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50 AEALETID AR R BIAFEX IR, PhEREE T R 40 AR R Lt KPP AL R F &
SRS BB NTESE, EMA R BB T A A E A R X A I A, SR
BEWFTER S E T AR AR BRI, R ENAB W R L Bl St B A
MRS RO R R S, T LR IR 2D RbARIE R R BT
it QAT 25— R BRI DTTE D o ABFFEIESF AT LB X —25

1 X

1.1 BHAKH

Mok EL AL NG S IR S IR A el B, 2 Wik -1 MK AL, <
RIEREATE T RERNAEX, LHENEZX, E2XnRPIR, Z478 XE 3. 3m/
s; TRAOW, SEFHGERE43mm, BEESFAET, 8, 9 ZAAY LA RS
PEAETIE R 1.15 x 10°m®, # /KPR 1.25 x10°m’, 33BE/K HIH R 8. 16 x 10°
m’@ A B R R B R T T M AR, R ARAR . M REFURI R,
Horp R S EaME (Betula platyhylla) | Tl (Pinus tabulacformis) . JLARKE (Quer-
cus liaotungensis) FIZE R ( Quercus mongolia) %5; MM T HAE T (Corylus heterophyl-
la, Corylus mandshurica) . [E¥&T (Ostryopsis davidinna) . 4T (Lespedeza bicolor) . F
4% (Vitex negundo) FIIUZT (America ansu) ZEREIRLA R, MEEMEHE EE R AFEE (Bo-
thriochloa ischaemum) . K TEEHEEH R, FA W ENM EEZE RS (Carex. L) HIEE
( Phragmites australis) o BT ALK, FRAMGETFTCIL, JCHRELEV R T % H
H, WA AR AN LA R
1.2 #HSEFEH

PRR B A S A B eI A B A SE A, 1999 48 [ R AR MAA 159218 J7o6 (44
#r, FFED, ABERA™EME 5981 Jo. 24 LAl G H 264630 JioT, HArfkl &
{655222 T30, & LA EF=(E1 20.9 %, Tk &7/=H 209408 56, & 79.1 % . 4k
e e . AR B, HAEE 69.0 % . 4.0 %, 23.9 % HI3.1 %, 1999 4 LM A
327684 A, HirPll ATT1270540 A, AT BB 82.6% , A9 K 183 A/ km™ ',
1.3 tHF AIK

TR, RS R, DI#fH oy 3, A e S 42.43% , HARIK
Dbt B, K SORT IR A A 7 HE, b A B b TE AR B IR e 36.34%
11.90% | 5.80% F13.23% ; RF|FHLLEAR/N, AL A7 4 B b BOEFRA 0. 30% o #rith LA
PR E by FE, 5 B b S TR R R 53.34% , 1l db B R B R 5 b ] A 19, 119%
27.55% ; MRHbAAE BRI, EAOPRHE . BB I A T AR b 2 S bR RS TR ) 66. 61% |
18.00% | 11.39% F14.00% ; EHirbgy, thoAMIGE 58 M5 1490 A7 0. 16% | 76. 14% i
23.70% ; FEAR Az P M b WU T M ROR R ROR R B R b A B o 17.28%
80.22% 1 2. 55% 5 JKBHIE  JKEEYTE . TIMERL S ] G OK SR FRA 12.31% | 76.64%
F11.05% , ARFI AV, #R L. #A A BR300 5 7.57% ., 16.45% Fi
75.98%

O AR R X RIA A . R ELH TR 1985,
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1.4 KT EEFHBRFERNE SR

(1) JKBEIRAET WL LA HBUR TR FAEBERITE IR K SR F M RR /KB 0L,
SHHTHKWE AR, 456 SRS TET, NN /EY TR K Bk
4500m’/hm”, HpEA/EY 6000 m®/hm® . A il 4500 m’/hm® . A 3300 m’/hm” | Hibk
#2000 m’/hm* | HE Ak HL 3500 m’/hm® | K 3% B #1500 m®/hm® | P26 B #2100 m®/
hm® | 7 36 B 504 3000 m/hm® 8, W] L BUR Y Aol F K Bk 6. 802 {2 m®, 46
WP EFAHEK (L1542 m*) | #FK (12542 m*)© Fist K I8 N 24724
B (413mm) ™59, 4% WA R =102 F, (0 TARRM BN 25 0 AL, KSR
INBIAZ m A AR, RITK BEEE T e R R K, Bl L R AL,
B: LR s R

