSAVIA B, —H Q1 (1993), Qiet al.
(1994) IIMEBELIZ—E T3 A<, MERISHIFL
TWBILEERL, LBEOWELRPIZTEBEXRD
MSAVI (Modified SAVI) % & y/-,

MSAVI={2NIR+1—V(2NIR+1)2—8NIR—R)|/2 (10)

Livetal. (1998) i3 Cov (Optical Vegetation Coverage)
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KRN ERFED AL LT, KaurMaN and TANRE
(1992) 3HNY FOF -2 MA T, RATEHKEHh
% ARVI (Atmospheric Resistant VI) %3 /-,

_ NIR—RB

= (12)
NIR+RB

ARVI
p(red)

RB=R_p(R—B>.ﬁ=m

ERTBIRHF Y FIZBI 2 REMETSH 5. p(blue),
plred) BB K ORIV FIZB U 3 RRADRERT,
BHIEHETI 70 S MIZIKTET 5. B2 0 DEFARVIIZ
NDVI&—3+ 5. & 5I1ZPuLLMAN ef al. (1994) 12A&
BB T AT 7O NS L BMELEE BB L 5K
AVI (AngularVI) %#8AL 7.

A3—A2
A2(NIR—R)

AVl =Attm{

Al : Green, 22 : red, 23 . nearIR

Al, 22, BREhZhik, hbLUEFRI Y FOh
Dk, GIIED/ Y F Tl h - RUEHE, Atanit
tan’' TH 3,

5. XABIULMEERL /-8

BARET et al.(1989) i% SAVI %83 L 7-$58 & L T TSAVI
(Transformed SAVI) &5 #5848\ 7=, BARET and
Guvor (1991) 2T h%EHE L THEOBELR/MT
B-HOBEBML 7=, RO LIPRANIRE RTER
SR T /=A%, BANNARI ef al. (1994) &, RDRH DI
RO ARVI (R 12) ORBA: L huvh, XX TEHKXh
3 LIROERER D AN/ TSARVI (Transformed Soil
Atmospherically Resistant VI) % 8t 72,

NIR = a,RB+ by (14)

ZOXRTRFY FOF — 2 RO DO IZHIN THEHA
DH-1=RBA/EDLI TS, ZOHESFMERKa, bD
ERRG)DF/ Y FEHEIIBALRES,

a,(NIR—a,RB—b,)

VI= [RB+a,NIR—a,b,+X(1+a?)} (s)

TSAVI & D@ g, TSAVITHERLTW3RDO»HD
IZARVIHUZE#K EhCQWBRB%E, $AMATERSH
P31 BREFEHALAZETHSE. ZOATR, LEOR
Je RAOMELB OB, WESTROIELVVE,E
bhal, EHIIHBELTWS,

GITELSON ef al. (1996) 122 T 7 4 LAHHOMHIZIZ
ROV FOF—- 2 HBEHTHS I L &3EH{L T, GARI
(Atmospheric Resistant Green VI), GRARI {Atmospheric
Resistant Green-Red Index) %\ 7=,

GARI= [pnr—{pc—A(ps—pr)]/
[pnir+ 1pc—A(pa—pr)i] (16)



GRARI = [pnr— Inpe+ (1= n) pr— Alps—pr)i]/
[onr+{np+{(1—1) pr— Alps—pr)i]
(17)
ERTpid KA FIC & 3 #EL G & CBNOFIE%E
LA-RHE, AIKRREIED/S7 2 -5, nldARVIL
GARIOHEIDES B2 70D E DT, GRARIOHIZH
LR+ sya— b+, MAFONIR, G, B, RiZ
FheEtEHRA, &, &%, K&&KT. GITELSON et al.
(1996) D& a7 1 - aDRH0.3-40ug/cm’ DHE
12O TDZHh e DIEHOFEMEC OV TORIERRT
&, NDVIiZZAF 39 2Ly URkuh (08) Thor-.
—7ARVI, GARI, GRARLIZIZIFRC ¥4 F I v oL Y
Y (13) Thot,

6. 4DDRBRHOT—FEHE>EH

MSSD 42D EHDF — 2 DRERES» o iEKEK
WERAE L EN T3 (KautH and THOMAS, 1976).

% =aG)B4+b{)B5+c(i)B6+dG V7 (18)
(i=1—4).

FRCB4~B7IIMSSD/3Y F 4 ~ 72k 38K
TS 5. 4>DEKal), b(i), cl), dH)D
fioi iz b, GVI (Green Vegetation Index), SBI
(Soil Brightness Index) , YVI (Yellow Vegetation Index) ,
NSI (Non Such Index) &M:Ehrs, ZThoD4DDiE
B S 5 GVI & SBUIHKEA DIRKE, D IRHEDZR I
HHTH 31D 2 >0\ 2 WEE/HTIILE WD,
EVIHEMBOMEE» S L Eh TS (KauTH et
al., 1979 ; JACKSON et al., 1983). Zh 6 DIEE DKL a,
b, ¢, dDRFEIZB A2 L DBERODOBER NS 7=, 2
TMisra et al. (1977) 13, ERDBAHFHEIZE > TEN
YFOBRBERELL., FhoDOERIIMSRAOM %2
i+ TMGVI, MSBI, MYVI, MNSI & FEEh 5, Misra
5 BBRBOWREIHHL 27— 21, KavtHS DL
F—2LI3REBEDTH -2, Bohr=HREL,
GVI, SBHI DWTIZIERIZH M, YSI, NSIIZDWT
BhrhDiR-7HTH -7, BEDHIZGVI, MGVI,
YVI, MYVIIZ DWW RISTRS.

GVI=—10.283B4 — 0.660B5 -+ 0.577B6 + 0.388B7
MGVI=-—0.386B4 —0.530B5+0.535B6 -+ 0.532B7
YV] =—0.899B4 +0.428B5+-0.076B6 —0.041B7
MYVI=0.723B4 — 0.597B5 +0.206B6 — 0.278B7

(19)
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PD-MIEBO TR &S24 -2 F 5 ) 7 gL
DOHFELHEO B OEEIL TR, FH12d 5MENCHEDE
Y 4 B U 20553, NDIR& 0 i3 #igod 2 /¥
FA&FIFL7-PD-5448EOF M &\, LALRE2IZRT
&S0z, EMICRL T, MhEE0 kS ol Tt RaE
BTRIRE D BREEANE L, ERIMETIIRHE
AAEV, TOWRITENT, MEIEFES (1997) SRR
BEURMMER (73RHE) » 645 2 XT%EMH
T, ¥, &, Fsr FB LU, K, RIS PR
BEOMAADED S %5 ZAUOTER & 100%HET
Bbh T 38R0 R 5 & 3 ZAIEOMmELL
¥k, Zh%NATVS (Normalized Area of Triangle for
Vegetation Spectral Pattern) &%t @l A -2}
7 ) 7 R T SR E R

7. ERMET -2 DHEEIBE

EHRABOBEROBEVEFIZHE L TR 4881
NDI (Normalized Difference Index) (McNARN and ProTz,
1993) A& 5. ZOEBUIEBFEMORMEHROMIERO
WREFARSZEDICHARL260T, ZOHBIINDVI
DEXR 3) DH/ Y FOBBIHORD b IEHRAS
Ry FOBBIEEZES. ZoRBuzLBEPOERIIZK
BrhsZemP L FHOBNERICAYHTH- %,
FU &5 84 &4 5 31 Gao (1996) HE X
NDWI (Normalized Difference Water Index) »'% 5%, Z
NIHEDERBOHEEIZEDTH 3.

_ p(0.86um) — p(1.24pm)

NDWI=
p(0.86pum) + p{(1.24um)

(20)

ERT, plIRHET, HRAORFIIHRETHS.
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K A HEE SR 100 %D TH 5.

R THRNE WIS AL T oRiEOR
Th5. ZOFITIENATVSP, P-54 A LEEmERIZE N
BRELELTWBEITHEMERENA LN, NDVI
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Vegetation Indices Derived from Remotely Sensed Data from Satellites
Kiyoshi TsucHIYA*

Incoming solar radiation to the vegetation is absorbed by chlorophyll in red spectrum while it is strongly reflected by
leaf cellular structure in near infrared spectrum. Taking advantage of these characteristics the vegetative cover can be
extracted through effective use of the multi-spectral data obtained from satellites. After the data obtained with MSS
(Multi-Spectral Scanner) onboard satellites of Landsat series became available, many types of Vegetation Index (V1)
have been proposed.

The reflected solar radiance of vegetation observed from a satellite includes those reflected from the background soil,
scattered by atmospheric aerosols. In addition there are effects of viewing directions, solar zenith angles, etc in the
observed radiance values, thus elimination of contributions of these undesirable signals is indispensable to derive true
vegetation information.

The ratio of the radiance values in red and near-infrared is the base of most of vegetation indices since it amplifies the
contrast of vegetated and unvegetated areas. Furthermore various undesirable influences described above can be
reduced to a certain extent by taking ratio. The first indices, RVI(Ratio Vegetation Index) and VIN (Vegetation Index
Number) utilizing this idea were derived in 1972, then another very popular vegetation index called NDVI (Normalized
Difference Vegetation Index) was introduced in 1973. Although NDVI is fairly effective to distinguish vegetated area, it
is not enough to distinguish details of vegetation especially for dry vegetations in an arid area with red background soil.
The major vegetation indices including soil and atmospheric resistant indices including SAVI (Soil Adjusted VI), MSAVI
(Modified SAVI), TSARVI (Transformed Soil Atmospherically Resistant VI, PVI (Perpendicular Distance VI) are
reviewed.

A test of several VI’s for a semi arid land in the central Australia with background red soil under a very dry condition
indicates PD54 (PVI utilizing spectra of of MSS band 5 and 4), NATVS (Normalized Area of Triangle for Vegetation
Spectral Pattern) and SAVI (Soil Adjusted VI) are effective in this area.

Key Words: Vegetation index, RVI, VIN, NDVI, SAV], PD54, TSARVI

* Foundational Juridical Person, Hiroshima Earth Environment Information Center
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EHEADBIIHD L, IO ROBIEL M TA LA 57
Zhiz, S0 ELORBRAKRERRTIZLEIZLST
FIREBOERA TR RBESL, LIREZHm N
Bt s — MZHiE, BREEhEr ol eELLNS.

ZDZENG, BREAKRARIMT 3 &AL KIZE
RNOEDEN KD THRENBYET S LHD2 3.

3) BRIEAKBEORRM

BRIE R KBS DZEALIZ AT ZERIER DR A X 7 IR
L7, Bz BRsBRAKRRE, BEcBRIEE A & o7, BR
BRAIZ & > TR & @R & D SRIESLAE S
S 73841213, BRERADHEERT.

X1 7 ¢, DehydrationfEH Tt & RIEF L RGH M-
BRI S0cm®, FTHRENE L 2K E L
B A K & 100cm®, Leaching d: 0D BZHIN) 2 BB AR it
500cm3 COBRIERA B L. 230, BHREEOK
B SBRIERARIC BT ARER AR LTS,

AERIZ B\ CHRIEMAAR500cm31- & 5 Leaching #
OB, BRIERAKEEMEOBAIIZBIT SRR
£RL7, L L, BUEREL &5 ERIBENABUCHE
SADME LB I EABEETER, ZOLILRHRI,
TIRABERERAARTER TSI L ChRIEETS
LeachingEDHEI &k 38 D& E X 5h 3. Leaching
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T3 Leaching #%2 TRFIZ LIBACRRIERARAERRIL, %
DH%ENS DERRIAEHS HIREFIIHERNT 3. &oT
ZZCRIEARRERICEZhBEENAARE LEL
%%, HIEAIZIRET MO RT, BRIERARE L #
BB L T 30T, Leaching BiBRIBRAKDEREE
DEOOYEAZIRTVRIBFETHILELS.
»T, Leaching {2 (S RRIE DRRERA K % HV TRE
ETHIZLARARTHS.

