Hlet 435

201445 H b 15

Journal of Geo-information Science

Vol.16, No.3

M % May, 2014

ANN-CA

KEELKFERT,BER, L K’
(1. PERF BRI S E - HERTT ST, AL ST 100094
2. thE g RS E S E AR TR, A et 1000835 3. FhE Iy KRB 5 ERES 4 0%, b 5T 100193)

AR S Feb et b S R 4 P 2 0 285 S R TS s T Sy B A, AR A 1 6 T ANIN-CA AR 11 I 4 5
WSS 23 RRADUASETRY | 0] 0 i 7 AR St 5 T SR Bl g D 1B B e 7 5 R AT 1 A S qbl . BIFSE 2 SRR - AR
ZK X TSRl H AR M R A D B UK S SR IE AR OGO AR, XK BRI TSR M B 5 A 1255 N H %%
JEXH N T A RSl A FH 2 ARG, B N 1 B AN, 7R FELRISTIH 180 25T ) T AR S , ToT 3 R 45 %
SR Hb 1) TR RR U T2 U 2 5 B AR A 7 35 S R s AR S0P E BN T AT S, KA AL S

N TR AR 55k

TCHE B S PR 2% 5 T 5 DK ST 7 5 5 Sl s AR S i

DOI:10.3724/SP.J.1047.2014.00418

1 515

P AL A AR N R 5 AT s L R AR Y
SEAL BE T LSS SR i A A SRS, X I
YRS AR AP i 1) i) 8 B A B A Bl L AR
U JE A 38 4 T 9052 Y A 3 IX e T e L Y
M BT DAL, X R D 7 WL A ) 4
FERE A VY AL M X B3 BT IR OR3P 5 T Hp R R B
Rk e IE . H AT, A ST 5 A Jm i 7
YR 1 BT, A b T D s s B X e
SRR S ST 2 AT . BT
TEBLZ5 0 PR3P R TR 22 50 2001, Jim 3 R o
PRI AR 75 S 9 i 5 4 I DRSS R A AR
2o 3 2 R o M) A R e o3 i T
AR AT I8 M 55 AR Sy R Bk Bl g 7 b
e BRI JE A B 2 (AR, 20 2 (L T 00 A5 72
T2 TR FEUASE R R i o A 20 L g S I
fifp 1 1 55 9K Bl 7 PR TR O PRUR O R AN RE S
HEAE 23 8] AR FHAS R, 1 2 R (e 70000 A 28 11 A

2013-01-29; :2013-11-24.
E R AR F R I H (41271419)

JE 23 (A B AL Y BB AE 25 0] 1 f i 2 (0] 43
A A Jey W A8 Ak 2k B 6 L 55 3K Bl g DAL ] 1Y)
RCRBA TR RERE 1Y, H 2B 28 a4
IR VA 7% TR FE R G AE 25 8] ) AH B AR
[ 0 e E 3 4L (Cellular Automata, CA ) F5 l
Ry it (] 23 1] R ASH 2584 9 51 7 224
R FE57 75 18T b B G AE 23 W) 1 A AE B AN
AF ] b i PR DG 2R, (i AR 25 W) A2 R e o AR A
U7, A SN A o H S LR
TR e 10 ) 38 43 S B A LD 1) e S, e B A )
RZ WA R SR SO XELLE RN, R
FH 1 22  2% ANN (Artificial Neural Network , ANN)
HBE AU SR AR BT 1 Bl WL AR 2% 0 e 4 90 0 2%k, ]
A RCH TR A TG R S AR %) 45 1) R R 45 A 0 7
FE XM HET, FEN AR Z 800 ANN-CA 8 32
IR ET 6 A b R R/ B AR AR K e T B sk Y iF
5o AR AN TR 48 W 48 A7 g gt T R 1|
J 3 b 55 UL T R Y ANN-CA i 25 DAY | L K.
HBR ) 718 SR 38 T i o

7K IEE(1988-), 22 Bevh i 22 A -/, 2 R IR AL A58 . E-mail:zm_813@163.com
* TRATE(1964-), 5 4%, F 22 DS b [ 2 55 SRR AR (b i JB e T BEAUFY . E-mail: zhangrq@cau.edu.cn



