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Ecological land use planning of an oasis in an extremely arid area

LIU Zhijun'? , WANG Hongwei''>* , YANG Shengtian">* , WANG Yuanyuan'?, WANG Pan'? LI Gensheng'"

1 College of Resources and Environment Science , Xinjiang University , Urumqi 830046, China
2 Key laboratory of Oasis Ecology,Xinjiang University , Urumgi 830046, China
3 College of Water Science , Beijing Normal University , Beijing 100875, China

Abstract: With the objective of safeguarding ecological security, and biodiversity, as well as the rational allocation of land
resources in extremely arid areas, a minimum cumulative resistance model was used to analyze the minimum resistance
distribution during the spatial expansion of ecological sources, by classifying the importance of the protection of ecological
land and establishing an ecological land planning scenario. Additionally, the driving factors affecting the spatial distribution
of ecological land in Yutian county were discussed. The results show the following: (1) the ecological land in Yutian county
is divided into four types, i.e., the ecological core area, ecological control area, ecological transition area, and ecological
protection area. with areas of 9622.20 km®, 1078.45 km®, 10846.70 km” and 8322.65 km®, respectively. Among these
areas, the ecological core and ecological control areas were mainly distributed in the South Kunlun Valley and the Keriya
river and related tributaries forming part of the study area. The ecological transition and ecological protection areas were
mainly distributed in the vast desert and Gobi regions in the east and north; (2) Yutian county ecological land planning is
restricted by natural and socioeconomic factors, and is affected by the development of an oasis economy, verdurization,
urbanization, population expansion, people’s income and so on. Ecological land planning in Yutian county is expected to

provide an important scientific basis for the rational development and protection of ecological lands in extremely arid areas.
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Table 1  Resistance coefficient and weights of ecological land expansion in yutian County

FH 3 ¥ E BH 3 454 FRXTBE Ty B
Resistance factor Weight Resistance level Resistance value
Wi Slope 0.2 0—5 1
5—15 10
15—25 30
25—35 80
>35 100
AT SeF8 %L 0.3 0—15 10
Night light index 15—25 20
2535 50
35—45 80
45—55 100
- b 7 T 2 0.5 L 1
Land cover types TR A b 10
O 30
Bl el i 50
A A2 K B R 100

BTN TR R E, 8 ArcGIS 10.2 BR[0Tk rpibs 5 TR 2647 AR 7B (E
AT, A5 20T S A S AT I sk R (B 2) o KRBT, B ArcGIS 10.2 1 PF23 [ 7y
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(EBRARG 5 Sz 2 I 7
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Fig.2 Distribution of the ecological environment resistance of Fig.3 Distribution of minimal cumulative resistance of Source
source area expand in yutian county area expand in yutian county

VAT, 7 FH DR B30 LA A bR, EACRR L R s LL T, S0 25 U b ) s X 2 i) 4 5 SR AR BEL g
AR/ 5 T P 3t DX r i A e 0, A 450 LA At oAy = Y DX sl i T A SR BB T AR A g 5 T 7 R B R A IR
T DX I BE ] A, AR A ER B NE S , BB IO, AN S FAE S A Y5k . T L SRR g 925 18] o A
SR A B E VIR R

®2 THEESHMRPENERENREE (12 FE2ER) R

Table 2 The standard deviation of minimum accumulation resistance (1/2 variance interval) of ecological land protection in yutian county

Bl Bocls BITIE XA /%

Class Pixel number Value-taking Range of pixel proportion
Cl 12643 0—56317 24.36
2 14070 56318—133539 27.11
3 8287 133540—210761 15.97
C4 5962 210762—287983 11.49
G5 4150 287984—365205 8.00
C6 2909 365206— 442427 5.61
C7 1941 442428—19649 3.74
C8 1009 519650—596871 1.94
C9 926 596872—815264 1.78

M 2 Pl LUE Y, Ho C1 20 C2 Mg B 0 s B0 T e B ) AR Ak, WA 5 22 4301 o B34S T
FH 1 DX A A BB 2.75% 3 M\ €3 2R3 C5 28 PR G — WA B R () 28248, A B 22 o B A~ X3k 7,97,
IAh C6 2 CO M B # THasE , JEA EIAERFAE 10% LRk, R4 PR B (R o T 32, e B dme />
SFHSIE R 56317 133539 ,287983 1 S F- HH EL AR 25 FH b 40 DX (4 1ifs A B3 (L, T FE X A 265 FH b &) 49K
4 28 A S X AR EIIX A A X ARSI, Bk 3 iR,

