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Table 2 Land use status of Henan Province 10* hm?
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25,700 N BRI HEEE,i=1 WEEEE,i=2
KPR, i=3 NEEE,i=4 WENEE,i=5
KARARIEH 5 I 2B A+ R FH 2R =1 Bk
Mo hm? j=2 )@ RAE S ML, hm? 55=3 Tk FH b
hm? 3k AEZ B R - M A FH2E R k=1 A #F L, hm?,
k=2 N AkH, hm® k=3 J/K M, hm® k=4 R,
hm® k=5 JHHL hm® k=6 N H A M hm® k=7
AT I hm? 5 CP, S 2855 A8+ st ) 194 547 4L
25, 70/hm’ 3 CP;, N AR 2 U 0 A b R 9 S 07 3025
JC/hm? s« & ERE R 0 1Y j 28 M X ) 78 5 hm?
xS R K §HY k2 M X A S B hm

2.2.2 HREMN
(D) FERAR .

2 S (CN:, - x2) +TI*=TO*=TD*, (3)
KON, R AR 4 55 B+ s R B0 2, O
NN (CN, - x) AL B 4 )P 2

i=1 k=1

L 78 T1 B xR 2 58 3 B A e A T
TO* NAREFF R LA™ o0 TD = AR v il

+ 3R FH IR H AR T
(2) ML A = 2
N (YPUP - x},_) - YI*= YD", (4)

L, YPUS ARG B4 vhm® 5 YT AR
BEHAE A G YD O F s HAR 7 5 xS N
A b EL B hm®

(3) Ko HE = LR

6
N wPU; - WI*= WD*, (5)
k=1

K. WPU; R HERE £ Hh B K 4 e i kg/m®; W
R VE Bk A b B FE K B RUAR  kg/m’ ; WD KA A
F%‘zadﬁ,kg/m%

(4) AT 2

Z 2 (WC - x) + 2 2 (WC - x},) < AW*,

(6)
X wes A G o8k b AL RE K &
t/hm*; AW* A R K E ,m’,

(5) AT A FHREFEZ 3R«
Y (EC! - xf) + 3 Y (EC - x},) < AE*,

i

5
i=1

(7)
K. EC A EMFIH j sk & LAY A7 FERE , kKWh/
hm*; AE* o] R BER , kWh,
(6) Mf; H b AL e A,
TP* /(3 fo,- + Z infk) < MIP*. (8)

i=1 j=1 i=1 k=1

K TP B MIP* g B 4 Hb i B2 7 Bk
ErEZ AN, A/hm’,

(7) IR 57 8 2R
S Y )+ Y Y (e k) <ALS, (9)

=1 j=1 i=1 k=1

K, Lo AR 3k bRy S AR E 35 55
s, A/hm®; AL* Al FI 5580 17 .
(8) £ 7 4 Ml 1) FH A5 B M 2 0

Y Y < MIL (10)
(9) AR 2% AL A 1 A 1 38 AR 2
N N xn < MIL, (11)

A MILS 2 B+ o A j 2605 R AL, hm
MIL; RAEZ B # L R b 2R R AL, hm?®, 1E
B % v 4 T AR AT LA A Sk e A T

(10) 15 /K AL BRAE J1 40K

5

Z (CWC,
i=1
5

Y, awcey, -

i=1

5
X))+ 2 (RWC,_, = x72,) +
i=1

5
x5+ D (AWC: - x)) S AWD
i=1

(12)
X CWer -, S Ik 5 K HE R 2, vhm?
RWC,_, i RAE 2 JH 3 T5 7K HE R B, v/hm
IWC? -y Tl 3 75 K HECR B, v/hm? 5 AWC,
S Hb TS5 K HE i 2R B0, vhm® s AWD g 35 K kb 3 fE
1,6 p MR B 25 B A SR R p 1 BUE
H[0,1],

(1) AR P ab BEEE 1 2001



JERY 00 4 T - R 4 A KL B 5 139

5 5
2 (CSCf,-:l : xii‘:l) + 2 (RSCiszz : xfj:Z) +
i=1
5 5
N USCH_, ~xfy) + X, (ASCH_, ~ x5 ) < ASD',
1 1

(13)
A €SC, g Y b R R P HE R B
t/hm?; RSC,_, Ay Ji BRAT 5 JH b T4 52 0 HE i &
B, vhm? 5 1SCE, -y S Tl 3644 5 0 HE 3R 8,
v/hm® 5 ASC, -, kB 161 0K B2 ) HE 0 3R 80, ¢/hm?
ASD y [E R E Wy ab FRE T ¢,

(12) K F Wi R0

i i (0C7 -x) + Z i (0C - x7) <AO*, (14)

K. ocr A ;8 & oKL K m
H,%; AO* KRR EES HAR , km®,
(13) FRHb 245,

(Zx/iz)/(( Z leij) +(Z Zx,ik)) = MFR",
(15)
K. MFR® i /NRHBAE 8%, %
(14) T e FH B 295
S (FP: a7 )/( Y, D x5) < MFP*,  (16)

K. FP7 b B (7 BF M i AR AR i A B, vhm?
MFP* e KA VAR Bt 4, v/hm?
(15) T B A2y o,

5 3 5 7
S Y+ X Yan=muLt ()

i=1 j=1 i=1 k=1

A, TUL® B A hm?
(16) B 2y .