338 HRIETE A FET ANN-CA HYH IV i S AL 3R sl 1§ SR pr 419

2 WSS IXHEDL -5 R IR A

COAR NP5 H B T A AR R o ST Syt ki
BT T BB 22 I S5 R 2 W R 2 ] AR
££105°51'~106°54", AL 45 37 °36'~39°14', #i4K 1100~
1200m, Hoph b iy + 5 T2 X, ST R
W, AR R K B K 185mm, 4E 28 & HE 4 1825mm, 2
SRR 1045 o AP B A, b i AR
BRI B TR Y 1/4 DB 0 20 X A AR
BRGNS, FIARERHY, BT RBUSE A A T
K T HOAKCR R A D . 22
FARMRZ M, Wiy BT 1 b i ARt S 0 e
ZEMH RS A0S 3] 20 HH40 50 4E4C, BEB HEHE R
G oeE W TR ORI ZE 40, M 20 tHE2E 30 4EAR Y
527km? | P& %) 1958 4 [ 160km?, 1981 4F L 7
107km?"",

BRI T e T A (R SR TR, 5 R
T RH Xt S 45 SR IRIA W Rt B
ARSI, Rl M X ph 25 2250 KR AN SR IR &

I P e o) i b A 75 2R 0 R AT R A ]
() H £5 E PRI, X 2 PN b 5 WA Jey i R
AT ST , AT oAb B S5 B AR i 1Y
il R PR AR AR

(2) AR SCRFH 1991 4F 8 H F12006 4 8 H i) T™M
TS, DR A A A P SRl LR 1010
BN ACK IR A NI
&l 3238 B145, Ge B A G THAE 4 R G Y S0
PR AR A2 ARl 214 0 188 A 2 e S
SN SRS SN LT e iV B o s R R TRLTS i R
TP HUYEIE M KRS R T T N | s
RN A AR {2 2 7Y oy 24 S5 A A 30 0 kb oy 2
Ko ARBFFEIERL T 600 REA S IR F7 5 A FE 56
E , 1E 8 % 5k 3] 87.67% , Kappa 2 0 140K i
86.35%.

AR HB K Bl PR 2R AT 9% 26 B, 1 s RS 7R
FATE AR 38 B T — e S Y B 2 AR i, AL 4G 4%
0 1 o T T I P B R L Al R B R T
1 SR AT 278 ) LA Y b 2 R e i B L B

1 ANN-CARERIGAEE
Tab.1 Input variables of ANN-CA model

23 [ A% i PN LOIRES SR ARSI
s A i
BT IR AR (x1) FIH Analysis Tools 0-17 km
B R RS BE ES (x2) B 1) Near iy 4> 0-95 km
AP HAT 1 2 A
SSREFNIVL ST G| 0-9 HIT
SRAT AT B ITAC (x4 ) 0-9 HJT
AT I A TCEE (x5 ) FI I Matlab i 5 0-9 78
AR KRR A TR (X6 ) (3x3 %) 0-9 7T
AR B Y BT (x7 ) 0-9 HJT
203 B Y] {1 BT (28 ) 0-9 50
AR H A BT (19 ) 0-9 BE
HoT H AR A M
R x10) FIF ARC/INFO TIN, 1100~1200 m
AEHREK (X1 ) 4> ARC/INFO GRID 83~196 mm
AR KR (x12) | FH Spatial Analyst 1557~2335 mm
AR H BRI (x13) FEHe i 1 Kringing 1 (i 3017~3154 h
AER( x14) 9~10.7 °C

MR 2 AL (x15~221 )

HaNE
NHHEE(x22) FIH Spatial Analyst
Al i ( x23) FEHerP ) Kringing i {H

T A BT KR F R e , ik
JHHU A AR AR 2 Y

65~609 A\ /km?
1257~16647 J1 G




420 ok 7 B R

TCHIFE SRR K A AR @SS . #E ANN-CA SR,
BT N2 14 23 A 28 056 IO T 52 1 1 O A A 1Y)
16 /13K 5l g - 7 ARV i 3 B4 A AR Y
RO B R EER S B e 1 R . A Bdiais
LR UTM £ , WGS84 A bR R , 55 4847, If 48—/
B 60m ASCIL_GRID #% %8l . &5, BT A Y
Bl A I8 — A A B (S FEIFE[0,1] =2 8]

3 VAR fL Y ANN-CA F A IR 5
LB

3.1 ANN-CA &8I #)32

(1) JCHE . 7EHET ANN-CA B [ 95 s 5
SRTE LA v, ST AR A S O i 28 7R
MUK g o] it M A M | BT | K R
M TR, D R 1 M (B R A ) A
HAAE IR b 2R, SR B o2 (8] — 4k DUk
T, TR /INEE K 60mx60m., ABIHR F 8 A48 fi iy
Moore #5751