—75, Dehydration {iF1-C & BRiEMKEE DM B
> TRRIBEA RT3, P HALE Leaching 1
RTIE B E OV, FEITBRERKERE0.2%DERE
HIMATHCT, M7 TEF g PAHE->TNSEH, T
DH#)4, Dehydration fFIZ & - T Leaching & & [FIF2RE
DBRIEEERR T 5012 LB A REAKRIZ Leaching
ED10RD 1 Th3., TD-OHRIBRAKIZE > TEHE
{2 3N & V% <, Dehydration B:#% T B 158
PUZERE T B ERIRP/N &L 53, &5, Dehydra
tion M2 Leaching ¥ & 87 VW BUERIKIERE DELD
HEA R, BEROEPHHEYREAL L,
ERIEH AL S0cm® Tk, BRIBRIKBIE 2K E R 3.5%
LV ¥ = 2BV T HRIEHRET6% &\ I IERIZRAT
BRERMNE S hiz. Dehydration fEH CHEIBREKIZ K
BEEATRET H B HEIE, S0em3DRMERAKIZ 2 THI
o — b FEBBHLERICAVWOGAEDT, ZZI28%
hAEETTERY — b RICHR, Wit Eha-ne
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Hiohs,

NaClO7ERREEL, {EiRERR OB EHE L F LiBgn
FKiR40°CTA100g Izt L 26.65g (ESr K&, 1999) T
b, BAETII20%TH 5. KiB20°Cizisi) 358
5132638 TIE & A LA\, BRI, IRIERAIL
BREONRE CHEEABILIOIENTES, 20
BB TAEREMIEY — Mot T3 L aTER
i3, ERICHBISBRIBEAED S Z EMNAIEL 25, 2
0, KiR40°C, EHBE3S%DOMRIERAKERNTYS,
KD D17.5%5 OEFE LIBND SBRFET 5 Z & Ml
ThH5. ZOBEMEP6, BREEOREDOMAE W
BB A MERT A Z L S ERANE L 4L,
KEROBRLIDHRLETH =D TER LA
M, MIEFAZLBEMRL L T 5881, Bt
DA * VIRFPHEBRRISL EELERTILELS 3.

4) RMERKE L REDOBR

Dehydration 3D A %7K 53 #% T & 5 200cm® L F Dk
IBRAK R OBSERAEREIZ 35\ T, Dehydrationfefl &
Leaching BDBRIEHR D2 AR 8 IZRL 2. ZORITHIE
HEMNIEDETH 3P4, DehydrationEDHFHEDFH
BTHBEILERKRTS. EDEKRDY T 7I12B0T
b, BIEAKRAD L VIZERIBROZENREDMHIZK %
o TBIeHh b, BRIBEMAALMNDEVIRAIEDehy-

FEMEEOMIBEREN P E L £ 5.
5. % B8

RBEXR3ICE LY. BdIRBERCL»BTX
FHEDS, SHBICRORIZEFLDADTHS, B
Begizlb3ax ML, HBICEbL3 80, BREAK
ICHEbHZ LD, ZOMO=HIzkGHEhs, Fhbicid
M OEENH S, HRICEMT 3 FEAEL
TIE, L8R, %R, HRERKE, ESERE R
HHBELTHhFoh T3, BIERKIZOWTIE, i
TR, Hek, Ait, K&, ARTIRE EHEOLEY:, i
R, AR, EDHERR, KOBAENSIFOh, 20
i MORE, #h, NELHE, FHORK, &,
BIBOFIRME, OO —-F— 3 v ERH TS
(FAO/UNESCO, 1973). [6]—[@#5 T Dehydration ¥ &
Leaching B0 Ik 3t 17 5 4  REDERA L £ 3012
ki, KE, PeK, MR, R0, HBAERETH 3.
KOBRRIIKEE ARICHEBEIhE40, 2551289
Fo. RMERIZBEERROXD, RIS BOKER %
BRIBENBEL 35 L LTk TREL 7.

# 3. Leachingid: & Dehydration 3 0 It 2.
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Dehydration g4 & 0 ffiK, SEMEAKERRORRIES ik
THDLT5u53, RIBAKDIERNESICKS. 2
Fud, KEISZS LSRR, Rt TORIBERICIR
BIABBEEAS. 51213, BRIERAKIZE - TH[&
BZ Eh3EEHTKRED LR ALY 3 2 LATHET
» B LIz, Leaching :MD & 5 2 KB A YK bR D 7=
HOTATRERELET, TORTIRI R b OAER
INHETEERE L Bbhb, —%, Leaching #2345 & itd
(K1 RE Ak E#HTREIE I VDIZ L, Dehydration
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M I 2 P ARETINEEHE L SRIBEET 5 LM
5. ULEDOEERIEL /& LT3 Dehydration#:i3,
BRIBRKD L & BORERICRMHOR L M - a0
TREDERIBRL L3 A K-> T3 EELSL
ha,
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Comparative Study on New Desalination Method (Dehydration)
by Evaporative Force and Leaching Method

Yukuo ABE*, Tomoyo NAKATANI**, Kenya KUWAHATA** and Seiji YOKOTA*

Soil salinization is one of the greatest problems interfering the utilization of arid and semi-arid lands. For the
desalinization, leaching method has been generally taken. However, when it was applied in vast acreage of Salts-
affected Soils in arid and semi-arid lands, this conventional method has practical restrictions in respects of cost and use
of salt-contaminated irrigation water. Regarding to these regional characteristics, we propose new desalinization
method, named “dehydration method”.

In the dehydration method, salts can be removed from the soil surface by evaporation force.

“Salts-capturing sheet” will be attached on the soil surface, at first, and then, small amount of irrigation water will be
applied to dissolve salts from salts-affected soils. As water evaporate, salts will be left on the surface sheet.

In this paper, we conducted a comparative study between the leaching and dehydration method in a laboratory scale,
especially paying attentions on the point of water quality and quantity needed for the desalinization.

Results obtained are as follows:

1) The dehydration method could be used for concentrated salts water as the desalinization.
2) The dehydration method was used in small amount of water for the desalinization than leaching one.
3) The dehydration method has an important effect for preventing seepage from drainage.

From these results obtained above, an advantage of the dehydration method was shown comparing with the conven-
tional leaching method and we came to a conclusion that the dehydration method has great possibilities as a new
practical desalinization method in arid and semi-arid lands.

Key Words: Salinization, Leaching, Dehydration, Salts-capturing sheet, Evaporation force
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i EEZAEH LT 7 v O R AR L EERICKIT TR
— 4= 2 oPiEkEBHlE LT —

BARK—* - BHREREE> - Al

1. U BHIC

RETEBANHAR I NS —F, ABNERIK, B
Rip4 & DR BGE b & UUERRIE L o BRI IHE
Elog BT, DEitrmEd siEmis 3. HE
Ao, H&® (L7 7 Y) TR, H~HKE
IEET, BRIHZRIZII45CA B AR 80CEM
A SMETERENBR IS Z Lk b5 (JKIED,
1992). %7, BEBKE (BiH) 1348°C, RIEXR (&
{i#t) (3-28°CTRBOF - AfERE L, FHARIZ
16mm, /MEEEIE 1 %LIT T THEHRL TEn, 4
~8 A, Hiz4~5AMrHEAN (W~WNW) T, itk
B3 28m/s 24X 5 (FAKIZA, 199).

P77 v TEREET S I3BEM, PIBEARAK
ThHY, K75 (§5EB) (Populus alba L) PiBMIZH
HTHB600, HRKBLETHY, ks din
B CIRBRT 2242 22 (Tamarix L) Hk <V
oh, WRERLL TS (JKIED, 1992,1995), b
77 v TRKEPIBMEASIUE, a3y )y, vELE
DEPHRESEFTFTS. BT PRIy ) B ERE
BELBBRERDKBED DIZHE AT SBEMNLL
A3A, TRICIZHE - R HOB BN BHET
Hb.

ZITE, ViR L3 RABUBIREHRHTH L
EBIZ, FRCHEHREE - ATRBSEORE VML LER
BURO L L THLHMAPEGFETE 34 - LENFROE
WHEET, »OXAM AR L BICBMS 54
WHERIZERAE S TT, PiRNKOTEES & 555 EY
ZEHT 2 MHEROELMEORHEZAMNE L. &
b, B OBEERINC 1 3EAMD & OFEEERIHE
BELT — 2 1I3FHEOMBRY, PIHTHDILTH 3.

R I IPTBEMOBRIR I EF T 5 %5

Bero-f BEe

(Alhagi sparsifolia Shap.) , HLLHt CEBUR) (Capparis
spinosa L), TEIIH (535 (Acroptilon repens L) % Fl\
fz. BEEMIINX LR CERTHNS 548, FFEP
IEERE L BN, B E->Tr68 777 3EANRD
=0, ZoaMSh, RFEZEBRzIEhS. BRI
AABMTHHLTHAICEEL, EmiZdEC, s
b THiR» b L h5, HHIIHHOSEEMDT
»5. Zhoit - b icE A E Rt
W TH 3.

Kk, ZhoPEOEHEHEMIIE E50cmU TOE0
MELAETHAN, 1mIZERTEZLAH B, ik
izH 2ix, TAHOREMTHIZREL 10~ 15micFE
T bHBEnbhTHh, ESBOIEORET
BN, ZOEIERTHLEKEBIRL TS, £, it
ESORESFHRL 220, MBI TEFHEOB/AIZ
3L 10AEE CRELED HEEDOETHLS 5.

XT, 1990 7TH1I~2BIZ L7 7 v THIEIL =B
AHkIZ & B MAKRBBHRO—EBHE, TTIIREL -
(BLRIZA, 1992). LA L, HPEfEOH 2 FERETEL
ZTHI~2HOF—2035, 27 AoBEMKICE
RO B LI 20 TIRBGE L TV o7,

ZFIT, FRICTHIHY, 12, I5B¥6 XU 7TH2H
18R TR, HiKmisE, B8, NRDF— 2 #@iFL
THEGETsL L 81z, BRDOIERDF — 22O\ THKEHE
(BRI, 1992) O 7TH1HI18B~T7TH 2 H1580 3
MEOXETF-2I2THA1B188, 7H2H0,6,9,
12, 15, 18MOERDF— 2 #MA THET 3. #Alic
BTV L A FRER A FIE L 7=,

RS TOWAEIR, FIRRMT TSR, WiRICE#E
HEBIh3, RARZEHTICEVHEORRECESR
BHEDEBEST, HFEMUTICEEEIS, &
DEHNZ OV TE SO ENRITERTIL LS
12, 1991 ~9%6 FDREBF — # 1B L T H MBIz DR 33,

* BIRAFHES
* RMOKEE R R BRI AT R R

(19994 5 A 31 H2f} ; 20004 3 A31 H2ER)
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2. [RPRRHE

1) RAIRONSHE
BB R EREY 4 2 ABBE LT 7 v OhERIS
BTl P L B R AT (B - Sl e B BB AT
b7 7 L WEEIRS (Br) (E#42° 517, HOR89° 117,
#$k-80m) D TEF 600m DL EUMIE THIEL 7=,
PiEARILRER (N-S) S5 BEEHEI D IZ10° R - = A1
(NNE-SSW) IZBEXhTEh, HiHE120m T, B
1 kmBlEicbh o> CRBEXh T3, BiRKRMGD 2
VY A2 BEERRHT B WERD S DOAEEL,
WL EIZH B E 24 TITHBL G A RTEN
»%. PiRMOBHAEIL ERGEEA50%, hiHiBs 80~
9%, TREHMI100%T, WFTFHITHE%THh, Y
Bgid46mThH 3. HAHED B RIBIZIZTLY L5mDO
DHERA B D, BT T25m, EVLHFTOSmTHS. ¥
VA2, HMEBHPEH3Im (2~4m) T, itk
DLW E 22 REBTH Y, HBERIAEL,
BRI R 0em O MO b 3Kt - BELED
Bl (Y& y) La-Thh, ZOMIiEis
DOREER, ERK, HELDTHELITED, EHMN
ISIREEE TS 5. b B RBIEO EEAE (W~WNW)
MY 3P EMO B _EFI1200 ~ 300m{$3EiciE, b
MR (Haloxylon ammodendron Bge.) DFEAMNEZ
TWARATH D, BATRS70mIZIZE SN ISmDOR S
5, &8 (Populus euphratica Olivier) , Y& (Elacagnus
angustifolia L.) OFiBMMES 5, 7270, BAlicizzh
5 DEABRMOBEIIERENEN T 5720, ERNEN
IRt ACHELL NS hS.

2) KERBAFHE

[EEHRO S HOFM - BUBIIAGURMET (B AR
ITHAEM7 2EYZ L —6061), Kl - BEIZT1V4
LERERE (F/ —tBHN-K) &7 X~ VBREE
(chiR R4 BUE-401) , MERWRE (hFB) - I
Ny F 4 R (HRMAEH4LBITR-0510) TZ
h2hfiiE L . REUI E13m, KiBTa, HNEE
RH 3 1.0mDFEE CHIE L, &R Ts, TR 03
mA»SIEBMTNE L 72, Ak, BUaZBIRBOE &
6.1m THIE L, BIEKRTHE | 2 V- FYRART
»h5.

