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Abstract

Shiyang River Basin is the one of the highest water resources development of
inland river basin in China, deep in the hinterland of the Eurasian continent, away
from the ocean, water resources condition is poor, the change of climate and human
activity disturbances show some vulnerability, which is typical fragile of water
resources in arid region, change form a morphology slide into another form by outside
force easily, sensitivity and variability. In the past two thousand years, ecological
environment deteriorated gradually under the dual impact of climate change and
human activities, especially in the last fifty years, led to the shortage of water
resources, soil erosion, shrinking glaciers, rivers flow and a series of water resources
environmental problems. Especially in Minqin County, large tracts of dead vegetation,
natural oasis is contractible ceaseless, desertification land area expands increasingly,
sandstorm hazard increases, as the center of the Alashan plateau, it is one of the three
sandstorm source areas in China, arising from the attention both at home and abroad.
To change the harsh reality, first we should recognize watershed scales landscape
pattern along environmental gradient evolution, to explore the relationship between
basin physical environment and human activities and provide a scientific basis for
landscape planning and management.

Based on GIS technology and moving window method, the characteristics of
landscape pattern and its temporary, spatial differences of Shiyang River Basin in
1987, 2000 and 2010 were analyzed. According to characteristics of natural
geographic gradient of basin in 2000, two transects which have been set up both along
river's flow direction(Trl) and perpendicular to river's flow direction(Tr2), sampling
interval was 1km. Finally, take elevation, precipitation, temperature, population and
GDP as the environmental factors and the landscape pattern indexs as the target
species, redundancy analysis of constrained ordination methods (RDA) studied the
pattern of landscape gradients with environmental factors. The results show that:
Unused land, accounting for a half of the total landscape, compose a major part and
were the matrix in Shiyang River Basin during the study period; The transform
between cultivatedland, grassland and unuseland is the main landuse change in study
area. The distribution of the landscape pattern index values showed significant
differences from southeast to northwest gradient in 2010. Blocks dominate the
landscape structures in the basin with structures in the forms of ring or

banded(corridor)dispersed on it; From the space point of view, the landscape pattern
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indexs in vertical and horizontal gradient were significant different. From the time
point of view, landscape pattern indexs of Trl in 2010 was significantly lower than in
2000, while landscape pattern indexs of Tr2 were not change significantly with the
time; The RDA analysis results also showed that gradient changes of landscape
metrics and environmental factors were closely correlated: gradients pattern of
landscapes in Trl transect and elevation, precipitation, temperature dependence were
closely correlated, correlation of gradients pattern of landscapes in Tr2 transect and
temperature, population, GDP were relatively strong.

Based on the accumulative cost distance theory, using the minimum cumulative
resistance surface and the cost surface model, construct area, ecological corridor and
ecological node landscape components to strengthen ecological network space,
lastly,landscape optimization scheme is put forward.

Key words: landscape pattern; gradient; environmental factors; landscape

pattern optimization; Shiyang River basin
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Tab.1 The land cover classification of Shiyang River basin
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Tab.4-1 Meteorological Statistics of Shiyang River basin
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Fig.4-3 Precipitation map of Shiyang River basin
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fRgh A, RER ORI AL S BEHAR A (87 Sk, BRURFERI AT 23 a (],
FIAR G A AR A2 LU/ o S5O0UAR SR RFAE B ROBE 808, AN RIS 5 T
BN WSO JRREEA ], FIRWF T DA 2 o e e, BEALFR SR, b
FFRLEIN TS FIE . TR A, 7E 1987 ~ 2010 4EHH), AZ&IGEh1E
FHFSONBEH RIE, iR SO AR T W S0, BOAR AN VA PR AR 3 B
7 A 1) A5 R T PR (L PR 0 v B K AT S TRt P A A H 2 5
Fey HYWHKR TREGEAAS, S8 T8N PR G R AE R
I ESAR R AR, TSRS T SR BE RIS Jd, A A3 SRR B I 22 REIE 3
B ARSI, BEHUBAR I S A MEREAE RNV AL AT IS I FEAIG, A 45 Bk )
(REEAT MY o, AHL[R) IS SR AN BT [ 3 25K, BH IRTAR AN W R OK, AE45 S e
FR3TEEIR ) 52 20 P AR AN DO P 358 o, SRR R 5048 o LA e P 348 o o FE 2N R B L
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PEBER X IR, SO R LA AR 4k, H ARl LIS % o 3,
RSP & LEB K