(2) LHAHSGHAGHE ANEMEEBEWAF . B LA IR S L%
VOE ELHE T B BRI, BT TR s R P R S R LAY (5 BN, T
B EEH L E R, ML IR ARG 3, TR T KR IRRs, B
Fe7% R LT TAIE RT K EAEXT B NAR B VEY, (A5 /K 8 IR 34 BRason; 15 21 5 A8 43 (1)
B

(3) P RARGH R BB R RECRE T 2 1 /A BV B BE 4b. I
A HTE FE PR, B AT DA A AR S B RIK A S AT R B | IR LAY, TR R
o7 A SR AR A BR A B b I o
2 KB E T
2.1 5SS ENFIEE T EM

TEK TR E LA B b A B A61T . GRE R A M B =R (1) AR
FetT. BIFEK EWIR AR EL S rh i Je s IR A S AR, Ak . R B PR ok
TP (2) BB, AW AR R FIEREAENA S, SBTREE, 2R
FrC R AE AR MIEALR B, R EAE GO SRR MEER |, RERE S AWK
FEI; (3) PRHHIE . FRIEAS R 1 o B R SS RLR O oK W HE 45 2%k, #ie K. L3
VR AERI R s, < HUSH S, ARHA.

Pk BoK EREMLALIC B AR AR (1) MR E L BIRTEMAF9E . MR IRRM)
TR RIS, S5A IR BiEE E IR R R B R R KSR
HHZEMER; (2) MR EAKRBEEIN TR . K REAR . HFKEAR, HFKE
B, AKRELSE. L AKEEARS; (3) MRAKKRERRK=EME. A
[FAES A AR R TR E . M AERTKE . &L TR KT RES; (4) X
FRFRAT . BUUARSE . RGO TR R ST A BB, T ADBRHN ., RETER
RN, S TR R BN
2.2 AR

K EFIEOAED & A — e BN R EUE, TR A AE—E X2 BUE, A
IEER T AR B BRI X —Bh SRR . A SRR A, KRR A LA

O LA PR R X RIA A . PR SLL RN R, 1985.
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REGAR IS BRI H AR HBA R
HARREL: F(x) =€+ X = @max
PRHKAF:@(4) + X<(or) =B, X=0
On Rn " B ®(a,) @(ay) - R(ay,)
,ﬁ\:'fﬁ,(@(/l): ®21 &0 o _ ®(“a-21) ®(ay) ®(ay,)
R P P ®(a,) ®ay) - R(a,,)
®y € (ayaey) s aye MBI, PR R ELAE, @, B IE &, 41
EAEXT R — AR T RE; X = [, % - 2], HRFEEEE; B= [0, b,
b], AAFMEEE; C= [¢ o - ], NHRPRBRBIER,
2.3 RELTE. BHRBEHMARAE
(1) PesR7eh: MBI HAR ., XIS SRR T Lt th DR 9 DR AR ik

%ﬁ%o
X, : MRBEARY BRI X, : BEAMHTE R X+ ARAE o Bl 1A B
X, : HetEiE R Xs: BiAkH R Xy FP7 i Bl T AR
Xy AARHLER Xo: HEMHTE T Xy (e B o L el T AR