7=, BRI X 3HBRIZR LR ATHTRE
L Th3:0, Bl ATHAELIEEELIZNLT
L BB ERONBIITHTH .

Z ZCFig. 1o & 512, BiRKORE Lf-20 (&
#tR), -15, -10, -7, -5, -2, -1, -OH (ES{%¥ESE), 12m
fROB BRI, BTFMO0,1,2,5,7, 10, 15, 20, 25,
30H CHMERIE T - 4. F2-3EETIE-20, -5, -2H, b5
Bk, 2,5, 10, 20, 30H THIE L, @306
FUDFIH I M T 2 BE U -2 4 HfE sy Les
BRIEL Z=fEi& R LA £/, BiBRMKOETE700m D
ERARBHEE CHEL - LD 104 SBERD 7 —
FHRHW, ik, BISFEEH & 3BIRMOB E (H=
4.6m) OPFHTHLLEETHY, BLIE—, ATH
F+THT.

3. BAIRRLER

1) 781 ~280HES%L

EHARBHER (FOKIEH, 1992) #Fig. 2 123+,
B# (6m, Im&) 37A1HI9BLVHLALY,
NW~WSWORAEME (6 miE) 2 14m/s BT8R
T, B TREBEL T 3, HERTEE (0.5cm¥E) 3
25~75°CTH0CHBIEBEN D 3. f/MBXHERE (1 m
) 38MD 8% T, BAMIZEHNI0%THS. Kl
(1 mi&) 1324~43°CTH b, SBRENKE W, 2H
e 52 owETHROERL -7 2 - VA (BXk
EA, 1992) HKE, —F4, BEICIZBRT, Lbh—FF
ERLUABBOXBFELTRL TV S,

D& EEMIOm/slED T x — v BOWERIZE
F7T~8AICII1/3REHD, LT 7V DORBRERER
fFrTws (Jokig», 1994). &H, 7—VEREK
LR R X BRI AFO & S icmlstRicfek s &
126 TRANREL, FCILEAKENRY L LAFHEHH, S
IEBRMEVLAHEBL TR BL AW T 2184, yH»
SEFIA T THRBAL LT WEELS 5.

2) BEEMY S DERMFISHEL

K7 —4 (Figs.3-6) D5, XD(1)~(3), (12)
MFHEEEOTHY, @)~(11) (RAEA, 1992) 133
BLOLBEETS HBDOF—8Th5.

(1) 7THLE9K (Fig.3-A)

s (R L92m, -20H) 12503 3 FEHREILE, F
HRRUIE34m/s TH D, HNEEUr (HH R0 mH
IZHT 5 B8HAORMIL) IPIRKEBOIHTE %L
BEMEL, ZO%R0HTEMBL TV, HMEHEE
(ta3%iB) TsiIPHBMKERT-0H ¢61°C, SHT65CLE
<, BHEVHBHAEROHD28°CLDMIZRAITCO
BN S 5. HHEME RH i3 RHER RO & DB
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Fig. 1. (A) Horizontal distribution of observation points and wind directions at observation times.
(B) Vertical cross-section of observation field and observation points.
Numerals of -20H to 30H and 20H to -30H explain windward to leeward and leeward to windward

with wind direction arrow, respectively.

BHORIH%THLEL, EHAUIHLT-5HTL5%, H
HNT3%, 2HTE 2%m<, IMEMR1EHORSB. L
2L, PRMNER TIXEREBTs, KBTartEWI &h
SEMELITICHARL T3, F-KBIRPIRKI% T
1 ~25CHEV. &k, 9EORRITERRO @R
(W~WNW) &i3#8Th0 (Fig. 1), 1580OBHRINRZ
TEDRAEARESEL T B,

(2) 7A1HI128% (Fig.3-B)

AINZENE, JEHERMUI30m/sTH D, HNBRRD
ST IR L ERIL T B, RiEsBRMKICHLTY
B D EMABDITE - T8, ZRMEEHSETH®
T3, ERIIPHBEMNBRTO10H T77°CE T
L, OHT40CTHB I Lhb, REREIZIBLEL
37T CLIERICAEV, BEIRIRAHAIIHNLTHAT
48%4®E<, 2HT28%M<, I0OHBETITIES
TWaH, HREHL’H 5REBHONS. % Bkilbo
EB BRI TREBEN ERL T3 2»b5 5
T, B BERRBRORR - BANOMRE
ARLTV3, SREETEKMNE BT CE< . 2HTi$2.8

CEVAY, B LR, J0H{GE T L TW 3,

(3) 7H1BI158 (Fig.3-C)

REIENE, JEHERMEIE3.0m/s TH Y, HEREBUIIRG
BHANEEH%OH TI0%Ri#% TH 54, 50%LL TOHRA
WHIZAH 45 ~75° EREPEDEDE LS8,
9~ 12BN T, 61T LTS, HIFBROE
LRI RAE TEVLRT I, 12BEBRL T35
A, IEA2H, SHT75°C, IREMHNTI6C LB
RRNEL B HTVS, BEIIHAL ZOHE%0HTH
<., BWIZOHTIZHEA L D56% B, FL LR
IS & IR v, KIRIZAAN T L5 CRIEE VR
SHIELAERBTH 5.

(4) 7H1HI188 (Fig.4-A)

BEIINW, HiRMUI45m/s TH D, BfllF— 21k
7 x— Y BAHIKE D EDORR ERT. AR
B %O IHT5 %IEIZIET L%, 20HCEBL
T3, g, [BEHBEMNE%RTY LEL, BFi
MZHLEL, WA X 3RS BDRHBETED S
h3.
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Fig.2. Diurnal variations of (A) wind speeds (U6, U1) at 6 m and 1 m heights, (B) soil surface temperature
at 0.5 cm depth, (C) relative humidity at 1 m height, and (D) air temperature at 1 m height; all values
obtained at the Turpan Desert Research Station from July 1 to 2, 1990.
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Fig. 3. Horizontal variations of climatic elements in and around the tamarisk windbreak at Turpan, China at
(A) 9:00, (B) 12:00 and (C) 15:00 July 1, 1990.
Ur: Wind speed (m/s) at 1 m height, Ts: Soil surface temperature (°C) at 0.0 cm, RH: Relative humidity (%)
at 1 m height, Ta: Air temperature (°C) at 1 m height, and T1: Plant leaf surface temperature (°C).
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Effects on Microclimate and Plant Leaf Surface Temperature by a Single Row
of a Windbreak on the Arid Land of Turpan in China

— An Example of a Tamarisk Windbreak —
Taichi MAKI*, Daijiro ITo*, Atsusi NISHIKAWA* and Mingyuan Du*

Microclimatic improvement and the effect on plant leaf surface temperature caused by a tamarisk windbreak were
evaluated on the arid land of Turpan in Northwest China. The results obatined were as follows:

(1) In the daytime in summer, plant temperature tends to rise due to overheating of air and soil temperatures at the
regions close to the windbreak on the windward and leeward sides though the negative effects are mainly compensated
for by the positive effects of windbreaks, such as decrease of wind speed, shade, and transpiration from windbreak trees.
In the nighttime in summer, the decrease in air temperature via radiation cooling effectively decreases plant tempera-
ture and accelerates photosynthesis and decreases respiration.

(2) The tamarisk windbreak is made of plant structures with fine leaves and slim stems, and has an overall high plant
density. Due to a rectification of air flow, the degree of microclimatic improvement is high. The windbreak filtrates the
sands and offers significant protection from wind erosion. Consequently, the smallest relative wind speed of about 5 % is
found at 1 to 2 H (numeral nH is multiple distance of windbreak height H and negative sign shows windward side). The
area of decreasing wind speed created by the windbreak is mainly -5 H to 20 H.

(3) Leaf surface temperatures are 3 to 11 °Clower than air temperatures under the condition of high temperature, and
the differences of both temperatures are larger during the daytime and smaller at night. Soil surface temperature is
significantly higher than leaf surface temperature during the daytime, but is occasionally lower at night. The variations
of leaf surface temperatures on the effect of windbreak are similar to those of air temperature and soil surface tempera-
tures, however, their changing patterns of leaf surface temperatures generally correspond to the average of these latter
temperatures.

(4) The microclimate is alleviated by the cooling effects of humidification and latent heat consumption based on
transpiration from plants. The magnitude of variation of leaf surface temperature is smaller than that of air temperature.
This finding suggests that these factors are represented by the same function of microclimatic alleviation.

Key Words: Arid land, Leaf temperature, Microclimatic alleviation, Tamarisk windbreak, Wind speed
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** Division of Agrometeorology, National Institute of Agro-Environmental Sciences. 3-1-1, Kannondai, Tsukuba, Ibaraki 305-8604,
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3Gs Requested for Arid Land Development to the Researchers
in Developed Countries

— A Brief Impression of the Sixth International Conference on the Development of Dry Lands —

Kunio HAMAMURA*

After attending the Sixth International Conference on the Development of Dry Lands in Cairo, Aug. 22-27, 1999, I felt
that 3Gs are requested to researchers in developed countries. Those are Geographic Information System, Genetic

Manipulation and Gathering Water.

Overgrazing and reduction in underground water table are becoming more serious. Any successful examples in
controlling those problems through either by public enforcement or by the self-control by the farmer’s organizations

were not presented.

Most advanced technologies of computer science and molecular biology are now flowing into arid land studies. Yet,

no promising varieties were bred by biotechnology.

Key Words: Control measures, Dry lands, Genetic manipulation, Geographic information system, Water gathering

* Arid Land Research Center, Tottori University. 1390 Hamasaka, Tottori 680-0001, Japan.
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in Xinjiang in the last 20 years, and about 20% of

cooperative research projects is in hydrology.

NA50, FAV - —A TN BT AT —F R
T AL AR D [
AEHF R (ELHERSE
F P ZinbTEH 22km O EEHIIE RO BRR U T
Ve AT EANURILERE DN T — b D R
AILERRLE. $, B0 EFEOBERICEIFOR
oz RL, ZOhF—bROTAL v AT DREIC
DWTRLERLFEOFEICE> THALEZA, B
Hi [k R DK 24D THRNAT T A DEEK THAL,
=TT APBDKRTHRWI L IFELTE.

6. [HE OBk xH )

it LR AE (R R SR i R 95 2 5 —)

R ICINFEEORKBEIEBEL THAHOL I Hikk
MRHLERR-TWA, KIBFEORE A KIER THAIIIZ
UG TWAR, EORILIED FE K XHTFE (1999) DF
HOWLAFEOFEIERLEOEFT A RICLLIETSH
AR ASTUNS, 19994E (T Hidy, S lc i Tims ¢
Wi, —77, AL F 23— R LS R R ISR
FNTWe. 2D, TEHINFOF S (IENR DAL,
BlEAT 0, RETENLEARELTOWRETO



OASIS 10 (2) 2000 x

SR THRRMIEDAE LTz, ZOKMIEDFEZ1999FE DT
MUZ X DA ThDHEL, E=VETO B LR
DHEFEE R~

7. [T TEMEICHKTHAT AR OWT

EAT— Y, BRI, BT Y, B AR

[ VR R A I, MRS

ST T IFE TR T AR ERIRE LA T A
s, LU, ZOREFR LT VEn~0 A0
ARSI LT K OIS, AR OEALEE R %
ELTWA, AT AMEOBMORRA L5,
REEC LA AR R ORERER DR S LK EE TR 68.9 %
Th, ZHACKH LY AN EARKEETHE 244 %L1k
BRI TSR o 7z, ARBFFE TrEo D F2 ks L
H DRI Z 5 X THERE K D Zh B A 2 KR Iz DT
itz

8. T A AR AR AT AOBIRERFE )

WE B, (L 0TS, SRR G R EE)

KRR FLEERI A Lo A kb o &, (/e
F ik THhAHKRBRIFEE IR ENIC ML O Th
5. LU ML, (bR e IR AR A Lz ik (b
BT AR MRS, o EmiiZ A< mo0
RSl £EZT/NEBIC T, Z<OIREE IR
BNZfATZDIT, KEGFAMENHOZ TR ARERE
AWV AT MooV THEEG N ER RS2 TR o0,
ZOFER, ZEHAEOEKIENE, KBEY —F—2
FADERIEREDH 7 fELinbTamUi.