% 5-11987 ~ 2010 FRFRX L FI B E7S
Tab.5-1 Land use dynamics of study area from 1987 t02010

| Zh A
+H 1987 4F 2000 4 2010 4 LA FH A
Ko Dynamic K (%)
(B Eb 4 (B bt 4 (B &l 1987 ~ 1987 ~
(km?) (%) (km?) (%) (km?) (%) 2000 4F 2010 4F
i 6413.81 15.81 6880.94 16.96 6191.31 15.26 0.56 0.15
i 2676.40 6.60 2606.30 6.42 2188.72 5.39 0.20 0.79
B 1137028 28.02 11037.74 2720 10211.45 25.16 0.22 0.44
K sk 147.79 0.36 155.43 0.38 414.89 1.02 0.40 7.86
3L
}%z 363.82 0.90 392.47 0.97 542.85 1.34 0.61 2.14
|
ﬁ;;j 19606.87 48.32 19505.29 48.07  21028.96 51.82 0.04 0.32

% 5-2 1987 ~ 2010 FH 5 X Lt FI AL 3E M
Tab.5-2 Transform matrix of land use types from 1987 to 2010 (km?’)

2010 4F

1987 4 b PR I 7K 3k Hix AT FH Hh Mt
b 4260.77 114.52 874.52 47.57 311.93 826.34 6435.67
PR 137.22 1217.41  1176.86 33.47 5.32 131.77 2702.05
i 1020.68 757.42 5780.46 71.35 37.12 3742.00 11409.04

KIS, 27.82 10.83 38.67 47.93 0.64 23.14 149.03

MWL 178.99 3.11 20.49 1.65 136.80 25.44 366.47
AR 54693 100.27 2290.73 205.41 56.88 16444.41 19644.64
Mtk 617241  2203.56 10181.74  407.38 548.70 21193.11 40706.90

5.1.2 SO R ALK S AR A 70 #r

JE UK EIRBEREIA(CA) . BEHREE (NP) ST 2 B R TR AR (MPS)iX 3 M
HOR W REAE 78 IR RSSO A R BE, AT SO 7 1) 2 TB) S o o |
R 5-3 WL, A AN R SOUSE Y ) T AR AT R 22 )5 e rp SO J5 ok AR F
AFAEAIT T X ORIEAG A 1R S SOWARRAE s ZKIR T A R 2D, 2010 42915 1%
PRt B SOW 2 FIL) Y 30%, AR Y 6%, FEURBES RS
Difess, KEARE, KIEHRFERE K. ZKIH) NP ERFFU G n 1 234,
THAUBIE N T 267.1 km®, [ NAT [Pl AR B TREEUAS B 3% gl wlh MPS
M5 BRI AR, AH IS5 RS R RR I R 5o K 2 A 20 A 28 AR R H
MR R R ARBEBBEHR R BT EL, 1K AT LA BE R (CONESION)
{EHAFRIIGUE . MPS S/ oA v P ML, sl e = 2 PRI R R ot IR i 2
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YO DX B B AR Jie R B /b By Bl S LST A S K, WEST I Tl AR AN
K, RHEFR LPEHIRERGE . B, FRIANZH ) CONESION {5 — LR
FREL R, (KR @ B HIUNUR A I ) CONESION i EJHIE R, 2
R KB o A -5, T AR K5 S B TS D0 Py 78 2 2 AU T o) L ) e 3
AR HOABE L, AR b R . Bt PRI DG ATIE 2K, P AR =4k
FE SRR MR LN, A B (I PRI« FERIRE AR AT AN KA 2 52 B
fik.

& 5-3 MRRXRBZIRUWEE SIS
Tab.5-3 Landscape indices of landscape type in the study area

SR oy (kcnf‘z) PL(;ZI)\IP NP (l\l:[nI;% LSI COHESION
1987 6413.81 15.81 1518 4.23 49.63 98.26
b 2000 6880.94 16.96 1560 4.41 48.83 98.21
2010 6191.31 15.26 1608 3.85 40.05 98.17
1987 2676.40 6.60 1710 1.57 43.69 94.78
g7 2000 2606.30 6.42 1694 1.54 43.29 94.31
2010 2188.72 5.39 1794 1.22 47.79 98.68
1987 11370.28 28.02 2990 3.80 73.31 98.67
I 2000 11037.74 27.20 3083 3.58 73.45 98.71
2010 10211.45 25.16 3181 3.21 73.45 98.71
1987 147.79 0.36 72 2.05 17.96 47.77
KIS, 2000 155.43 0.38 74 2.10 18.16 48.23
2010 414.89 1.02 306 1.36 27.67 99.64
1987 363.82 0.90 3792 0.10 31.43 36.09
Hix 2000 392.47 0.97 3847 0.10 37.54 99.69
2010 542.85 1.34 6128 0.09 34.58 96.22
1987 19606.87 48.32 1825 10.74 37.50 99.70
AT FH 2000 19505.29 48.07 1844 10.58 32.19 38.03
2010 21028.96 51.82 2056 10.23 23.73 79.49