(2) HFREC F(x) = 3®(e)X,
e (i=1,2,3,,9) SrBIN KT A R, QN M TR
KRB, F(x) Ik TAO A 3
(3) Zdigrf: 134, HEID (@) ~@(an) WERE.
BRI ®(a) » IX/d<b,
SR by MR BUR B T 25° MBI TR, d R
®(a) » 3X/d<b,
SR, by g MR BLR B 15° ~ 25 BT, d SR,
*EQEFEQQﬁﬁﬁ ®(a2) tg- X1253
SRR, g R b R
ﬁ%ﬂlﬁ*ﬁé‘]ﬁﬁﬁé ®( a3) * X3 Bb4
SRR by g FE IR AT B A R R
WAS TR () - X, b,
SR by R SR P AP R
ﬁ%i&ﬁfﬂ?@ﬁiﬁﬁ ®( 045) * Xs Bbs
S b NEHRE R, PO RCE s, R —, KR
I HTRRL
/E\:'E’%ﬂﬁﬁﬁ{é/‘]ﬁiﬁﬁ ®( 046) * XG = b7
P, b NI E AR, foPRok, HCe A T, Bl S LA
A, BRI LT 2 s, BRI R R,

AL AT HE: @ (o) SX,<b,
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o, b WAHRIRITR, 76T Sk, MBS T 2 BT S Bk 69
FAEE, TG X S UM AR
IE3 el BB ©(ay) - X, 2b,
Rt b EE AR T B, UK R SRR, RO
A H B AR
EP%%Eﬁi&ﬁfﬂé@ﬁiﬁﬁ ®(a9) - Xy=by
ENCIBIEI T e
15 78 RO TR AR 2 R R ®(a10) - Xo=by
et b, R R L
ATV R R @(ay) » TeX, <@ (b,)
Rt @(b,) WA AT VB
AT RO ® (o) + (3X/d+ 3X,) =b,
et d RASEC, by, AR TR SR AR TR CEEREAELIR) |

KIS TSR FIK PESESE  RA e b R BRI A S 2 5 v BB /5 A Lt
[ 20

3 AKEFWFEMARETR

3.1 HRER

IR IR EERE . HOTEFORL A B T R VR SR B 4w 2 P 12 100,000 1
H R HECE FEA 10 100,000 #EZEREE, 10 100,000 -+ 3bF %I 2 AR 2000 4
T™ GRS . LHIA AR =R ERG: —HFE 64, “R/AE28 4, =K
A BEARBIS R — . g3, 78 ARCCIS A HIH T AL & .

RE AR, EMEEEEF RIS R (R BRNETSE IR
(1995 -1999)®; + & FPEIEM PERER A (hAE ARIERAE 12 100 J7 H3 B IR ) ™,
M CORELDRAW J¢ ARCGIS {4, T8 fbab s, F il
3.2 STENTH/E

(1) e EHE: RAHIETER, R ARC/INFO {4, MR, HY5 i
FIFHBURE AT &0, A5 kI BT 5 el L BI AT GE 3t AN [R]85 Y L A 0 T A

(2) MELE: R 1995 ~ 1999 E4sk BAR & B R 3591

(3) MBS 1995 ~ 1999 4R B 6 7 ot 1) e i 1 A B AIGAEL 23 1 B A 4 o A1) B0 AR
PR EEYRER IR, BRRER~HN L. TRE.

(4) & THFI R AR A R TR BRI 5 2 Ber 4k T Fo s 1 b 9%
VA E=JIIETR R

(5) Ap AT FAK PR & XK 9 VLR R 3R LIRS [WI T & 1 R 8

(6) EFIEE: WMEIEYWHELMIEYMA 225, 59502 FIk A 1995 ~ 1999 4£(H)
S EMEALE, ENEMEEM . FRIE.