(2)FE4HRIN . ANN-CA B3 py 11| 24k He 7 78
MBI B, Fe [l — e 4 P2 ]
YIZREHEAS BT () S50, TN FH I R b (A5
RUHEAT IR, A SR e 8 BP 3L, FIH
Matlab 2011a FF & SCHL ., LS E5H) 700 3 )2 55 1 )2
FBAEA S 3 23 A HE T, 435X R M
AR AR 1 5 5 2 J2 N B & 2 AR S Kolmogorov #E
BT 3 JRAYARLR s 2 R 45, RS 2 R 20
AR AN Z I 2/3, A SCEEH 2o A R
LM, & 2R R E LG, SR & EMEITTh
1640 NGl R ety . IR, 58 B & J2 O e 22
JCECH A 16, K F tansig #0555 56 3 2 R fin
2, T TTAUE, 43 SR 7 AN 2SR (1
AR >R H logsig il BREL

(3R TR FE 43T o ASTIF 5 R FH G HL A BURE
BT, WBIEFE X ) T M ks 2 (it 2 165 216
ASTEHE) FPBEPLHIER T 30 000 T ECHE A/ i
(R 25 50 P RN 6 E 5 2 o B 1991 410 i 2s [
7Sk 0 4RI S ANIN-C A AR TR f8 T30 B4 22
ST T AR TR i A ANN-CA BB FAR A
WK 1R

X FAETRDRE FE (W BAE P, 98 R I A5 s
(75 1%, B 2006 4 [ ALAUL ] 55 2006 4 1) 28 8% A 126
P B I HE , AOURS B A 84.24% , A ik 3] T 4%

SRS 20144
| s | IEEEEEE
[mpRssit|  [EahsmkEz|

| |
|§E§%ﬁﬁ$i
g A
TR ﬁﬁﬁ@ﬁé
ANN-CA
ANN-CA AN,
ANN-CA TS AL
15 T R 3 SR

K1 AR
Fig.1 Technique flaw chart

#*2 BPMEMLRESE
Tab.2 The performance parameters of BP network
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Fig.2 Wetland landscape pattern simulations under three annual precipitation scenarios (7., V2, V5)
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Fig.3 Wetland landscape pattern simulations under three population density scenarios (W;, W,, W5)
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Fig.4 Wetland distribution pattern simulations under three agricultural gross output value scenarios (G, G, G3)
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Tab.3 Comparison of simulation areas under three annual precipitation scenarios
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The Scenarios Simulation Analysis of Driving Forces of Wetland Landscape
Evolution Using ANN-CA in Yinchuan Plain

ZHANG Meimei', ZHANG Rongqun™, HAO Jinmin® and AT Dong’

(1. Institute of Remote Sensing and Digital Earth, Beijing 100094, China; 2. College of Information and Electrical Engineering,
China Agricultural University, Beijing 100083, China;
3. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Wetland landscape spatio-temporal dynamic development process is more important than the ultimate
form of its spatial pattern. Only clearly understand wetland dynamic development process, the theory and deci-
sion support of wetland resources protection and sustainable utilization can be provided. In this paper, Yinchuan
Plain wetland landscape evolution driving force analysis model was established, full considering the causal rela-
tionship between the geographical phenomena in space and time. The transform rules of cellular automata (CA)
were built with the model of artificial neural network (ANN), which reduced the man-made subjective factors,
and improved the accuracy. Comparing the prediction results with actual wetland types, it concludes that the pre-
diction accuracy reaches about 84.24%. Three driving force factors as annual precipitation, population density
and agriculture gross output value were selected for the scenarios simulation of wetland landscape pattern. The
scenarios simulation results show that, average annual rainfall has more significant driving force to natural wet-
land, in the process of reduced by 10% to increased by 10%, the area of river and lake wetlands continues to in-
crease, with river wetland increased 26.3844 km? and lake wetland 22.4100km?. Rice paddies and ponds main-
tain a steady growth. Population density has more significant driving force to artificial wetland. With the growth
rate of population density changing from 8 %o to 18.7 %o, rice paddies and ponds expanded greatly, i.e. 19.4364
km? and 18.2088 km?, respectively. But the area of natural wetlands (river and lake wetlands) decreased gradual-
ly, and the construction land increased markedly. Total agricultural output also has more significant driving force
to artificial wetlands, but slow reverse inhibition force to natural wetlands. When the growth rate of total agricul-
tural output changes from 4.5% to 6.5%, artificial wetlands such as rice paddies and ponds expand rapidly, in-
creasing 21.5604 km? and 19.1880 km?, respectively; river and lake wetlands decrease slowly; and the construc-

tion land and the Yellow River washland remain basically unchanged.
Key words: cellular automata; neural network; wetland; driving force; scenarios simulation; Yinchuan Plain
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