9 . [V—F—AF OIS ARNT L BT O Uk ik~

D)

SRS, (L0 EYE, BUE B, TGS R (B )

HRAERY —F — AT/ (RIS SR, solar still )@
B S AR AT S e AR T I B R A VTR I,
SRS OBRELARF, SR KRS O SR BB
TR DK~ 2 AR B O 2B i ot Fie, £
DFERNEY —F—AF VOB EO A HEME 2V T
AL, K RICE X AR EE U TR, RAEKTE,
BRSO L THAZ AR LT, SbIT, et
2D W T RS SR PMEV T, ARRKIEOEL, K
A7 BT BRIV O MR T DB H AT
xRz,

10 . T3 HAEAERR ( CJ-1 ) R ORI &7 A MR U
(CJ-2) BRI S At )

KERAMN Y, &I0EF 2, A%iFH Y o £0 [ V|

WE, PWEREE, O R T A (e H B R S AT ]

ANBRIRO T 0/ IV OWTHE, E R TRSE A3tk
HENTWAD, KAfP=ro/ Lo 60 %% HhAHLE
DI TWATME 7 1/ A DW T ORFSE L R A 2
R HEATHE LT, Eeikim 217720 83 AR
DEES ANDEBER S EELESNTWA, hEY -+
HEHEGEUEL ( CI-1 ) 5 KO E & A ME R ( CJ-2 ) A4
AL, AEELO Sr, Nd BINZARLRE, i BT Hko
TE T, SEADARRE O R TE A A, hE SO B Lok
PR L e L.

11 . TRzt 3o B B R A8 (i A TR RS ik SR R L Rl
L OFH BB |

ZRIEA Y, MEMICEE 2, Hedrh Y

K, PR ]

AW TIE, e HE2 Ao CRARRICETS
AR fir LRI R L O BRA T ~Tz. BT, RIEfRR D
BAGICHEI R kx> 23— 23 LT, BleoimiEic
17 7R RIARRB AR L DU CHRET U o, MWD, LRV 134 i
i 5m/s, Tm/s TIRED L7725, B R R EGE 12m/s (2
HETRWD Uledofz, Sl B RICB W TERED
IR TSN LTI T 5B A D a3 —al ®T
Trofe il g, MR & ORI LR bR Uiz 3,
2.1 % OEEOF EORRIITRE Rbhish o7z,

[ VHCET

12. TAFOZ I LSRRIV TY
TURK—, GHIR(CHEE, Hlisedds, Frbsi T, hi
B30 (BB KR FHR)

BRI AR S R c o T R Lizh O T, il
{EASEATL, Bk, KR, HuR, Rl oRERl Iz
WTIRIFEAE F — #0320, 22T, AT, B
15cm @ 1 X 1lm OAFTIFHEEHEEERLT, 0%
BB ETol. TOFE, 1 A ORERR RO LEED
RESIRDEAG S — 4% 7 7 B ECHEPLZELE R
LTWaIERHEMnITeoTe. e, 2 H ORBREENS
(AR |2 IR 16 R 0D A0 D N . OB (B 4 oD ik 20
Apgbhbhic.

13 . THU AT REL (3R =0 AR & fERidE & Liz 2o,

BN 5

TH #

B, Ao X —ZFH 53R THY, €D
RO OB ES. FITIOREICRSEE
BRLVHILDHEZ -, NERIRBERZIESSEHNAIE



[Tk RRAEFECLSIARDUY THE, RILOR EH
AT ~OIE ORI, AT T APVE B TlhDHZEFD
EARPLR THS. AR TRAR/NEREEZESSET
vy, 2O LR BRI RS 2D ThrELTE.

14 . (EHEHI L7 7o D2~ ) A7 BB AR S

RIC R IET )

EAK— Y, f B ?
IR BT B e BT S S A B

RECIEIPEA BRSNS —, ABIZNERL, &
{4 te ¥ ORI E 3 LU ERRIE L o R 20 R R
b EERESN T, b5 HmAnhs. 22
T, BBEMRICLAME S B AR T 5L L0,
LW A5 i (IR DS LW S SRS ) L CH R A3 42
TFCEHAER - AEMFEOEERBECHY, ok
SRk R L B Bl AR IR R E R e
TC, BRI L AER O E LA L.

[ VBB A, P

165 . T3 UG % 0 2 e 2 2R 3 fR A il 200 4 )

fe B Y, BURR— P [ VIR SEBRBERRTT SO A

EEE, YEERFRT]

Bh BRIV E, HEEATI< DL b TR
ERWRL LTS, INHIZOWTRGEEEEM], [
TRIAFTV, BURZ TRy Mo ka7t i b
OB AR AT, A TR R O VIS
Jo T, R EROMEIZIRIC OV TRELEZ. £08
B R R R 2 AR E Y, AR T M 2 5,
REIRED FRDREPERBOMEN RV DHIEET
Liz. LLIAE o3& ik, BhRUE R o B, 8L, 5L
~OEEOREZRTHY, HEFREEOMEI R A KE
WIZEAsbhot.

16 . M L@ ER 5 8 L CiER Sz 3RS {LiE ¥y
e eV, EEEHEA Y, Wi Y
e N
HEAR IR S TR RSO TS

AT &S, A Ll A oo BRI b Y A e Tk e<,

R {0 Hh Bl A o0 ER B S TR, 1

S, WA S M iRy AT REZE FEHiEL ( PEP ) T#RENT

TN, B, ReAEHIC W T PEP 2R AZEIEIE

BICHBETHo/z. £2C, KRBT —FEHICLY

Thornthwaite #0735 PEP %3k, Penman 0o Hil

Mhibhzac iz k), Penman FITHFL TH R

fafA Rz, ol MRS AT S o 2 kT

DREHET 1 REEE R, B E Lz,

[ VB EEBF,

OASIS 10 (2) 2000 xi

ZUT, ZORERD ORI DM Lo TEAEICHEN A
BHHNHIEERLE.

17 . TR - H=mi it = ds i Dk A D AL B & FE R
FRMGEHE Y, Haet |1 Y, EPtER Y, AR. Williams”,
M.L. Jones”, John Law" [ VfifHLERS, CMAE
YCurtin University, "M.R.S. pty Ltd ]

T 7RV BE A - 4o HE 1R H s W VTR DR e IR
1B H PR DR AT o TD. ARBFFE LI
WAy RIS, EA—AR YT M — T —
FAHIE Iz BT, HER BB K OB AL SR
f- 3287 F M VT BOD, COD, NHa-N OZH ki
SNWTHREILIELO THD. TOFEE, COD, NHe-N (X
s &N kEDchadbh S, COD BRERIT 70 %
T NH4-N ORI ENBALINI o7z, &b,
AR AT AR TS, FA O 24D REn
3, SAMEIER FTHE/ R AR DR D AR N E DB BT

s

18 . [F o RO R AT T 7 - FeA T RO

FWAND)

iRl (GiROREE)

[ E=7 M ORATS T LIS E BRI
TWz R T, YOl mEEa, 7oMIEDL
IR AETE > TWeh, fEmhbh TV, £2T,
AW TIRAT T 7 - b ANTERBE R WA S, X
RSV HFECORIBE-E->THE L. TORE, =
N I B A ROER S, 1) &
A R I A Bk A 1 B R B OBR 3 EY, YT M3AF
TELThednodz, 2 ) A sRER RS I3 R ~ P 7
FUORAEBBEEL TN, TS TE5
FCELRWIEEHL L.

19 . TP [ER S Keerqin # BB FHC IS 1 D
IRPLLH HITR)

NsAHik Y, MmEE 0, B e Y, B IRR Y, B

A Y, W E-E)T P (MR E NS - SRR

EWFgES, “BRfiksE, Vo ERER RIS R A e

%)

RENEE S AT i, R 300 ~ 350mm
PerptmiRar R EICB L, B AL Lo E TR
il SR A I Cih D, & O HUW 2 56t 52 (o RE 215 o
—EELT, 1993 {ENLET IVHEDOHTHER{T o7z,
HAMICE, ButTRMAEHALY, MR FEED L
vEnay, KEEFEEELZY, Bz EEA TR S0



OASIS 10 (2) 2000 xii

HWEAT o7z, MG, BFEOHOLLOE LR ENFE
D Lipninl, R - HEOHVHIZOWTEEDT
AV

20 . MB{RE VRO AR — R E T =L
- PR DA H— )
R EFHET (el K EE)
PEPAETATH, G REOMEAMBICLSERE
{EAitE 2, AR L2 R AR E T

. TNBIZE- T, [REERIIEHUAETR I KSR E 20,

BRETMEEBIERIL TWA, ZOBIR T T L ED
HEREEFF(Z DU T, 1997 4EE/=/LFEHE, 1999 45
TP EE X RELET 4 — VR — I EA T o1, #
DiE R, HEICL>TORGITHRE, ¥—7, I EL Sy
7B\ D AR ThAH7rE, 58 WA i Ll
L TWAZEsbhhotz,

21 . [~ HBS I B AR D —#% 23— NGO

LA EA L H O H—)

F (GRS

WL LIEBC s W T, ik Eo MbikdEkic
MEChD. FrCEROETER LK CHhAH
BTIE, T34 50) LMEENAM ) O O R4
B L7z At e B0, S fARTE T L s U TRk s
MTHETRMZE T B0, (ERSBMOTEB O
RZOMMOBEH G TEEY A R T A2 L054 % k8o
STLH. £ T, AETIXTEORICEEZHT, h~
AL O B i COMTEORF I oW TREIL T
AR

22 . [ CORONA i BIAbA T b7 7 iz s i)

HAL— AL )

FESRE D BEE— Y EN=kT Y [ VERLT

KA, P75 B URSTHERS dr 2R JERT, VA R F R

-]

rLZ iz BT A0 L — XD R EAZBRLNICTS
7=t CORONA St TR HIMRO AL, BEoA T
AR AL —ZDSSARIZOVWT LANDSAT  TM <°H il
AT e 2 THR L7, MBRSY T & L — 25510 O R 6%
Wk, VT 72 4 M LR (XA O SRR 0T )1 R 12 i
7L, B.<ThH 15 MR LA Clho7= FTAEREAS G LS L8
RMES LTz,

23 | T8 7 —Z (LA O A= 23 A 4~ AR
Al B Y EdE—ER Y IS Y, A E§EEE 2

MERAERL P [ "FHER%E, YEIFITE, YERSDAC ]

Wz R D EEET A Wil A 2 5 7= W0 | S I AR B S - TE e 1o
R LA uiEiebiens. —i%ic k<ERESh A ER i
A4540( NDVI ) 1385 BE /Sl Gk =886 o i
WEZFRT OB ENREELSTL, ZORAE
filisE LTt d 4847 L=tV X A ( OPVI ) MSp RS-, *
ZC, AT R T —2hb A M A= 2 e e+ HiR R
T, B KRR T — 2 b35S i A fe i L
ERRTESE, A=A, LA S0P,
fiAEDYEEA R L. ZOBE, FA (34X,
LAT FEiqu AR A Re iy, filidE g il Rz 008 A b
Hiroiz.