O RELN . HRERMNET G YT (1995-1999),
535



536 b biiil it 21 %

3

O

(7) AFEM#ER A E AT KR SR EHX AR, SaAREMTE
FIBFIERTS

(8) BN B E: AT B TR LA RN ™ 9

Wil (1) ~ (8) i HHTFMMSARENE (K1, &2, &3),

®1 IRRELMARARGTERBEE Qlay)

Tab.1 The coefficient matrix of the restrictive equations

B gy B g B o B g B B g BB . BB . BE

Z

BH BH # B4 %
FIE kR FR EIR FRL EBR FIR kR TR FR TR ER KR EE FIR IR Kl LR

%

an 0.92 0.96a,, 0.90 0.96

an 1450 1600

as5 1 1

109 1 1
A 3600 4300 @,,, 4800 6000 @, 3600 1500 @, 2640 3300 @, 1600 2000 @, 2800 3500 @,; 1200 1500 g,,, 1680 2100 dus 2400 3000

A 0.92 0.96 @y, 0.90 0.96 a5, 1 1oam ! Ioams |1 I oans |1 Loaw | Ioams | 1 A 1 1

xR2 ERELMPIEARAERELER £33 FRELHMFIHBEFEBRBIERE ©(c)
Tab.2 The constant matrix of Tab.3 The coefficient matrix of objective function

restrictive equations

B L 28 FRE TR
b, 72210
b 67350 1 1450 1600
2
by 85000000 e 1850 2000
b, 43430 e 0 0
by 11740 e 0 0
bg 7430
b, 2610 cs 0 0
by 65210 ¢ 3800 4200
by 5060 e 0 0
bio 16260 cy 650 800
b % 1150 1350
by, (5.0x10%, 6.95 x 10%) & : 3
by 163900

3.3 EBEEBTER
e BB R AR h it Ta R, A RRKSEE T 2 2L EC B AR T
KRR EES (K1),
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[
-
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Land use allocation tendency under different water-saving conditions
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3

3.4 KITHRBEMUBEAR
M EREFTEER T, FRATAT RARE Hh = AR R K S 44T MUR L K IR e &
TE (F4).

x4 FRAKGETHIMHARRUEESZR

Tab.4 The land resource optimum allocation modes under different conditions

BBk a1k Tk
A WU | e | DS | M| o W] WA | | DS
WA | 42 5 b gﬁ%ﬁiﬁmwm$§ﬂﬁ gg%ﬁiﬁmwm$§ﬂﬁ gg%EA%mﬁ%
LT s | R L | SO | T T | R
IR A AL g | (L SRR e | O SO AL o | (M
(R | | RO | AR | ooy | MR | AR | o™ IR
% ’ REAR | % ’ REAE | % ’ (WS
*ﬁﬁ(}j’k’i@fﬁ 70156.2 67283.7 58620.7 71648. 94 68571. 94 55555. 55 73206. 5 72849. 8 53125
AY m’
% ?h{/ﬁj)% i 0 2872.56 16598. 06 0 3110.9 21492.24 0 364. 66 25927.8
AY m’
(ﬁhﬁ;)ﬁ“ﬁ A 43430 43430 43430 43430 43430 43430 43430 43430 43430
I
WA i
ﬁ/f\z)%fﬁﬁ - 11740 11740 11740 11740 11740 11740 11740 11740 11740
I
%ﬁ;']*/tf& i 4 0 0 0 0 0 0 0 0 0
m
[ kR =
i; l?hM\j)& i 2610 2610 2610 2610 2610 2610 2610 2610 2610
TN m
L i P
ﬁlmz )BE e 0 0 0 0 0 0 0 0 0
m
2 Py
'('f‘}‘]m;))}{ Wit 33694. 62 16260 16260 35602.47 16260 16260 36445. 92 16260 16260
m
T 2 e Ey
'(; '“;)Eﬁlﬂ 5075.38 | 22510 17650 | 3167.53 | 22510 17650 | 2324.08 | 22510 17650
m
w3
E/h 2;@ i 0 0 0 0 0 0 0 0 0
I
PH (hm?) 0 0 0 0 0 0 0 0 0
P
?; z)i i 0 0 0 0 0 0 0 0 0
I
ﬁé\[k }i/k o« 6.45 6.65 6.938 5.85 6.05 6. 385 5.25 5.40 5. 801
m
f&j((éé‘f;ﬁ 1.39 1.49 1.56 1.51 1.62 1.72 1.6 1.72 1.85
iR JL
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4 shipSiie

4.1 FHXitHA

(1) XTR—MWKEF. BRIV ARHEAKERAET, #E 1 5HX N
TR B E T

(2) HTIKBEARNE, &M pAERTFKEAF, HAR RS RINAHF,
FEICES VAR (TORRBRTT /KRR ) o A & A 7K I o0 s T /K i = A 21 K 3¢
BB SR .