TR R, T H b X AR A0 X by 4 BT FRY 24.36% , 24 9622.20 km® 1% X8 75 ZER 37 A 2
LRI S | 77 B AT A I X IF R T BB B, A A XN & X A 27.11%, 2
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1078.45 km® , N EEUAE I X SSEA AR T BE 1 By, 5 2 7™ A s il 122 DX 380 1 W B A e 8 R T T & 3 8l
A3t X 5 4 X M SRR G 27.46% , 29 10846.70 km? | 3% X S8 A 25 FH b AU A O A= 77 5 45 L 2815 P Hb
PR U DX, BRI RR S N R R R Z X, A SR IX 4 X b S T AR Y 21.07% , 2924 8322.65 km”,
e B TR BIR VDAL L BB A s B D, ST 7 AR A X A S IR X 2 o DX T AR
[ 48.53% , e At 4 3 SCA S SO AR 1 TR 4 T 01 & X3k

*3 ESAHREXE
Table 3 Threshold Range for Ecological Zoning

A A X B X[ L/ %
Ecological land zoning Value-taking Range of pixel proportion
HE S0 X The ecological core area 0—56317 24.36
A& X. The ecological control area 56318—133539 27.11
SIS PE X The ecological transition area 133540—287983 27.46
HEZSAEYIX The ecological protection area 287984—815264 21.07

MZ 5 LR (B 4) , FHBAESEOX FE 45
ATFERIFF X T S £ L1 45 i A0 g B Y] R A G S 3 7k
WA AL AR TR DU | A AR R T 1 KRR AT X
3, XF HF A R AR (2010 —2020) , A=A
O DX 5 RS 5 R B AP by | IR B ARG B DX S A R 0
MR X IR I AW A, AEREGIX, FEIRGE S
DX, SHEBEL X2 SRR EY], E
SR X EE ARSI, AL L &AL ER X
B, BARGAERIE S | BARFEAR P 5E £ ik BUETK £
LR R SRR, AR AR b, 38 R, S b 5
WA A AR X, A ARSI X S AR AR
PR Z 6], & FF H B AP & R LA = i e I &
BV X3, AR 5, %o L L A ) AR K]
(2010 —2020) F IR 5T X, A= A3 X5 8030 19 £ BT
LXK T TF & X DA S SEA AR AR X G B 45

E4 TFTHEESAMHNL
2 B 4 S T B
=y, %‘2% ﬁi}'lzén %iﬁij‘j m‘ill_"i5 o Fig.4 Planning scenarios of ecological land of yutian county
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TRAMT . LTRSS AT RO T4 S P 265 U, 2% 1 A ORISR, % 19 7B TG E0T IR T4
7 A S BRG0P 2 A R 1 2
41 REASERRIIEIL

P TS MR T 5 X 1 A M2 6 431 4 1 36 ELAT SR U ORI e o W R A T
S A ORI T, 5% WA OB R ™ UK 24 S P B0 0 S 08 S BRI 0 36
S ] S U I 16 TR RRAE T (32 4) « X R ABTABIEA (TE) X, BT (km?) (X,
B (TI8) X B (1) X (kg) X, PP X AT () X SRBE (%) X, A
FUAEHE (A km®) X BB 5 (%), X, i FR AT A (hen ) , X, B30 BB (B ) , X, KR FHTH (hn
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LEPEREAR , N IR A S U e T I B A 25 s
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Table 4 The index data of land-use ecology of yutian county

2 [ 73 A7 ) 3R 3y

#] N B58s o .- o
b O BEHL TR ko Z{zﬁi/kﬁff e ARk MR
Index Peasant per Cultivated area  Total output value Total grain Per }Jnll.area Total number
capita net income of agriculture output grain yield of doors

FHE 5282 333.87 182490.26 157387.55 443.16 80252

VIARE K 4658 20.33 10534.50 15116.20 455.31 8340
SeFF L 5325 24.00 10869.00 13944.10 453.47 6709
ik & 5194 15.19 9771.20 11286.80 464.48 5280
Bl & 5474 23.44 10984.60 14103.80 465.47 5823
Faf ) & 5444 22.18 11198.30 10187.20 450.76 5120
Fif H 5 & 5406 14.67 8888.20 4870.80 446.86 2197
~T% 5769 15.31 10758.90 12092.60 422.82 5647
Wb s 4619 30.40 16676.60 14496.20 450.19 6544
otk H ,1\5‘5( EZ 5407 19.42 8196.10 11025.80 455.61 4406
W% R 5T 5692 26.05 16016.10 13649.20 459.57 5000
ﬁﬁ%%*ﬁ%ﬁﬁé 5915 30.73 19640.90 11761.90 452.38 6183
F3E 2 5689 20.06 17127.00 4197.20 381.56 2963
B AU 7 4704 26.09 7978.70 9166.00 396.80 2708
wEMS 5029 8.50 3952.80 3093.00 448.26 1481
KT R A 5269 4.77 4391.70 2353.90 444.13 907
ik B K & 4290 0.00 2306.10 375
e 5264 3.56 2635.50 638.00 425.33 803
o e 5666 6.22 5050.66 1849.50 430.12 793

. [mE 5 Wi
Hhi pans o REUEE% f\}\/{fm%) R jﬁgﬁgﬁ Sl i TV b
Index Total population Rat'c 01" Population -lﬁl/h.m Percentage of Traffic land Water conservancy
urbanization density Residential land vegetation land