24 . THEFRF 2 H ORI 331 Atk %
D E RO BR )
AEHEA Y, BIL—EE Y, 3 L 2 & vtk ? [V
BT HATARZERT, 2 MRS N 2D B e T ]
HREM S B SRR AF G, 25T
TALFE D SRR AL 8, FER LA SN,
JEE N RDRY UL A RA e M & s o TWA, 22T,
X ED—2>TLHAHRT T O s IC B IE
AR AR O S AR IS 36 W TR AT R I 24T - 7=
FOFER, MR, ML < 34E< 9F < 204ETHY,
10 FiidlIEE =N BB o723, 10 ELL T E
20 FEETIRERENR 2GR, REENH, A2k 0 &,
A BERRDNINL, LD R R EE A RS LA () L
TWAHIERHLMT Tz,

25 . iR £ B 4R, Wi oA e
R B 8 S A A 2

B A=Y —FRIT Y HEED Y [ VAR

B, PRAKFETEE, ¥BAKEEDETR S

]

PPRITAE YR EE S 4.7 “C~ 15.6 C, EFAKREN
250mm ~ 800mm DFEHMN TARETHILNTE, iz
HIFR S {BIR EEAS — 50 °C, firdiREEDS 60 ClTifitzHz s
DTEHEELEISTE DD ELTOWAI THS. £z, &
fl L~ IS KE WV, ZoWiEk LTRSS
i Ao 1, 7z il BLARFE S 20 fo drats 2 S A
FRETLTz. EOFER, Mgkt oL RCMED D/ AF
VA, EEHRE OB LT

26 . [FRARE G R (C LA IR OB ik
1=y
i 2RY—4, RREIAE, B0 RE, Tl 2, U0



I (T TR EE)

Wi ko —F CHAMIFHEMRBE A AR T B2 1C,
FE AN <G TN DR B OV i F VT 3
BMEZITH TS, £IC, REABMEH O FREEL
A T, AR SRR R OERER IR AT L, MU
o T e @ S LT w1 L | ke i A A B
IZoWTHRZ{Tor. B T L 5 25 15
wIEDETIcLD, SR dESYE, Fo73Vicko
THEAERSE AR h T,

27 . [HFEFIRIC I BB LN E 20 1 —HHEk
ICRIEF R o b TARN—]

HEHE Y, I E P, 3 =R ) E FAR Y [V

RIS, P ER A RS R SRR ]

ch [E - RO IPEHN BT, A FEIAT R L
P - A FRERRE VT, IRET &L LA
LT, Ay R RBE T o, MO =451,
ZRAR, LSRR EE, pH OZE{BIC W THEREL,
M ERE D ZE (LA SR R OB 3 i o0 LIRS BAC B 2
BEBIIOWTHN L, ZORBE, IBRET 2L TEN
RS LILBRERASHY R L ClS 2k b L, 287
Wi maiE, pH 2L BIETTHILiRmEh, i
B A DD RO RICH A ThH I LA H LR

o fa

28 . [EF I LA OB R 20 2 —HEfE

ICRET R (Fr— - T AR —]

HEsHE Y, e f Y, wNINE Y, Soin 2, E

FEE 2 [ VEipmErges, Yo ER R - A G T

ezl

o1 [E] - {2 LS R MR T, A R
RERFFREFAWT, £0 1 LR ERET — IV F
T{Tolz. TORE, =1Hofh, ZHE, pH, HHEsm
B 7R o R b R AR A G, de,
I RE O 77 APO TR E RS LN DY,
AL B RO Y B E O MR O A T I A
HAThaZLitmahic.

29 . [REFIRAIC LS E Aot R 20 3 —@7 v
AVELRICHE A LR BELSDT =T fillil—)
JIE fi Y, E jEs Y, k@Eigsk ¥ [ VRS, ?
PEEHER A S R ZERT, VHUR SRS
FETHRENERZBEELTEHENTEY, 20
foth, THVEO@ WP TIEE 0SS/ NH;
BRZPICHEBLBEWZEAEREShTWS, £2C, ¥

OASIS 10 (2) 2000 xiii

bl A BE, A - RE R A VG, NH ffiohit
Lip#mEBo LEhIc k530 E RO ETHhEL,
NH: @ K& ~O AR ANl 2 Rz oW Tt Lz, £
DR, BEREPIRESEHETEROT - E=T LK
ML, BBV B SIC S, R4 (T
Ut Fiz, BoE s TR S N iER25
{707 e i L7 Dl By

30 . TDehydrationikiCLAMERHE O RAIEREICH

+HBFE)

e 3 (il ZEEAEAE, PR s (B REE)

LR OB ITIE Leaching VA THRTE
o, Lol (S E CHLHEBMZ ROMAKEZLELT D
W, KOZ LWHERIZ B W TIRIER IS LW F R THS.
oG, W PRI oD 3 ) 2R B 7 B KRR 0D 1 (0 5 1
L7=BiiiE: Dehydration iEiZ-2UWTERER AR OERAKE
[CHOWTHRM L. —ESETIcBWT, fEkEER G
Wk i b s THOMES, HtiEiiRkiind
ek B ¥ B UMK AR e Tz,

31. T HEOE AR RN ORKEAICE X DR
)

PR ¥, ZEEMERE Y, ANIAER P [ VB RE, Y

(k) 71 32]

IR C O 4 — & — a7 MR A O R o
L, Bl s R O LB IGER 2 ER 52T,
R K LM K O 7 A AL BRI S AR R PR AR I DV TR
U7z, SRV R OF KD T LIz RE DR (R IER
O ARFEAIZHOWTHAEL, OB KEEAIZONT
i, EHOKEFMICETEEKRERBETFHIECE
o THERBRHER DK TR AR NS B LT LD b7,

32 . RSBy IR R R i (T LA B BT A R L At 4
DA DU T— bR AL~ FH O "l i tE— )

=k fE fE{Ad 3%, Wanna Mangkita , Al 95 (5

oK)

Wb &R L LR TR - R E A FTREL T
HEHD 1 olz, BEEAN AGERE AR Sl O
MRz bhs, £ Licliiih% 15557 k& U CERE R
HIRERBICERL, AR VW THRMETRo7. &
DGR, HEREE T CLERMREE R AL RS,

33 . [HiRATE TR A7T 7 oltitEREO Iz
T
IR EDEE, REASIERR, MR (RRFRE)



OASIS 10 (2) 2000 xiv

AW CIIR RN B AT 57 7 I A LAICH
RZEATV, EHOFEREOE(LA M T50dtc, L1
KRRz EL iR - TEL T AT RAREL, Al
Foi il 7o, ERFERSLT ST B RICRS, -
HEak sy LI SR RFHE L, M7k [BRT &bk 45 % BE s —
HhlEx bR, Fz, KOBEICIIRBOIEENE
BEThHZEMEHES .

34 . HERNTZCBTDT e T ORAR 2N R
EDZE{kicovT)

REAIER, FABREEE, AR E B (W A 5)

AR TlE, S22z T, KR B ORIENS AT
RUEIKIT L2 TRARL AP R S/ IR B A 925k i (o
BHL, BEOKRET v EREGEEDE (L2 HRIE
Liz. £OfEE, EARICEA AR EORIN: RS-,
SHICEHERH T IcB W THEKIC k> TR & RGEEE D 1Y
MR, ZOLEOREDKRRET v Lid— 92
Mps ~— 1.7Mps TdhHIENTSIT.

35 . (WA —AZVT LA /ZHIRICE I Az—HY T
T RO A E— AR EBENT T e—F
NHH—]|

AIREEE, PCiBRF, (W THME, ARELE, HATE

B (I A 52

2—AVMB LT A T HERRIC, HaRk - 75,
a4 VEERIG, BEORFET v, By

DAENE - AP RS ZEMAICHRIL, Mg

REDOPFRATR Lz, TOFERE, MENEEER Sk

MBFERII2—HUMNT 349ha , THT THTH

9.5t/ha ThAHZ LR ERHBN IR -Tz.

36 . [FEA—ARFIT OLA /ZHIRIZ BB ik i o
BT —T BT Ea— Rl —]

DA EAE, MAEY, IR (W k)

MR LA 1T 700 1 C, BHfDRIRIL IR CThHHH —
H ML AR MR &0 > T ARHI R 720 A F T
biEoTLD, £ CT AV T (RFERIICAR) La—N)
(ZU—ZinWipE DR EHNCAETR) O£ 2 Bifiicon
TAE [ il U o A B ik A e AT E §H 2L T, 7%
k> ThAFI R o Rt oiniR 2 47z,

37 . [WEA—ANIVT VLA /ZICBTH2—ANET AT
DFA A
REAIERH, faREEEE, AR HOGE (R RE)
SRS L 2 R sh &R AT T, B icBRTET S

O AR RIER IR T A 0BRSS, 2T, £H
BRI THAET hL T Ea—H)DOKERIEEIC OV T
FeAC— 2R E TR T 7=,

EOFER, 2—HYTHARAR AICIZ LA KA Rk id e
DIE FIEiXo XD ERERB CEAR D o2, TAT Tk
THREVZENBH LM -7z,

ORRAA—HEKO
1. BEBUEM-ERIC BT Aoz cRIFT SR oW
B ED 1 —EFEKICEDHE—)
QN T = s o - R i =
pEfgEes, 2h ER R A S H B2 AT ]
HPEEO W BT, R oSUEAE R O Y
BEBICCWHEEA S . F2C, SR L TER
AR AN T AL CEEZBRE T B EBRALN TN,
ARG TIE, HIROBEZREFERT A0, BiEr
DELR O AR N FEER AL ] LT — L N B G .
AR/ EBRAER CLE 90 %L ERRETLZEN
AHERR I EAVTREN T, £, T— R EBRNLIT
EOEREDE 56 Y%L ISR EHT LML T,

2 . THUFSER BSOS T RIFT RO K
B T02—EF LR ICLHETEMN—)
JIE  fE Y, B e AE Y, S ENE 0, £ 2 [ Vi
B sEE, Y ER R AR S ER BT
AL — B F A~ L8, Hhad ks
MR THELLICET LA CH USRS HER T
B, ARG HHDRERNC RIE TR OREIZ oW T
RUSERRAEE L7 — VB TRSIL. T ORER, &3
IR A C R R IR R 508, JERR AR IR
RpHZ Nz, Ei, 74— NV FERTIHALRE
WNZ k- THEE R A E IR 5 TR I E LiAB b
HEMRES R

3 . [T T ¢ 36Fn E e SRk o Lo Pl - (b Rk )
HE G, HeBIcHEY, WA E ®, Tabarek, M. 1Y,
wath 1E Y [ VU R e, THURREERE, Y
ST T E M
U T E O E A A O R A B SN TS

Zik, FEOER RO EEEZRGICT 5728, [F

[E i Hite 52 (BB EE L7z Lo TIERERD 7R

L L E OB AT o/, TOREE, ZoHugo

L, AR S ET, DRFBELROILhb—

O HEE R L L7 B L DA TR W R T

AT ENIRENTE.



4 . [FT i Tk 5 i B4 0% A (L
[ DR FT—RE K ORIz oV T—)

EAAT Y, AL Y, BG4 Y [ VHRUMEE R

-[5E, PHRUMEERAE]

WM CHRENIE Ty TS BT A R R
BALLEICOWTRELIZEL O THS. ARETIE, &<
(B3 O AL Ll A% O L O FAPEICON T,
THIm AR R K S S D BN T AERIZLY
it Uiz, TofEE, fpofE AL ZE o Lz &
(I A NS LAY, FEER DA hEIF OEN D,
R ThHEWSZEN b oTe.

5 . (47 o 7 b LiEic s 5 i B O3 AL
OB —EEB KRS T CORKELEORI)
=

ANBTRFT Y, EEHE P, WiE 15 P [ VHUERE- B,

IR R
Ak DA L RIS, 7ty TEEICI T AR R

DEASLFITHOW TR L. &I, FROFEALLEE

BRI L O BURZ B BT D720, AR E T LK

MHEERKEET CHRAKTHZLICIVEREToT.

TORERE, (R OERUR A, B T

ATEDOTIHARLE T LIS, Fricdiic: A+ L0

(FARMEOmALRFERITEhi, Linl, BEROE AN

OV BEOEFNRICERIFTEREHEVED LN

photz,

6 . [T TodtfEICBITST /a7 4L AR —DTjiE
iz on Ty
BiRizw ", Mok ?, WER R 2, mIEAKE P,
B R D [ VHRME R B, PR
(BB DRI BT A 7 76 fnEIE, £M%
LT - iR - IR R AR THY, BB OB
ICIEFEIC LA R B SER EBMETHS. £IT, &
METIHT /a7 AN —CL2HEFEICBITAEED
AREHEIC OV T, MRS EH CTHAHSIR, 1B, HiiR,
B Lo et Uiz, Fofk 8, Mo k- TR
HEROFEFAGRH LI, BREIMED AR LR, [
ENCI1T 5T Va7 4 AN —O A iEfEA RS .

OASIS 10 (2) 2000 xv

OB AT A T b o A PERIE O 4= )

b EEmb oD 254514 |
FRAHHENL (A AFUERF)

Al A AN T2 BB Cdh D, Wi oZ
BRI 255> TWHDO THAIMN. WA IITHNETIS,
VE TR, ATAVEEL, A — AT WL, ¥27<7
VRVE, BRI UMUR O OMEEZIT 1.

WEOERR, BUVER, BlbdhvieficsbahT
W, FIERA AT LT, sl RkiEa
PRI A EE RS, RICRLITEEEEL, Z/E—ERD LD
PREE LV EIEHE M LS.