(3) FERHADKEM (TERFBRTKIEE) T, &8s ir i fR T 7K 1% Bl 43 3 2
BAVEY 4500m®/hm® , H T /EH 6000 m®/hm®, 4 M 4500 m®/hm®, A MM 3300 m*/
hm®, Akl 2000 m®/hm®, HEAH 3500 m*/hm®, 5578 26 & ¥ Hb 3000 m°/hm®, 1%
JE RO 2100 m®/hm? | IR 35 FO 1500 m®/hm® ;. H 2T KA R K RIS, &
A A AR TR K B A0 10% 5 W B KA B ALK 25, & 208 T sth B Ao 7 FH AR
IKEEA WD 20%

(4) izF BRI TR e &, R S s AR TR K E AR B N, 2K
FIAR T R B IR M B AR = 2 N T, 78 B =R R KR8 i 2 44T 43 3 S 6. 331
5.758. F15.175 /2 m®, BIY40]FAR AR IR S B BIR AR R B, BORA G fE, M
BRI A TG WBUR B B s it . AT AR K TR R 7E A PR & AR H k3] — e |
B, AELVESTIE BB N E MRS R T, S E A2 K SR A (A R
4.2 8

(1) AN=FPAKFM T T8 R LR L, [l — 2SR AR K 404 7
B HIEA AW . M EAEY RN B BEK P B e R RS E — MR K-, BEE
BT R, RGRERRE— D EIRAACE b e EYEF A o THAE MFEKYE, &)
PRI, MK AR IRl KT, G R SRR E D, SRE R
KL (EKRES T, MR ESE R A~ i, K5 R
1) 5 BMHABEAMM AT BN AT, I LURARIFE —E MKV b =8
S E A NOTRRS , PRSI, FHRRPTRR, REWA N, BJaRFERS
vh B R AR ARG, 4RTTR R, SRS IR TE — N BMRIKE b B AR HTE
SN R R AR, FE7K SRR S B AR, T3l MR — @ KP b IRE
TG, SSRARTED, SRR NE; V. YD HEFIRR T

(2) fEFHAK, HETRMEERKFMAET, HE MR Z B (H
TR IE =50% , M1YT H3F G b e g 'O A, BT RO AT K BT
B R 6.45, 5.85 F15.25 {2 m’; A — AU AZ B M, BT AR R
IR ARSI K 6. 65, 6.05 F15.40 42 m® 5 B —/~ U0 V5 i 57 B s ) EL AR BRI 2544
BAEBMA, FrRRAOl T A IR S R4 510 6. 938, 6.385 F15.801 /2 m’,

(3) FHUHZK . HEET KA K =AM TR, KA K S B
TR ZHA, DIFERE, [HI7EHTE e FK SR EME T d 4K &R
SRS, FENK IO B AR S MR A LR EUK R IE MR 2, TRk B E A
IRFMBERZWE s = KA K LR T KRB, MK RERS T
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3

Jo BTARAIRBE, 15 AR IR T I RN 117

(4) KA F K YR IE LI R AR 5k, BRI VR Bt
5.85 ¢ ', LAAFHBUR B IOBENRE AL . (RE R BRI, TG, VAR
H 5 TRV I MO SR AL B R, o TR SR, YDA 1%
B, AN 1 S1ATE; KA F K R IR R O, ER
L AT KRR T 6.05 42 m, 53 T2 V0 1) 46 FH M 670 20 Ay S B
o, o THOEHIBGRAEE R, YRS 2 BB, LA AN 1. 62 15T
AR A R K YRR BRI, ORI AT K VR By 6,385 12w,
AV BN TEN , R ROK RS TR T2 UK A I, TR,
FIEN, P S IR — 0 RA IR, R B, K
PRI T3, ™ ARy 1. 72 4L 7E.
43 i