%, = 03

(18)
x5, =0

ik IPP-LUPM ﬁzﬁm P 3E o 5 A L AR
RIS AL s R B A S RO 3,

3 WitE5aH

3.1 T ABRBENREZENBLXRZDN

AR A SCHIEL ) TPP-LUPM BRI Y4 =1, A
p ARSI AT AR 2020 4F 0] 7 48+ HF FH A% SR A
AN p KV 5T LRI R R (R 4), M i=2,
3,4,5 0 IR R, B AR 4 AT AR R i T
P AR 1 ", B BRI (928 25 5 /0, ik B, 44
TR o8 A5 B K, T LURR £ A 25 V- 0 3 B AR
MR JE T ORSF R - o R SRS SR i x
AP REAR xSk BRI, A b A R AR A5 e Y
2001 T (R A Eero B - AN 8 = e b G L
W, B, 4 p=0.01, f(x)* W AL N [4.78,
5.55] e o, + R H AL 45 #E 4.78 T3 A2 T AN
5.55 TACIeZ ), R —AN 3% S48 i SC bR 76 3L
TR ZRAR G, — M, B 1 b R 8K 25
XoF 17 P O 5 DR A, /0 A R A R XoF Iz 1 i 25 JRU S
WK,

R3 ZF e HREMERSH (i=1)

Table 3 Economic, social, environmental, and technical parameters (i=1)

TUL*/10* hm* [1456.2,1 669.96]

TP*/10* A [10 952,12 047]

MIP*/( A -hm™) [655.8,752.1]

Tr*/10° JG [885.09,1014.5]
TO*/10° JC [5952.6,6 822.2]
TD*/10° JC [6875.0,8 704.0]

YPU:/(t-hm™?) [12.06,13.27]

YI*/10° t [1470.0,7 490.0]

YO*/10* t [9 780.6,10 758.6]

YD*/10* t [19 560,21 516]
WPU:/ (kg-m™) [1.20,1.82]
WI*/(JG-m™) [0.22,0.43]
WD*/(kg-m™) [1.50,2.15]
LC;/( N +-hm™) [403,456]

AL*/10% A [1774.5,2 400.9]

WC:/(m®+hm™) [1462.5,2025.0]
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[204. 87,279. 98]
[3.12,4.56]
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0C:/% [3.0,4.0]
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CwC?,, /(10" t-hm™)

[4441.3,5287.7]
[760.0,1 028.0]
IWC; /(10" t-hm™) [1039.0,1 405.0]
AWC?,_,/(10* t-hm™) [1091.3,1476.5]
RWC?,_,/ (10" t-hm™?) [311.0,421.0
CSC: .,/ (t-hm™) [0.54,0.73]
ISC; ./ (t-hm™) [734.0,994.3]
ASC? ./ (t-hm ™) [7.72,10. 44]
RSC,_,/(t-hm™) [220.1,297.8]

MFP*/(kg-hm™) [30.0,40.0]
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Table 4 Optimized land-use patterns and benefits under different p levels

LA P=0.01 P=0.10 P =0.20 P=0.30 P=0.50
i i F B F B F B F B F B
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k=3 [3642,4082] [0.28,0.37] [3885,4354] [0.41,0.46] [4128,4627] [0.45.0.56] [4370,6723] [0.58,0.61] [4856,5443] [0.70,0.79]
k=4 [1889,2232] [0.23,0.26] [2014,2381] [0.33,0.38] [2140,2530] [0.28,0.31] [2266,2678] [0.32,0.42] [2518,2976] [0.49.0.51]
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k=6 [5912,6308] [0.19,0.23] [7883,8410] [0.23,0.27] [6701,7149] [0.33,0.36] [7095,7569] [0.40,0.51] [7883,8410] [0.52.0.55]
k=7 [7287,22168] [0.42,0.45] [7773,8905] [0.49,0.55] [8259,8769] [0.51,0.57] [8744,8827] [0.62,0.66] [9716,10316] [0.68,0.72]
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Study on Uncertainty Land Use Optimization and Planning in Henan Province

ZHOU Ke

(North China University of Water Resources and Electric Power, Zhengzhou 450011, China)

Abstract; The land use pattern with uncertainty influences was deeply studied based on land use suitability. The
geographic information system ( GIS) and interval probability planning (IPP) technology was combined to build a
land use planning management (IPP-LUPM) model. Firstly, land use suitability evaluation was carried out based
on GIS data. Secondly, taking the maximum area of different land use types and the constraints as input, the IPP-
LUPM model was used to optimize land use area and to obtain land use optimum schemes with uncertainties. Tak-
ing Henan Province as an example, it was shown by the study results that when the land use suitability i=1, uncer-
tainty probability p=0. 01 level, [ 4. 78, 5. 55] trillion Yuan could be obtained for the land use benefit, when i=1,
p=0.5,[9.66, 10.44] trillion Yuan could be obtained for the land use benefit. The greater the suitability level,
the higher the land proposed benefit could be, and the greater the ecological environmental risks would be. It was
shown by the results that the model could provide an effective way to solve the land use optimization under uncer-
tainty conditions. It was of important reference value to optimize the land use pattern and management scheme.

Keywords: land use; uncertainties; suitability evaluation; interval probabilistic model; planning and management