THE 277406 0.16 7.11 74.41 0.05 488.61 108.85

KA R 29664 0.14 662.04 7.58 0.02 35.28 0.00
SJeFEE LR 22027 0.11 308.38 6.21 0.04 32.90 0.00
ik & 19624 0.10 918.06 4.21 0.04 19.53 0.00
Bl % 21920 0.09 425.67 5.63 0.06 30.75 0.00
Faf i & 19459 0.09 40.12 5.39 0.01 15.86 0.20
fif H 5 & 8335 0.08 52.40 271 0.03 26.09 0.00
=T% 21561 0.07 17.73 7.67 0.01 3.46 0.12
RIS 24428 0.07 44.49 5.96 0.02 16.86 0.00
T H S 15006 0.09 124.49 6.19 0.02 52.68 1.08
W IR S 16326 0.11 20.98 5.17 0.16 43.53 40.79
BARFEAHITE S 21135 0.09 2.54 6.88 0.00 129.24 0.00
b 3E & 9521 0.11 0.72 0.88 0.10 0.00 0.00
WS 10189 0.07 3.04 3.60 0.01 12.50 0.06
wEMS 4801 0.10 9.71 2.35 0.06 7.42 1.97
PRI R 2861 0.14 85.01 1.18 0.19 9.63 51.68
ik K & 1451 0.08 0.15 0.00 0.04 0.00 0.00
7] 2512 0.43 86.22 0.63 0.15 22.29 0.00
ZTRY 2821 0.05 21.50 0.81 0.08 4.99 0.00
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4.2 THELRE S

1) R, ST EREA SO HE4T KMO K361 Bartlett BRIEAGE , 453622 8] KMO B9 R ECH 0.699 , 38 &
HFJ3H7 . Bartlett's Test S PR Sig. =0.000<0.05 , 5 B30 K TR 56 H A 88 Wl (5 1 3E TAER 749
Bro ZEMCEERE TR PASW FAFEA T PR 743 A, sk SR FH O 26 B RV %o R 288 Ay L 2R 647 e 2 | DT 44 31 e
IR A A T F I RIE(E | DTHOR B BBDTER R (£ 5)

MRABFFEAR KT 1 AN AR A 4 AR, LB 22 STk A GA 91.626% , 2L 4 A~ B 5
IEFEATEIR (2 6) o

x5 BEFANHBAERE

Table 5 Total variance explaining the factor analysis

N WIHHEFFIE(A Initial eigenvalues WEFEF-J7 FINZK Rotating square sum load
Common factor FEIEfE TR/ % R TR % FHIE(E TUHk R/ % R TTRE %
1 7.696 59.201 59.201 7.696 59.201 59.201
2 1.781 13.698 72.899 1.781 13.698 72.899
3 1.401 10.744 83.673 1.401 10.774 83.673
4 1.034 7.953 91.626 1.034 7.953 91.626

®6 BETFEXREERNGHER

Table 6 Rotated component matrix

NEF1 NETF2 NHEF3 NHEF 4

847 Index The first common The second The third The fourth
factor common factor common factor common factor
L\ 4l
ﬁf&iﬁe?cfﬁfﬂﬁet income/ JG -0.013 0401 ~0.381 0.733
HHB IR Cultivated area/km? 0.996 -0.02 -0.042 -0.048
Ak L

ﬁtlakl ouicpf value of agriculture/ J7JC 0-996 0.008 ~0.046 ~0.024
B2 Total grain output/t 0.996 -0.065 -0.007 -0.027
HLE B Per unit area grain yield/kg 0.077 -0.55 0.444 0.590
JELPY Total number of doors/ J? 0.996 -0.057 -0.002 -0.033
S Total population/ A 0.995 -0.065 -0.003 -0.036
WL Rate of urbanization/% 0.098 0.526 0.634 -0.254
N4 Population density/ ( A/km?) -0.135 -0.628 0.594 0.067
S B A5 2 Residential land/hm? 0.995 -0.065 -0.022 -0.022
FH B 55 % Percentage of vegetation/% -0.050 0.749 0.521 0.209
223 b Traffic land/hm? 0.980 -0.016 -0.017 0.058
7K F| FHHE Water conservancy land/hm? 0.867 0.261 0.166 0.163

DWREER ., FH1AAAHTEER X, , X, X, X, X, XL, X, X R X 28 hr 18 s T 4850 ftt
SHBIRIR . B SRS — 7=l ) K J B AR N VR W BEIN , 5 Re 1 J2 XHAE B  38 38 R R 8 i I B R
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T 0 R SR T X T4 A= 28 b ZS [l A3 A SE e K, 56 2 DA EZ A8 X, X R PE X ef e £ 4
ST DR 11 AR A e 7 i S 0T R s ), 32028 DR 1) BT R B 3k 13.698% , 32 I 1 H EL I IR B 484k
Xof = R DA KA 25 ) 28 [ A A S R . 5 3 ANA T R Z P88 X oRPe e , X A8 R B T
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