5.2 seMURS R I 25 o AR iR

LB BE(PD). ZHEMEFEEU(SHDI). % ZE FFTEE(CONTAG) A (& 5-2):
1987 ~ 2010 “FA7 I FIB s KT F 1) 3 AN FEECE AT B 2 IR I 25 45 SR Ak
s S g ARG, B PR AR AR B AT A R B L R SR X R
P A LU X = AN KBS TG . AHER T 1987 41, 2010 41 3 AN EE 71 &2
WY B R AR RR I 2 e, BEAE RO RS, BRJE 2 RO . JEE
X SO DR R F . ok, Bk 32, JKUEAR B =, AT ARl K5 384
B D HB S R TR 7 A BRI R o EH T R KA (R BRAIG X P 2R (1) 5
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Fig.5-2 Characteristics of spatial distribution of landscape metrics
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5.3 FOMLIN 8 BE A% )

PRI JRI I 2% 3 A 2 2 5OM e BT PE IR BRI, SO 25 Sy of i A
PSR FEAEAN R I3 A e — DX A S5O AR 1 25 507 1) A R AR A, IX AR ARy
AF S e T S5O0 S5 J0 P PR B 225 R S (IS 25 P A A ) SC R P, Al &, ZEIRE
i B RAREUE YY) RIUAS [FR EE R R A R (8] 5-34 5-4). LA PD A,
2010 AFEVETRIAUA A ) Trl A7 () PD AE W] RAK T 1987 4, $iH] 2010 4t sl
Ay S i (AP S s | o I 9= 0. 72 B 0K (S iy (O = i T oA ]
S5 1 A H B R I3 L DX PR R R A T T T YR DX, W AL S5oOW S 20 AR 5
B R T B 2 AREME M IRAE B X, B DR LA SO, R T
Pryg i PN ) J L DX P B PR X, SO Y bR
B EE AR S BRI R I . ARAET5 ) Y PD L R ILSE NS TR S T BT
fa, el T Trl ARl IREZRM, SN PERE . ZRAbTT 4 s e F Bt
M AR RSO, BEPCR TR, AR B ARG T SR Y T P B e )
B RAH ., FE A, S REPO A AR R R, SRR, MR
mflifs PDfH E . HAbFR Ok shd R S PD AL,

FEA Tr2 TETRWRA, B LPT &b, HAFREANEG 0B K. 5L
PD Jyfil, FEir L AVIILI AR R BL T 3 ANURA,  BIASE 1 NEAEHT, el
S LR RN R A R, SRR RE AR . ST B H AR RO,
ELR DB Bkh ., SRR SRR RS 27 5 2% (0 8 )1 IX I, IR 25 1 AN
{Hs 565 2 ANEAEA Fokam sk mdbeg, A7 FRE BN, KB XIEN
SOWRTIZHE, B SO HIARAOK s PR (] S5 0SS 23 3 22 D S0 b R R R FH
PD {EHHE 1 AT m, U SOR 2RV S s ok, B AR BE R s 28
3 ANMEE A, T IR BLAGER X, LA MR BT B AR R I M, b T
NIKAL I FREAG, 2010 AR X8 P AR ) B RO sk, Ak R I,
SO — WA 1987 A KMRFFAG . 365 24 3 WRARL I 11 5o 28 78 2 24 A A
i,
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Fig.5-3 Gradients variation in Landscape Metrics of transect Trl
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Fig.5-4 Gradients variation in Landscape Metrics of transect Tr2
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Fig.6-1 Environment factors in Shiyang River basin