VE TR A — AN ) T RAEL O 1L, AFR LEEH
SR O H O A ED TEV., SHEERER OB
T, R EEE RIS LAAL ORI A A3 LS
ML=z MiE-oTWa. TR2bBIETRHEeA —
ANZUT IO, RBUERHRW ThoL WA LS. =
FUCERL, #0T7< i Eonbiy, MlcE A CGaail
A% 5 i, SiRas 18 FldH) , KRB ORER THHL
WE k5.

WS OWHERD L, SRWBEED 96.6 %% 5, #L
Wb iz 3.6 %ic &RV, SO RT, thOThER
LR THS.

[~ LIS 35 1 AEDEBL LB 1k &1 )
EHG— 15 (fk> b~ )

FRDH L, T7VH - FrFETEICB T STE D E
1992 ELVERAEL, T+ FEUFRERY R0 = MRS RY, RoR<e
Hiih NGO Zlo i Li& MhiEithoBLHBERE, (ERE
OFELE WA AR, BUKOERIZEE D,

7aY 7 MNIOBAFT SO EHE, @ENIC
AT, @RS R EER oM E& B AT,
BB R R, ARSI OENEL, B3, FR{ELER,
FHAHRN, MRS OFIBELERL TS,

BEPBEL—ELIET a7 3 L AR —, BEEER
A FPY TR IS MM OR TATIE Y -4
HE 23 S M i < 3 B ~ O FRAb IS ) T2 s, 48,
R B Y ~ofill, Fi-eg AR Anik—2a
W=7, FPZEM O LSOk E T 225 B
BT, Bl EECRERSITI b I —RikiHS
OO PR o e 5 P O R -l B S HLR A O TR BN L
TIN5,

H T 1 T C O ML T ST R A~ 1 O FR AR
D EIERICHER L. LL, HUSER B Z O FIC
LHFRF D EOFH LA OFHEORFELHF AICLD



QASIS 10 (2) 2000 xvi

EHERS IS — WL AR OB R B L O R Z R0
(o, BEESHLA DR SEAT Hldh HU N R A3 — D H B2
FL& IS Ui o 07 A S 2 PoE L, a8 il
EEATHIZ LR LTz,

(R BRBEC % B O RIS IZ 2V T
Al H (R R )
flivaix, RO 70 ~ 80 %iIK Ths. Kidfitic
BiraHiEe:, RIS EELT, BT hbh s,
MR E 2 IEH R BICIR 7o DIC KL ED TER LY
METHS.

FitL45 OoE 0 -& K Ak P LR A 100cm® %720 1.0 ~
12g THHH, pEHROBO AT 1 BHE 20
100cm?® %7:h 4 ~ 5g DAREFEMRL TS, ZOLINCE
TR RN EEIB L TOEH, (lHciEbihsk
FI<h TN THS. PO EELREHBREONS
RRAEECEDE, 1 R HVIEmRT 100cm® C 44mg @
Rk ETHIOICEDNAKIEL 18mg Thd.
ZDEIC Cs A OFIMIE VIS RETT > TWhAE
&Th, 1 B TENLKIEIEDOSFAKED 60 ~ 70
D 1 T, #EIHETHAKD 300 470 1 IZEE/R.

Ralp WY iali1: B 7 el B R (A 0 o AW e e 8 Al
L TIEFICO TN THAOT, MRl THEPD L
KR ZRLILTS, TOREIMI LU CRATR

FTHO TS, AHPMThh AN EEZELE TGRS,

Li=dioC, KRZICL>TELAERNO AR
AR ICRNENAH A EL, Ky ER, A,
LVOFHENREDNAT LT e, fllihD7KBIE ( Plant
Water Relation ) 23l i,
FRBHE (Ot DA O RS % BT, I OR{ED
P A& RIC OV TERER A,

(7 7o mEIC IS AT EER L
i 18 ORRRFERSE)
BB Tl 1991 LIS AT 10 fERHET
7))‘1 T T E G R L IR FERE W 2 2 L T
5. ZOBFFETEE O B W9 i b Bk Uiz 4= Hio
E RIRBI O, ThA I EHERED B A E{ES
2, EIBIRbh e B0 e FR A A b O R (557 125
M AILTHS. HAREREOR{LOMED HIX, @
o B AETEMICRAWT, Bt B Rk As &
HLUTHI A%, @Hukicdh a5k TlE AR OR B 2H
AL THETS. @Biio A, BEDOANTHRh55H (L,
EHeAEZ NG, fl, FEEEICRERIER RT3
Ul oz tEFHIC W TR EEIED TE TS, Bk
FRALOFETEENE LT, (LS A b ik c s T
RIET 3 — 2 ——_2AT 47, LI EIC BV TIEE
W —F—IN—RRAT 7, Ab—trmF Tk, ¥
Nt 2 Tk, BB TIXAR— = F Tk, &
TNy Tkl E O RIZEVIThh TV B L s

27z,

4R, HER B 6~ 2B MEA AL TWS, 28
ZAE, HIEROEREAL, A/ 2 fF oo B, st oo [ R,
M ORD B LU E(LOIERRE THS. Zhb
DTEE, NRETFORDOFEAIGREEL T2 HIE
MCEA, AR EMPE Lo A PESRBEO A | REL,
RS ISR B O ARt ), WG — B SRR i~
WIS LR b et 1 W 20 5 e = [ 9575
B A O R ISICOWT, I ISR RiE S £ Lol
77 EEIC R T AR IC oW TR AL
TIAWVE.

ARlDT —~ik, BIHOERTERAH L THH Iz
Bl kA, f LK VWO B A RE I B SR AR Y
IEHEERIC DWW TR RIT oz,

85 11 B O R AR, AL OHETT L TV A
DFEHEL TWALHNC B A FERE OB AED—Thk
AT ML, BEHHEOMICE T 351803 TEI:.



s s s e s i s S Pl Sl P 5

=L -7 LORNRFEEE

I =7 AMihEHS T, HRERITe IMF , FAO 7p&
P30 Z A 2 T TR AR ) T A ) TR (R4 e b &
HIELTULA. LL, HSHEIFAEICHHOILEFIEL
SHFELTWAD ThAHIN. Fio, Thb~OxtHiixl &
WL TH4T 1 VAR AD THAIN. FADiiE 50 F4 i
ZHRA, TUT, HROBHREIC T Sholo R
5, FNOLOEMBETF ORMASFT TICE T aERDR T
IRBIRVY. BUF WL ool FE AR LD RIRE R 4
ATz,

1. RO EHER-TWS

W= 40 ERCHROREHIER SRS GRFICe ol
DO, 1973 0 F M aysE, 1990 O HPE G R
oo 2 [, Withb TEE SR R R Chholz. 20
LD T~ TG EE O REHEELRRIT, 77U
AR T YT O EETHSEICE L WDk, £0
BRI TeinoT= D R EF ThD. 1994 EiCL
A — T TR EO AR R A RS LizOlc 8L
TR PER RPN & T2/ 5E, PEIE 5 AR EHE
Flcfi s, BFETEERZ ICHAVTWD. [RETR)
o 1 b R Nyl D 1 6 e AN

2 . [ B 72 G B AR L 2R

1990 4F (- HERBAFE S H3 M4 IR 248 T 10
B, SR ET ETGTLS, 1999 40 UNDP
AR 3 A TRk, AR R 20% & tE SR 20%0
GDP Bt 43 1L 86%:1%(Z V= Eud, 1990 440> 80 [a]
A 2 AR EOERE, Zol el EHkENTY
ECHEHNE S, FORATERIE E-oTEEMEIC
KEDitfclzbbE bR, ZTORES, BEEEESh,
B OML AT 10 EREFILTIHERL RO EY
T, B CERE2D TR RD, 21 ik
LFECABIIRICAMARVIETZ LI A THD.

3. el EORBERIT B 255

SeitE g E LR E O 1 A0 ST 3 1,
B 6 1%, PERH A 8 fi%, =x/F— 10 fif, A6 11 %,
H 24 fffLipoTWa. L AR, EE:mfgssttio
0.3 %izHxL, ADE 2.2 %, GDP (X 20 %% h, HiEk
TR O A MIRE (195 {Eht 6.9 fEh-2iA) Th
5. BAOZ X —HRRIT 18 %, AH 20 %, 0k
40 %, 7KPE 70 %D HABLARVOIZ, BT Lot
BGilEfihic 35135 A ARD L~ etk E O i Céh .

OASIS 10 (2) 2000 xvit

i o e st st . o s st i £ i £ s s § £ S S 5 s

) ERMFETYY— 125 SHEEE

1997 EFH SO o mIyia BIEAERT B2
OIS ARDONE ISR BICSLETHS. & EEIC
BT ANIIC, RiEEXALOTILEEL, RE%E
10%H1R3 55, HERBEIEGE I T L Rnidh 5.

4. BREO B TICE T A O ERH G

FLAY ADB A iE4EIRIE L 72 ( 1986 4F), efiigicds
FBMEEE /2 —DHRIE 35 % Cholz. THA 1990
ERICABL 8 %IcEET Lz, i 40 EOE HMNE
T, TUTOREIE P ER LS ROFB R THol.
Fninho ADB B OME ST L0EREDIENIS, R
e, EHE, T, PriA & e AT D38 ~ LN in 21T
ofc. HWREHIETHICIHBRERBLET TERTEL0
Tihdh. FOFER, B BRA DL A E NI, WV
% ADB (X 40%LL EOBEEITo>TA. Linl, —2®
a2 ETADICENENOBMEN 4 ~ 5
AbhoTRoTWA, ZHTRHIATE AAF Y 70T
HiBWL-OMRL . ZhSERINT TS H B M A
L=7 LRFRRL TV,

5. &l A, BEEORN L= ~OHkik

IO =HoDF—T—RiE, gt —fRicfEbh
TWAHEEBRIC BT AIRY, HHEICFETHEB L6 TN
5. L, kit 4 WA~ EHLWEAICITE, =
NHRGHELIBL, Fetolian S OEBEMRSILE
LIATESESTLEITHAD. 1999 4E 11 D WTO
£ (T V) T ofag EES NGO ORELEZFRES
Hipedick, St E O Mo HI ) 22 BHX AT LD,
ELIZWRIET YT, T7VH, PEROENENOHE A,
B BRETICIS Uz RG iRIR A, 4 3 <M BRI EN
STLA. FATARMBAFRBITOERITIECT, 1999 4 10
B 29 AU hARETCI 7 O7 A R OREERE, W
M E ISR T X5 | DA AEIT 72, Fhiz
FOONTAME 4 A 1 BAb 14 BETO 2 80, FI=h3t
MEORHBRE A (ayb-Fayz=sMIBLiz. £Z
ERI=AEAE 0L, HEME THhof. ZZICiiR
HR o Bl COMRRREEEOLIIGE A TELD). =
NETOZMHEE ERELTEIZbhb B RO B
HHBEIEMFEICH, 7 a— Va2 M s &
TeZEIET D Th 5.

(200045 H 18 B Hoifut f o o Bl dr)



OASIS 10 (2) 2000 xviii

st s 1 st st .t £ s e st 3 st 3 s 2 2 £ 2 3 ot st

FEAEIEHES
H WF: 200046 H 15 B (4) 15 : 00 ~ 17 : 30
By BT HORUKEERS: MEEEEREEHE 1 PR A=
HYE 5 B IERYL (S0 -3 dE) , ZEIAEAME, 1L n &,
O R, as AR, REBFH, RN, 5
W15
AT W= — %W, PH H(EbICRTE - MEER
SER)
e EL
B |
1. BKEFERT AZDONT
fil4E 11 A 20 BRHEICIT o TWATKEL LRI D A
DS OWTHA KR FEE E— &L, SHEER
AL HETHILER T,
2. 2001 LTRSS R USRI A
2001 EFRICPES AT RS2V T, FHET R
o GE)BYHZBEWT A Lotz i, B
VIRV ANIA R REER L. 7ok, BOT LR
Ty ACBEEL T, DESERT TECHNOLOGY VI®£&
A3 9 B 15 H~ 20 RichEOYLFCHANSD
J:rjﬂ%f"}éz‘fut
. e EhiE A
UE AIREHD, A ERHCESEES O LV
HEALEOERIZ2 W THRAD b=, WMEOTHP
Z A2 OMRIEIC O W THEIR S Bdh o1, 5%, #k

ﬁaﬂ,rﬁﬁa‘b‘cuw:&af;ot.
. P E O R E ST
Zaml=RE G B5-MBEERR) OB EHCES
&, FREEOBBOIL, MBEREEEiC W TN
Mdoiz. #Es - MHE YO58, SRIO%H, SEE
D%, 5%, BfFSTHEREL TV I LER o).
e mu (&) B, MG EEIC SV T
st ofz. EITHAEEEDN SRR A9 B U5 A RiE
LBl T, SEXERMEREN &z, 5%,
WS CHEBL TV LTz,
[ 1T )
1. 2000 fEREFAfT RS
EHCEE-SE, KF OGRS TRIBREIE
Fipb 2000 FEEOFE RSO TR HES -,
[EE R ED O CholZ LD RER S, HiE
DHDIRTEHE LIchEINEDIRR i Hh Tz,
2. B
O ZHRSEOLFIFSHOT 6 MM SRR
RERHp L Sz, SEENLENR
PUE (CHRFE A BAT LB (2 TIT 4080 k) o1
BZONT, RO DT,
@ W CE) B LFEE2EOSARE (1 vyl 4 TH)
BEHIRIEH, T2 9 By hDORLIAZDSH o722 LM
e ahio.