(1) MHHTRR, SR, AT RISAME . WIS B, s
AR, BT ARSI B LR , (L TR . Ve B TI BB, G
B PRTIA SO A A T KRR I L R BB R ], 2 RO M K i B A P9
e, SEGAACEREAG . B R PR, BEIRASHD S B WA S
WK A VORI AL 2

(2) KL RIRRCE Iy A7 ) 13T R K YRR AL BB E Ak SRR A,
VRIS SR U 1 L AR, SRR A AR N R R 22 0 1, BT
JFVESEARR A VIR B B L M O IR B R SR R IR, X 250Uk
HIBESERRHOSE AR, 15 ~25° MOBFMB AR SRR IRAE, FUARTIIHCHE B I 5 Tl
Vo, V-t VIR A6 R A Ay o R M 5 AL A S0 R o
BERH 5 AL RV BUIRIERY MR, WOIFS F B RAEIUR AT B . A%
RIS N AN T SCHAR

Bt ALAFE G LATE R A X FFREF, TTHOREIRTAERMKF 56
KA, REBH

S35 3Lk -
[, e, 45 . BRIV A BRI R 23 oA LR ORI IR S Bk A . M PRAEHE,2001,56(3) « 316 ~321.

—_

(1]

(2 ] WE5E, HEWE, T CTHREARILIM RN LG AR . M 7#R, 2000,55(5) :513 ~520.

[3 1 Fhatr AR, o5 . e B IS Ah S PRIEAL . T EYME, 1994, 14(4) 37 ~46.

(4 ] S, 560, 0. Uil LY #OR IR BRI MR LTI . TP EYEE, 1994, 14(4) .8 ~ 14,

[5 ] kM, FAR . PN AP X - MR AR TR SR 3 P L 2047 . 15X ML PT,2000,23(2) 1133 ~ 137
(6 1 BR)HE. IE S0 AEJLET UM AR RABIGEIXTHE . 1P, 2001,21(4) 402 ~407.

(7 1 #haR, 4420 JE 40 R0 1S 1ML XV IRAR R 7 a0 IR A I8l . M PR, 2002,21(3) 391 ~398.

(8 ] HEHAGIG. TEHIACRIOR (1980 -2000). Jbat: TESGULRREL, 2001,

(9 ] W EPFEo SR AL SHRBT IR TG . BRI SRR . 2001

[10]  IfAEEGEITR . MACARZETHAER 1999, JLRC: H [EETT ) Rt ,2000.

[11] lbiifenl /K 4 UREE 1O, pidbfel Rl K 2 URRAIFFE T 4. vHAL DAL TR SR B Tt
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FIRE LT D fOlk B R A, 1999.

XUFEAE . SR AR K PR R R A L AR TR AR . bt B2 iR L, 2000.

HIE 12 100 J7 e IR M 4 2 s 2. (] 1 100 J7 e YA . Pt o 22 b P S Rt

M. RORG LR, il A U2k Be BT, 1987.

Mgded . o E IR BRI A L Bl A . el AR, 1996,

I, BRI A, . RO U KU RIS . BREERL R, 1996,16(4) 1437 ~ 443,

TAREE, AN, 5% BRI S G A E /R . HBPTZAHE,2000,56 (6) :700 ~709.

Wgd, B R SRR PRI S . b5t B, 1995.

MEFSIR, BARSR, 7 . BGSCTP b X s PRI AR L BB S . ARWEIR IR, 1999,14 (4) 1363 ~367.

B FREERE SRR . BARBEURSAAL, 1994, 9(2) (97 ~ 106.

XUEEET, S5 . BRI A SR . LT B BOR SRR i Rk, 1994,

XNERE . BT AR E . Jbat 3 AL, 1999,

I . ARVTEAA LA SET RS . dbat T EMSIREP L RAL, 1992.

AR (T35, 55 . AP RAK U . A ARRTHSAN, 2000, 15 (3) 1252 ~258.

