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Abstract This paper takes the middle reaches of Heihe River as the study area, where has the most concentrated
oasis in Northwest China with fragile ecological environment and huge conflict between water supply and demand.
The water carrying capacity was analyzed based on SD model. Then, the land use quantity structure optimization
was carried out by grey linear planning model under the constraint of water resource carrying capacity. Next, the
probability of cultivated land, forest and grass land was calculated by the space optimization module of Dyna-
CLUES model, and the optimized spatial pattern were identified through probability game. The results show that
when the balance between the supply and demand of water resources is achieved in 2020, the research area can
support 1.44 million people, 7.973 billion industrial added values, separately the forests, grass land and cultivated
land that the research area can support is 953.535 km?, 3947.115 km? and 3027.88 km?. The best landscape quantity
structure include 2742.49 km? cultivated land, 846.456 km? forest, 2184.57 km> grass land, 170.671 km? water
area, 364.509 km? construction land and 13289.23 km?® unutilized land. The implementation of returning cropland
to forests can enhance the ability of oasis areas to resist hazards caused by wind and sand, mainly in Gaotai, Linze
and Ganzhou. The locations of returning cropland to grassland focus in Shandan and Sunan with high altitude,
steep slope and poor water, which have poor soil condition and is inappropriate for forest. Forest plantation
locations focus in the periphery of cropland in Minle and Shandan, and those areas mainly are flat unused land with
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good water resource conditions, which are of great significance for water and soil conservation, wind prevention

and sand fixation.

Key words water carrying capacity; landscape pattern; ecological construction; middle reaches of Heihe river
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Table 1 SD equation of water resource capacity system in the middle reaches of Heihe River Basin
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532



SEES TR B ARE 04 A i A 2 A A R R

minf(x)=421.11x,+520.37x,+509.19x3+0.01x4+
88.49x5+0.01x4,

TE LY R BOR @K [R], A5 ) R 6 2 5 20 F1 Ak
{E, W5 LA 24 o 5541 A0 H A oR 85U A Lingo11 5144
PEATR AR, 153 SFMEAL T (R 3),

KB AL B TR, XA b S Rl E SR
RHAT LR, AT B145 T R H R AE 2(1)=(0.255,
0.255, 0.255, 0.263, 0.289), 52 (L A J7 2 M f,
BRI LRFITES>T RS> T EI=TE 2=
L, AT, JrZE 4 5775 5 R BLAR AR

TEFTZE AT, S 32 B2 Sk b Fn A )
FIHL, B AR AR o, 50T 5 X 5 JH 1R A
WA, IR T N TR BRI . 1
HESH, KA EE RS, ihk 5
BN, SZ KGR SR BRI, R M
RMERERR, H5 2 iR R AR 0 A 25 IR
BT . LA LRI et Jr 4 5L
iRt LR L) W
23 EBBEETEEREML

MF4FEH, Autologistic [F] I Y ) ROC K &
e, ook M S RURS B R B 1, A FH M B UG
FEW T 0.99, #FH . RUHL . KRR A Bl A AR
K BE AT T Logistic H1 GWR AR 1 4 &8 A PR B 1Y) 42
Tto Bk, AR SCHET Autologistic BRI 5 HF L . Ak
iR 1 o A AR (] 4)

HR 9 S5O 25 M D Ak de DL T %8 4, kb 1 AR

#3 BARHERNMELERMLLTREm)
Table 3 Landscape optimization program in the middle
reaches of Heihe River Basin (km?)

sk E D! - ﬁ%z Sy 4 FES
(TR (i) (BR)y
b 3018.64  2882.93 274723 274249  3013.74
i 52522 632.29 739.38 846.46 953.54
i 2101.17 212897  2156.77 218457  2212.37
KK 170.67 170.67 170.67 170.67 170.67

BB 36203 362.86  363.68  364.51  365.34
ARFHHL 1342020 1342020 1342020 13289.23  12882.27

x4 3MEEAKRER ROC @K
Table 4 ROC test of the three regression model

MUARE ARl bk RO ka ERBHM AR

Logistic 089 088 085 0.78 0.91 0.85
Autologistic 095 1.00 094 091 0.99 0.92
GWR 089 074 074 0.77 0.94 0.89

T /D 276.15 km?, K M RN H v AT 4 0 B4
321.24 f183.40 km®. 7 2R IA] P iiE, o 1 B A 386 o
ol IR AT, B AR BEA R R 83.40 km®, W
IBHFA AR FR N 192,75 km?, HATARH 58 4 A T
T BRI N 128.49 km® . 3T + 3 B AR 404 A,
T A X . AR R AR A B R AT AR A
s g R, BT,

D) B FHA AR o DL BF R 75 5, 4R HOHE
Hiu BRI R b Y AT R, SRR IS EAK M I AN S
L AR b %) XS8R IR B AR DX, B BB b A
R T RS, HARHAER S5 HF AR 22 22 5 K
) 192.75 km® MBHFE AKX

2) IRBFIAFIX . DL HE L O T 5, 4R IOHE
Hiu R R b 1 A R, I R M I AN
MR b RN b ) DX I R AR R AR X, R ECE AR
RRFMHMES, H R AR 5 HF A 3R 2 22 5 K
1) 83.40 km? HiB HFA H X

3) AT AKX DhBAT A I o 75 5%, 4R
RHIL I 43 A0 MRS58 436 A AR FH i v S5 35 EMR b 11 X
R N T ARIX, B UMK b AE 5% Je K1Y 128.49
km? A T3 AR IX 3

LS AT LLE Y, R AR AR X 32 B0 A 7E Sk I
R R, LA U 0 25 1 V0 1k Hb R 5 o A 25 B
F, T AR SRR A XA, 22 o0 34Ok B
BETF R X3, b DA A TE Bk I ™ & . B HEE
AR AP B AR . N AL S AN X R
i, ZMIBREE . WK KRR ER
i, BREZME 2, HAE BRI, B
WE EBAAAIXK . N TR A P 7E R AR AL
(AR b AN B, DA SRR XS 28 KO IR SR AR
FR AR R J, X R SRR IR SR . K AR R
B R V0 45 A S T RE AT LR

3 54
3.1 itig

X3k A ST K EGAE K. AT KESEE
B, MR X AE SRR IEE R T SHXRE
Fr s WMV K. ASTH KRB IEA SRR
BT ) B AERE, SRIFEK TR . RS R G A
ST E A, fETRX, KRR CH T
ABIREER, HERA LT RBNMEL. 7
TR X AR R i, KR AR R R B e
AR E ., £ AT 5 X 50 R a5

533



bR RFEM(ARBI¥R) 558 $H3M 201945 A

N PR
A uj{ﬂ\

b

(b) #hit

-&

A N o

S o
A

K\\\\

o ‘\"f_"\.: V, {

s, WO
&4

60 km

B4 BiadiEsiit. wnmEBRRES R
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