OASIS 10 (2) 2000 xix

* *x x % x= B B B o+ x *x * *
SMAZR W
=EREEA FE TS 3 R SR S R D A M A FE BT

Fr R R S H R T R
A PEPREE T 5

T 156-8502 i (43 F Ak 1-1-1
TEL 03-5477-2338

FAX 03-5477-2620

E-mail: m-mihara@nodai.ac.jp

B 45T 195-0064 WT H i NEFRSET 2087-1

TEL 042-734-1204

FAX 042-734-1204

FEM B3
AT U R R SR S S AR
S TR

T 156-8502 fik 4% XA 1-1-1
TEL 03-5477-2338
FAX 03-5477-2620

B 55:T 343-0807 B4+ ihigR LI ET 4-9-1 A-915
TEL 0489-62-7487

K]
P R B 2 R S B BE R 2
R E R

T 156-8502 it FH 4 XEE - 1-1-1
TEL 03-5477-2275

FAX 03-3420-4244

E-mail: fuku@nodai.ac.jp

H %:T 305-0054 i H 4 KR 1-18-3-202

TEL 03-3420-1152

B LA i
Fr WO R S MU R EE R A
EPEREE T F

T 156-8502 i [l 47 XA I 1-1-1
TEL 03-5477-2481
FAX 03-5477-2620
E-mail: sekiyama@nodai.ac.jp

B T 277-0885 A i VE/E 5-14-26
TEL 0471-53-4072
FAX 0471-53-4072

T 156-8502 i 4R XA 1-1-1
TEL 03-5477-2463

H T 410-0002 B HH R AT 257
TEL 0559-21-8258
FAX 0559-21-8258

4 Fi T

AT R S HUR B TR S S R A 2
T 156-8502 it HAR AT 1-1-1
TEL 03-5477-2424
E-mail: shinpei@nodai.ac.jp

T 206-0812 kil R 0 3750-70

TEL 042-379-4387

FAX 042-379-4387

BT JmH

SR INE
FF GRS R H AR AR E R
HUERERBEF I
T 920-1192 4 iR 7 £ [HET
H 4:T 923-0061 /M2 iTE & 2-36
TEL 0761-47-5023
E-mail:masumijp@po.incl.ne.jp

DED 5L
BT Bk A a2 MR
T 500-8384 Wk BT MRS 3-1-21
TEL 058-271-2506
FAX 058-276-6417
H 45:T 502-0916 Iif B 76 o & 5-9-6-405
TEL 058-233-9244

BOGM=
IR AR
{a*/kjc*f:ﬁﬁﬁm‘itt@)\jcﬂﬁﬁ
T 464-8601 4 v B ifi THEX A 0T
TEL 052-789-2206

B %:T 465-0097 4 B4 HEEMS T 3-83

i &E L 306 5
TEL 052-781-3713

KA A ST



OASIS 10 (2) 2000 xx

72
P

Al
B

BT
I 4l B R 2 2 B S P E
Pl A SCEESETE

T 464-8601 4ty B 117 Tl (X A~ BT
TEL 052-789-2206

T 465-0097 4 R B E AR 3-83

A& 306 &

TEL052-781-3713

fie

W4 7 B R R A I SUE 2 R
T 464-8601 4 oy Bl THEE A &0

T 243-0421 {EE 4 HE-DEAT 1-11-203
TEL 0462-32-8796
FAX 0462-32-8796

AUt
BT Wz B A A2 OB B 917 D 7 A
T 708-8652 7t 1L fifE 2 573-1
TEL 0868-28-0251
FAX 0868-28-4410

*E=

FnAE L, FFEME—, MIGIES, b HEEE, 2108,
ARG, DAL LR W, AAE—, & ER,
Tl 3, BFFEP L, B, BiHL, il

S IR/ ST
Rt %, EEES



BERPREENVERARIRBHE

1. BARMEPSENDRPR UL, DERLTI R
H R IC B4 ARG D FF OB R R A BIRL,
RAAOHEXZHFHHEEBMEL, F 4 BIRIT
(BT ZRAETS.

2. HIBORE REFEBOEEMLOBEIL 1 4
PR IZ A DEESOESR TRITRIERLA.
7 LEBILER SN RO GBI T ORY TiEiv.

3. RIBOBHEES FHEOMELERLLIRS (R
FEEGHEMY LAY~ —T%: 3000 F/E) IR
BYET D, RBIENY LESREOFHOHBIKAE
HOHNEE, BEXR—CHORRIIEFOANRLE
T5. EREBLARBRIVREELTD.

(1) E%3%30( Original  Article ) : EH DAYV F i

WEORET, ho B, BUTHEICREROL
D. 10 ~—TLIA.

(2) 44t ( Research Note ) : i ##Y- R EEM, H5
W T D08, VST ARBIRORE T
fhEIoRBRAELD. 4 N—ULIN.

(3) #3% - B Y (Review) : H EDOBIBEIZ W THERD
TFgeiE B - WEHCE SEREMIZIRL, HDW IR
k~OREERRIHD. 10 X—PLIA.

(4) %k 4% ( Material + Report ) :BFEH DT E
A CHENHOIREICOW TS 28 # 2 F
LHIHO. 6 X—TLN.

(5) EEFE( Lecture ) : ¢ TIZERA RIS FEILSNI-YF
FZHOWTEBICERIELD, Mo A

HARTEHLIFEHCERBLILD. 10 R—PLIA.

(6) #3F (Book Review ) : 3 TIZHIREN TV HEH

REONBEERHMICHERLILO. 2 =TI LA,

(7) HEFE- L% (Critique and Reply ) 13 CiziBiiah
TEARGERIUIIWTBHER, ROVIZEBFORE.
2 R—ILIA,

(2000 4= 7 A 11 R&ET)

(8) TOL:BREBLSHLELEDILOD.

4. RIEOBES HCEHLIRAEEME, BLU
Instructions to Contributors (X%,

5. BREORE FHIIBREASTHIRIESTH
BT, REZRETD. BURFEAIHATHR
(CH3&, FRO—BETEZROHIENHD.

6. REDiX{T%

Ot — 1 B AADEESBREA SIS &
TEATS. @M, e-mail ICTRXES, Sl
&, BUBEREEERICED. EREX%
e-mail IZTELHILL T,

O, MILEASDETICE>TRFO=E— 3 R
HREEEFIED.

7. RIEORY SEINEBRIEEAILRW, 2750,
% BHICOWTRFERH TR 5.

8. ¥ E EFEREFYMOILL, UEOKIEDLK
HIELTREZBLNREHOMBIZIE>TITIN, #)
BIAREHFOTRELTH. EFERERBIICES
DOHZEL, B MFITEHD IRR O/ R
EOET TR,

9. % R FAFHEABLTS ABRIENICEDD.

10. E{FIE T RTCHEAWEERQRCRTD. EEH—
BEGRTOHSCETRIERO L TFOFTLE
3.

1. BHE —#EEABLTS. ABEIISICED .

XIRFE (T 5%
AADRESBRERSFAR GERC
T 464-8601 4 R THIX 1~ E8T
HEBREKRFEREXENER 5
Tel/Fax: 052-789-5697
e-mail: jsysima@lit.nagoya-u.ac.jp

ORWHBREMIR (20004 7 A 11 AKET, Vol. 10, No. 2 L0@EH)

1. &fRE U TSR Y LARVEE I ER. E2BhO0BRMIE 1 5729 50,000 M (KHEOBEEH).
AR E I PR EEEIB 1 Wiz 7,000 M (KEIOBREERD), #5— 1 HH7=Y 50,000 M. (UL EER. #dtgd)

2. BIREHE: 50 BT ETHEEL (KAL), 50 ML LHDVNIHRMOEEHAT B AU T OREILLS.

150 % T
151-300 #5

800 /B (FMHZMIE KA4AIC 2000 AHNFL)
1000 /B (RHEHEOHE FFAIC 3000 AANF)

3. XL BIBE &L T —HEITE LN GO RIZLD. JIRNLEIRES NSO K.
BEHCRIZETIMNEHEE: T 305-8572 DUIH R ES 1-1-1 U KFERKI¥ER  Lngis

Tel: 0298-53-6763  Fax: 0298-55-2203

e-mail: yamatomo@agbi.tsukuba.ac.jp



BRDRPEEDEARINEER

1. BB AR XEREGIXESEEL) LY
i A4 YAXDORFERY, K- EEn~—Y %
+53&5T, =Ry IV ROBEHFETHLTL
ZRAETS.

a )RR, 1 _—Thi-h 35 £x 30 17( 1150

F)DTH—<yTHL.

b )EXEEIL, 12 RALIDEEERNCT, ¥ S LR

R—Z2THEL.

COERYIMISELLRVA, SERUERSE, T
TERAMERDZ 7AVIZERL, 7ayb—F 4A7IC
REFETS.

d ) 70YE—FARVILFRBARBLIe o1 %HDH T
BEZFRSORDITIEL T, TOFRMICH ABE-Y
7hEEZBARTL RN T 5.

2. BRXRBIE, FREEFHLLLICHICED D
Instructions to Contributors O EIZTE-> Tk, X¥F
DEETRATAT A — D=1, LNBREADOE
BETHRTDLDOETE. BILEALPKEL2LE
LHEL, BREAELBELLBAIIE, BREICETS
BERZEHOABLTS.

3. BXRABIIROIAIEZS. EXFRBEOBEITH
THRBICHEUTE®LISM, 2. Y TR TESIR
BIRERASOTRDO LTERTHAIENTES.

(1) & #: REOHE, B4 (FFOBSHEAS),
EERA (SERE), TBEEA4L BLOBENL,
WA ERT - BIEH S - Fax F5 - e-mail 7RV 2%
B Wik, ¥HEK4, FrBEE4A - FrERICEK
REPRTS. KXFHOBAN, TAFRICRX
R 5.

(2) EXES: RERI-RBP, LW-BLAISIL 25035
PIgh, SE 8- WAEHIIT 100 EBAAOR XEELEIR
L, 5 BUAOX—T—FE2HZD. EXEENOLH
—WRETEEBLTR—T%AHT5.

3 F X

(4) BIAX#R

(5) &

6) B—%: RES, ¥AM (LEIZRCTALE, B8
XEFTR) EELDD.

N B: AEESLEELE, MBI TETICRIRTS.

4. B F RIIPECEE, HEFTAVRV. BT 14
X 19cm LURICEDELB/ MRS DZE2EBL
T#E, Ad HHAZXORKEICELDD. BHHEE

(2000 4= 7 A 11 A kET)

WeL, REEbic— il FS524ti15. RBOMALLD
BEXRBOARATTE. IRPBIVSAFL
THWIEBIIARIL, BXOWThihel, —HDH

XPTH—T5. FEL, RENZHELRSE, &

HORBREZERLSORDIIGUTRL T 3.
5% X
(1) P&-BFIKRFAORLHELOOHEXIED, XOKRE

KEFORAZRT.

A T IH~MCEST—E T 7Y h - T REE
#—J NHK 7272 540 , B AHEHEKGS,
1987, 222pp., B6 #}, 750 M.

Rognon, Pierre: Biopgraphie d'un désert: Le Sahara.
L'Harmattan, Paris, 1994, 347p., A5 #|.

(2) hDRBEH >V T, FAUBREBFICBEL

2, i EEHRICMRICERT 5.