6.1RDA 1545 O 7T H bR i 7 B

RDA 73H7TR M FEAT Trly Tr2 SoRURRBERS J5) 55 PR5E K060 B 73 BT (CA)RFAIE
ERFI5r 502 0.091. 0.382, o kEd: Trl 5T WIANHE RIS AE(E 55124 0.084
0.006, i 5T 4 FHEFAEAE 1) 98.9%, 5 1 HEFl S 5E ks Fida Bof o<tk F
Kol A 22.198, M i AH126(P=0.002). 55 1 HEFHRE T 5E0 M B I5 505 3R
BilR R R 93%. P15 1 FEFP il 5 SO0 R e ECRe IR 26 1 HE 4l i AH ¢
AEN 0.564, FHIVER LS. FEHF Tr2 25 1 HEPBRF AR 0.378, A7 T 4 SR 1iE
{E1¥) 98.95%, % 1 Hiphhy S0t e BAHCHE F RS (Eh 113.86, oA
FH(P=0.002). 55 1 HEFPHIAERE T SO0 R BRI R BT K 7 ¢ R 1) 99%. H5%
28 1 HE 4l S R PR B 1R 26 1 FRFP R AR < R B0 0.626, HISEHEK
THEAT Trle WIRFET ARG T4 RAR WUk JR bk 5 55 BREE DR 1) OC R0
b,
6.2 TPl S BT R T I A Ok

Trl. Tr2 FEaf7 ESt M R FEE(SA1—SA4) 5 & I35 K - (EA1—EA4) % B A
KREBDNIE 6-1. F 6-2, Trl FE2E 1 HEPSh S mfe . Bk AR
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uf, 552 B GDP. AN EAHSGPEAI B0k, T2 FEFEE 1 B S3EE. A D, GDP
FHSCTEARG B0, 28 2 Bl e o B B KA SR ATG ot o + 2 fE
EIRETIN 1 AR 73 M 45 R AL W ?Zﬂﬁ?;ﬁiﬂﬁ%ﬁﬁ:mﬁﬁﬁ}%ﬁ‘]%%?3‘5%1%7
FARINER e PRk SOUBE AR Ja SEAEAR O, LR ARG IR BRI AT
BN AE RTINS U 1) Sr RS B HG 2 1) o A P s 1 D 32

% 6-1 Trl #75 E=NIE/EEH RDA HiFH# 5IME R F BB X RE
Tab.6-1 Correlation coefficients matrix of landscape metrics axes, environment axes and
environment factors by RDA in transect Trl

SAl SA2 SA3 SA4 EAl EA2 EA3 EA4 E P T POP GDP

SAl 1

SA2  -0.278 1

SA3  0.078 -0.410 1

SA4  0.030 0592 -0.913 1

EAl  0.564 0 0 0 1

EA2 0 0.397 0 0 0 1

EA3 0 0 0.131 0 0 0 1

EA4 0 0 0 0.061 0 0 0 1

E 0.253 0.022 0.080 -0.010 0.694 0.054 0.609 -0.161 1
P 0.274  0.159 0.053 -0.008 0.751 0399 0401 -0.129 0.916 1
T -0.256  0.026 -0.083 0.009 -0.704 0.067 -0.629 0.141 -0.991 -0.864 1
POP -0.076 0.289 0.058 0.012 -0.208 0.726 0.442 0.193 -0.019 0.146 0.073 1
GDP -0.044 0.300 0.051 0.028 -0.120 0.755 0387 0462 0.040 0.233 0.024 0.936 1

SAL-SA4 T 4 Hhf SR JmTE5UE B EAL-EA4 T 4 #if RS 5 B ss B mifs: P oK T:
#ifE; GDP: E WA =RfE; POP: AL

% 6-2 Tr2 #75 L RN E1EH RDA HiFH# 5IMEE F BB X R E
Tab. 6-2 Correlation coefficients matrix of landscape metrics axes, environment axes and
environment factors by RDA in transect Tr2

SAl SA2 SA3 SA4 EAl EA2 EA3 EA4 E P T POP GDP

SAl 1

SA2  0.278 1

SA3  0.154 0.586 1

SA4 0.146 -0.502 -0.458 1

EA1l  0.626 0 0 0 1

EA2 0 0.322 0 0 0 1

EA3 0 0 0.427 0 0 0 1

EA4 0 0 0 0.347 0 0 0 1

E 0.192 -0.259 0.136 -0.125 0307 -0.803 0319 -0.359 1
P -0.043  -0.216 0.265 -0.036 -0.069 -0.670 0.621 -0.104 0.820 1
T -0.330  0.227 -0.066 0.146 -0.527 0.704 -0.156 0.422 -0.955 -0.637 1
POP 0.207 0.065 0.192 0.219 0.330 0.200 0.449 0.630 -0.231 -0.138 0.242 1
GDP 0.202 0.18 0.245 -0.035 0323 0.583 0.575 -0.101 -0.231 -0.224 0.181 0.651 1

SA1-SA4 AT 4 #h) WM mieEUE K EAL-EA4 AT 4 #iAEER TR ss B mifes P: PEAKG T
#ifE; GDP: E WA= RfE; POP: AL
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Fig.6-2 RDA ordination of Landscape metrics and environment factors
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