R, TR . EERE R DRI R (L B A . IR REE , 2001, 20(3) (209 ~216.

SAG IR, b . P E LA . e BRI REL, 1994,

WeAeE, BB Serh i X R RIS R A IR . WL R . R R R IRR . JLnl e IR R
H AR, 1998. 272 ~ 275.

TKIEHR . A EAER IR T YREA R R A L . TEIEITRE R 4R, 1995, 31 (2) .73 ~79.
XUZBE, 5 i X T AR I i R . HIMBTSE,2001,20(2) 1139 ~ 145,

BT 6, 078 . 38 BRI AR X RN R L i 1 R R BIET . HPRAFSE ,2001,20(6) 1704 ~ 712,

Fl I RZB . KR SR AL IR (Y BTN Ly N T . s BB 9, 2000, 19(1) .37 ~44.

TS BT, A6 0 T B/ 3R T R R AR A A AT SRR SN . Y9, 1999 ,54(3) = 241 ~246.
SRIAR, WA, 75« AR T X 3R O 3BT RS . B2 4 , 2001 ,56 (4) :447 ~455.

Kikuchi T. Sustainable changes of agricultural land use in New Zealand. Geogr. , Report Tokyo Metropol, Univ. 1995,
(30): 147 ~156.

Smyth A J, Dumanski J. FESLM: An international framework for evaluating sustainable land management. World Soil Re-
sources Reports 73, 1993.

Stomph T J, Fresco L O, Keulen H. Land use system evaluation; concepts and methodology. Agricultural systems, 1994,
(44) . 243 ~255.

Optimum allocation of land and water in the typical sand
regions around Beijing: a case study in Huailai County

YAO Hua-rong, ZHENG Du, WU Shao-hong
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract; The irrational use of land and water resources in regions around Beijing is the main

cause of the environmental deterioration and the sandstorms. Huailai County is one of the six typi-

cal sand regions, which is taken as a case in the present study. Based on digital land use map of

2000 and contour map of Resources and Environment Data Center of IGSNRR, CAS, the land and

water resources and their utilization status in Huailai were studied and the problems of land and
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water use was found: the water resource was insufficient to meet the needs for existing land use;
both land use structure and land use distribution was irrational. In order to solve these problems,
the Grey Linear Programme model was used to allocate the land and water resources optimally.
The optimum land allocation modes were obtained under different water-saving levels and agricul-
tural water supplies; theoretical base was provided about rational use of the regional land and wa-
ter. Four conclusions are drawn:1) In the optimum land allocation modes, tendencies of each
land use type under different water-saving levels are the same on the whole. 2) Under three typical
water use conditions (normal water use, moderate water-saving and high water-saving ) , there is
one land use allocation mode that the source of sand is generally controlled, one mode that the
source of sand is totally controlled and one mode that the source of sand is totally controlled and
the structure of crops is rational , although different amount of agricultural water supply is needed.
3) The characteristic of normal water use condition shows the investment in water-saving facilities
is very little, but it needs large amount of water-supply; that of moderate water-saving condition
needs certain investment to improve the efficiency of water use and the amount of water supply is
lower than the first case; and that of high water-saving condition needs the lowest amount of water
supply but considerable investment to improve the efficiency of water use. So the modes under
moderate water-saving condition is feasible. 4) Under moderate water-saving condition, there are
three typical modes of optimum land allocation. When the agricultural water supply is 5. 85 bil-
lion m’, land types that are apt to form sandstorms convert to lands moderately covered by grass,
the source of sand is generally controlled and the benefit of land is 1. 51 billion yuan. When the
amount of agricultural water supply is 6. 05 billion m®, lands that apt to form sandstorms convert
to lands highly covered by grass, the source of sand is totally controlled, and the benefit of land is
1. 62 billion yuan. When the amount of agricultural water supply is increased to 6. 385 billion m’,
not only the source of sand is controlled but also the structure of croplands is rational, and the

benefit of land is 1. 72 billion yuan.
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