(3) BGERERLAG. ERLELBSICIAITERR

(D 32573

(4) Bi4Zix SI ( The System International ) % fv>, 8%

LB OHERITAY =Rt DIZiRA.

6. BIAXAK AP Tikm)I( 1988 ), Rognon
(1994 ), Ff=it, - T&D( Tucker ef al, 1981,
1985; Grove, 1986a, b; Lean and Warrilow, 1989; X
iEM, 1984; Mh-f, 1987 ). DIic L. Rk
ENLR—VEBELTIIRAT L&, /IME( 1972:
15-17 ) DIDI, FHDERAINR—UEBRIBT 5. &
XDEAIZSIAXMREELDD. BXOLHIZHONT
X OXLIRE, ENENEZFADOT LT 7y MEAIZ
WD, HHEDOWE, #(5): R—TRBWT A,
WBLAR—COHFEITHIIHBLTHEN. TOIEME
MIETROFBLURBIZRED.

ERER-EBEE- =% 1 (1984):
BEORM, [ LEoOMmEBE) 49: 3-8.

EHER (1981): 452, "NAVCBEBRE. (5—74
¥ —>) 2:5-129

HIIER (1988): #tRicBITHDELEZOBIENE
$k, (%3R4 61A: 89-103.

ANE M (1972): FRbii) B Aok RS

LT (987): TH~NVIREST—ET 7Y H- 7R
EiE#E—JINHK 7 v 7 % 540, B A HRHS.

A B 5 (1987): HHORKERUE K
EEMR~OKRS R A, TKREEE) 41-1/2:
63-70.

YHETIMHE



FAO (1993): Year Book — Production 1992. Food and
Agriculture Organization of the United Nations.

Clarc, W.C. (1986): Themes for a research progam. In
Clark, W.C. and Munn, R.E. eds., Sustainable
Development of the Biosphere, Cambridge Univ. Press,
5-48.

Grove, A.T. (1986a): The scale factor in relation to the
processes involved in “ desertification ” in Europe. In
Fantechi, R. and Margaris, N.S. eds., Desertification in
Europe, D. Reidel, Dordrecht, 9-14.

Grove, A.T. (1986b): The state of Africa in the 1980s.
Geogr. J., 152: 193-203.

Lean, J. and Warrilow, D.A. (1989): Simulation of the
regional climatic impact of Amazon deforestation.
Nature, 342: 411-413.

Rognon, P. (1989): Biographie d'un Désert: Le Sahara.
L'Harmattan, Paris.

Tucker, C.J., Holben, B.N,, Elgin, J.H and McMortrey,
J.E. (1981): Remote sensing of total drymatter
accumulation in winter wheat. Remote Sensing of
Environment, 11: 171-189.

Tucker, C.J., Townshed, J.R. and Goff, T.E. (1985):
African land-cover classification using satellite data.
Science, 227: 369-375.

Young, J.A. and Young, C.G. (1992): Seeds of Woody
Plants in North America. Dioscorides Press, Portland.

7. RRFABORE FHEsFELRTRELR-72E,
BRERALSHLOERICLZN>THRERR:
e-mail , 7Oy —FAAVETRHUT5. RXOFEE
B LL AT U MIBEER S DOETIT).

BADEZLBE - SAOR—IIEHLT IIBRERN

1. TBHLT) (ELWE/£BND~— 0ASIS (News
and Communications)) %, AARDEZESTEIBI
FLBANLOBBNLRY, HEOFEFBRERYRLZ
L EREY S, TP BT ) ERITIC O TR TS
2B, TEFEILETBLA—JEE T, MO~
T4 BRI, BRI, B0 ) LT3R
ITENATEHLY IICBIREND. FLUIBEER
LIZBVWEbiahiz.

2. BIBOREE BREFRBOFEGUAOHEL 1 4
UE) i BAWEZEROIES A ChiThidiesiaun,
EFEULBEZRSBB OB SIREOMY T,

3. ABOBBLRES TbLT )ik, ERiztbb
NIk~ W CHBAMETH S, WAL KOG
BB LRHARIIROLEBVET S, BABHELE

QT HHBIEER S TROLIEIBEIIR L LTS,
ORMEE (&/7m) L, ZOREH( 300 ~ 1000 F).

AREL T BFE IICBIR 52005,
O3&HT ( 1000 ~ 2000 FF2H).
DEMFRE -KEL VRS LBRE
OEELE- RO LHE
OmBaMms
O®ph&B7Tar7740
O ERREM
D7y -5 - FHmiR N
OFFBN

(2000 4 7 A 11 BEET)

£BOHE (200 FoH 1 R—VREET)

OFoil (WIEERL2XBRDHILD)

4. REBOESE S8 S, EHEABLUER
SAHED L, e-mail ICTHREZESICHES.

5 RBEORE RBILEKREASTRETEZRETS.
BRI TOHNILRAELTEEREZ ROV, i
BR—VEBIIEE, HOIBE LORE I
LOIERG MEEEZRDDBENDHB.

6. RISNDEH TEINZFBILEHLR. 2771,
B % -BERICOWTIEHFERHEERT 5.

7.8 E BRERBEZESHNTIT.

8. % B AL

9. IR REEhTEERL 5.

XA %
AAPEESRBEBLFZAR BHEEC
T 464-8601 4 &y B THEX T~ £ 8T
LEBRFERERLETFER 5
Tel/Fax: 052-789-5697
e-mail: jsysima@lit.nagoya-u.ac.jp

W) REBRBIOCALIZONWTORIWES L RIX TR,
T305-8572 <XIEHREEL-1-1 ABEKERHKIEFR
(O Tel: 0298-53-6763  Fax: 55-2203

e-mail: yamatomo@agbi.tsukuba.ac.jp



Instructions to Contributors

Journal of Arid Land Studies is a broad-based archival
journal for the publication of significant research results in
all areas concerning deserts, arid and semi-arid lands.
Papers will be published only when they are judged by
the Editor to be characterized by some general significant
conclusions or by experimental and field data having
probable lasting value. It is understood that a paper
submitted to this Journal has not been previously
published, accepted for publication or submitted for

review elsewhere.

One copies of manuscript in English should be
submitted to (hold original figures and diskette until
acceptance):
The Editorial Office, The Japanese Association for
Arid Land Studies
c/o Prof. Y. SHIMADA
Graduate School of Litterature, Nagoya University,
Furo-cho, Chigusa-ku, Nagoya, Japan 464-8601
Tel./Fax. 81-52-789-5697
e-mail: jsysima@lit.nagoya-u.ac.jp
Abstract
Shimada.
Submitted manuscripts will not be retuned whether

should be sent also by e-mail to Prof. Y.

they are published or not. Original figures, tables and

photos may be returned if authors desired.

Paper Categories

1. Full-length Original Articles — Formal presentation
of significant and completed research projects.
Enough originality is required. The length should be
less than ten printed pages (about 7000 words, incl.
Figs. etc.).

2. Research Notes — Brief reports with originality.

Reports which

require prompt publication is also submitted. The

Supplemental or intermediate reports.

length should be less than four printed pages (about
2800 words, incl. Figs. etc.).

3. Material
valuable to be quickly reported. The length should be

and Repport — First hand materials

less than six printed pages (about 6200 words, incl.
Figs. etc.).

4. Others — Articles which are approved by the editorial
committee., for exemple critical review about articles
published in our journals. As to the details, please

contact the editorial office.

Proofs and Charges

The authors are requested to correct only first proofs
carefully. Some parts of publication and reprint charges
may be imposed (see the last part of this instruction).

Copyright Transfer

Upon acceptance of an article by the Journal, the
copyright of the article is transferred to The Japanese
Association for Arid Land Studies.

Manuscript Preparation

All manuscript should be prepared on A4 (or 8.5 by 11
in.) paper in the order. The text has to be prepared on a
diskette, using Word or similarly well known word
processing system, in double-spacing with 12 point or
similar size typeface.

A) Title Page with the following items in this order.
a) Category of paper.
b) A descriptive and concise title of the paper.
c) Authors' names, affiliation(s), and address(es): first
names, middle initials, if any, and surames followed
The author to
whom correspondence should be addressed is to be

by their affiliation(s) and address(es).

identified using superscript, * with phone and fax
numbers.
d) Five or less Key words.

B) Abstract is to be clear and concise. The length is
around 250 words for full-length Original Articles 100
words for Research Notes.

C) Main Body should be prepared clearly and concisely.
The precise arrangement of the text are left to the:
authors' discretion. (Each author may choose the format
best suited to the paper.) Figures and Tables should
not be included but be cited in the body. The



placement of the Tables and Figures appearing first
should be clearly identified by noting their numbers in
the right’ hand margin. Footnote may not be used.
Notes should appear at the end of ihe body, if
necessary. Sl (The system Internationale) unit should
be used wherever possible. Standard abbreviation may

be used.

Literature is to be cited in the text as Rognon (1994),
or (Tucker ef al., 1981, 1985; Grove, 1986 a, b; Lean
and Warrilow, 1989). The words “er al.” should be
used for three or more authors. Lowercase letters
following year may be used if necessary to identify.
Cited pages from books should be identified as Young
and Young (1992: 15-17).

D) Literature cited should appear at the end of each text
in an alphabetical order. Give complete information as
in following examples:

Grove, A.T. (1986a): The scale factor in relation to the
processes involved in“desertification”in Europe. /n
Fantechi, R. and Margaris, N.S. eds., Desertification in
Europe, D. Reidel, Dordrecht, 9-14.

Lean, J. and Warrilow, D.A. (1989). Simulation of the
regional climatic impact of Amazon deforestation.
Nature, 342: 411-413.

Rognon, P. (1989): Biographie d'un Désert: Le Sahara.
L'Harmattan, Paris.

Tucker, C.J., Holben, B.N,, Elgin, J.H and McMortrey,
JE. (1981): Remote sensing of total drymatter
accumulation in winter wheat. Remote Sensing of
Environment, 11: 171-189.

Tucker, C.J., Townshed, J.R. and Goff, T.E. (1985):
African land-cover classification using satellite data.
Science, 227: 369-375.

Young, J.A. and Young, C.G. (1992): Seeds of Woody
Plants in North America. Dioscorides Press, Portland.
accumulation in winter wheat. Remote Sensing of
Environment, 11: 171-189.

E) Tables should be typed on separate sheets and be
prepared in order.

F) Figure captions should be typed on a separate sheet.

G) Figures should be drawn in black ink on a white
background. The size of the lettering should be
proportional to that of the drawing; it must be a
minimum of 3 mm high when the illustration is reduced
to 67 mm wide or 140 mm wide. First author's name
and figure number should be written in pencil on the
right corner of the sheet. Photes may be included as
Figures. Threc printed photos, or one original and two
high quality reproductions, pasted on A4 paper should
be submitted for reviewing process.

H) Afier the manuscript has been reviewed and accepted
for publication, the author should mot carry out any
other corrections than that are requested. The final
version of the text is then submitted to the Editorial
Board together with original figures, and a diskette
following the special instructions to be sent to the
author, The diskette should include an additional text
converted into an MS-DOS text file (ASCII file). The
Editorial Board is responsible for the final arrangement
and layout of the articles.

For domestic contributors

The authors are requested to prepare Japanese translations

of the following items on a separate page; A-a) title, c)

Author(s)’ name(s), affiliation(s) and address(es), in the

title page, and B) abstract.

To be a member of The Japanese Association for Arid

Land Studies: Contact: Dr. T. Yamaguchi,

Inst. Agr. Forest Eng., Univ. Tsukuba, 1-1-1 Tennodai,
Tsukuba, 305-8572, Japan

Phone + 81-298-53-6763, Fax + 61+298-55-2202
e-mail yamatomo@agbi.tsukuba.ac.jp

Publication and reprint charges (valid for articles published from Vol. 10, No. 2)
Publication charge*: 50000 Jp.Yen/article (free for members of The Japanese Association for Arid Land Studies).
Excess page charge*: 7000 Jp.Yen/one excess printed page (in discussion).
Color page charge: 50000 Jp.Yen/one color page (in discussion).

Reprint charges (Domestic mailing cost is free)
first 5O reprints* (without cover): free

less than 150 reprints: 800 Jp.Yen/page (addition with cover of 2000: Jp.Yen with cover).
151-300 reprints: 1000 Jp.Yen/page (addition with cover: 3000 Jp.Yen.)
*Free for invited articles (incl. overseas shipping and handling charge for first 50 reprints)
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