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Abstract: Xinjiang Uygur Autonomous Region is one of the most special regions of China’s administrative divisions. It is
composed of two provincial units, autonomous region and Xinjiang Production and Construction Corps ( XPCC), which
carry out production and operation activities within their respective jurisdiction, resulting in unreasonable industrial
distribution and waste of resources between the XPCC and local areas, thus affecting the economic and social development
of Xinjiang to a certain extent. Based on the Symbiosis Theory and take the integration of XPCC and local as the ultimate
goal. The study area include Urumgqi (local city) , Wujiaqu ( XPCC city) and Changji (local city). With the help of land
use data, we constructed indicator system to explore the spatio-temporal differentiation pattern of Production-Living-
Ecological. And Symbiotic Degree Model was used to identify Production-Living-Ecological function symbiotic development

pattern, aim to provide theoretical suggestions for the cross-border integrated development of XPCC city and local city. The
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results show that; (1) from the characteristics of spatio-temporal differentiation of Production-Living-Ecological in 2013—
2018, the production land in the study area is mainly concentrated in the oasis area, which is in the middle of the study
area. Different levels of land area show different trends of increase or decrease. The areas of living land showing high density
in middle and low density on surrounding spatial pattern and expanded continuously. The ecological land is mainly
distributed in the south of the study area, and the overall trend is decreasing. (2) In terms of production function, the
symbiotic model of Wujiaqu city, Urumgqi city and Changji city are positively asymmetric symbiotic and negatively
asymmetric symbiotic, respectively. Among which, Wujiaqu city has a greater influence on Urumqi city, Changji city has a
greater influence on Wujiaqu city. In the aspect of living function, the symbiotic model between Wujiaqu city and the two
local cities are positively asymmetric symbiotic, and the two local cities are in a strong influence on each other by virtue of
their better urban construction. In terms of ecological function, the symbiotic model between Wujiaqu city and the two local
cities are positively asymmetric symbiotic. In the degree of mutual influence, Wujiaqu has a great influence on Urumgqi, and
Wujiaqu has a great influence on Changji. (3) Based on the spatio-temporal pattern of Production-Living-Ecological and the
symbiotic model of Production-Living-Ecological function, we put forward suggestions for the integration and development of

XPCC and local city in the production, living, and ecological aspects.

Key Words: symbiotic degree; Production-Living-Ecological function; land use; cross-border integration development
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Table 1 Based on “Production-living-ecological” land use classification and assessment in study area
—# 2% Categories 82 Subcategories A7 R b e b A 75 b
A% Code £ F% Name L5 Code £ # Name Production land Living land Ecological land
1 Eoizi! 11 K 3 0 3
12 L 3 0 3
2 it 21 EEpS:il 1 0 5
22 TEAMR 0 0 5
23 Bibk 0 0 5
24 FoAtps 0 0 3
3 b 31 e 7 B R 1 0 5
32 HhRE G L 1 0 5
33 R o5 Hh 1 0 5
4 pi &4 41 T 0 0 5
42 W 0 0 5
43 K LY 1 0 1
44 TR AHEVK 25 H 0 0 5
45 W 0 0 5
46 5304 0 0 5
5 iyt 51 W R b 5 5 0
52 AR FE R 5 5 0
53 Feth e 15 i 5 3 0
6 Rt 61 b 0 0 1
62 p'a 0 0 1
63 N (o 0 0 1
64 TR 0 0 5
65 BR A b 0 0 1
66 BE A TR 0 0 1
67 FAtJH b 0 0 1
F2 “ZETRITFENEERER
Table 2 “Production-living-ecological” function evaluation index system
‘P*f]”tlg i — sty SRR B R RE ﬁi*ﬁ
cological” function First indicators Secondary indicators Index interpretation and calculation method  Attribute Weight weight
T el Er-oime A BUA B KB D + 0.0619 0.0201
Production function FURLLL L Tolk A A4k - + 0.1392 0.0452
NI X A T E A i KB D + 0.0833 0.0270
G X A = R/ X AR + 0.0824 0.0268
Pl S =T b X A T E + 0.1068 0.0347
Fol AT PNk T B B AL X B O + 0.1016 0.0330
A U3 T AU /B S AR + 0.0789 0.0256
RAEY RN AR L RAEYIREFN AR At S AR + 0.0289 0.0094
BT TR A R S i/ SRR AL + 0.0213 0.0069
B B FE S R/ KA + 0.1598 0.0519
AR P W R/ KR A D + 0.1358 0.0441
R A TG NEE 20 2 T ST T A B KA + 0.0641 0.0246
Living function FERER T T % BIRNGRN Y YNGR SN + 0.0491 0.0189
b YN WEA F/XEEA R + 0.0820 0.0315
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g, il ~ i R R % e omE o ORE
ecological” function First indicators Secondary indicators Index interpretation and calculation method  Attribute Weight weight

NI Rk A K X B + 0.1217 0.0468

I DR HAF LR SRR SINEA S ER B KBS AN + 0.0759 0.0292

BRI RIS R SMEA SR A KB T + 0.0897 0.0345

K% CRE KN B/ X B ) x100% + 0.0174 0.0067

IR SR (XS H/RX EA) x100% + 0.0146 0.0056

Semid NE ﬁﬁ%mi i bR TR AVAES - WNBE + 0.0786 0.0302

HEK A HEKAEF KB/ X 3 o T AR + 0.0592 0.0228

Ti NI BT R B8 I A7 i/ IX 38 B T 10000 + 0.1135 0.0437

TN BB X 38§ % A i/ IX 38 A T % 10000 + 0.1822 0.0701

T NHA B X S X 38 F X 10000 + 0.0520 0.0200

HEARTRE A QLN TR R Bkl s - - 0.1620 0.0191
Ecological function ZEALT R - - 0.1358 0.0160
AT R - - 0.1115 0.0131

FRPURE TR ERRE T ORE365 + 0.2918 0.0343

SR 5 SR PNYNGE S i el e AR + 0.1844 0.0217

GRR Y ISIIES A TR B T B + 0.1145 0.0135

NEKBEIRAA KGR i/ X B T + 0.2089 0.0644

RS iR BIEY e W LAV =Y + 0.1137 0.0350

AR PEZS PRI D8 b R TR + 0.1263 0.0389

A R R TET AR X3 A b TR + 0.1131 0.0348
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Fig.2 Spatial pattern of ''Production-living-ecological' space in study area
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Fig 3 Comprehensive evaluation of ''Production-living-ecological" function in study area
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Table 3 Analysis of the symbiotic degrees and symbiotic coefficient of XPCC and local production function

FI T 18] Association direction

Ay LERFH>HFKE HHEET L&A ERNIESE & HERET BT
Year RIEILA R A RE FIEILA R A RE RIEILA R A RE SEAE SR A RAL
BPuw ePuw BPwu ePwu Sl’z»w 0[’(:“ SI’W(- onc
2013 0.4389 0.2519 1.3035 0.7481 -0.4086 0.2861 -1.0196 0.7139
2014 0.4611 0.2636 1.2883 0.7364 -0.4647 0.2997 -1.0860 0.7003
2015 0.4502 0.2635 1.2581 0.7365 -0.4361 0.2567 -1.2628 0.7433
2016 0.5154 0.2877 1.2760 0.7123 -0.6514 0.3585 -1.1658 0.6415
2017 0.5298 0.3003 1.2347 0.6997 -0.7180 0.5003 -0.7170 0.4997
2018 0.5363 0.3066 1.2131 0.6934 -0.7510 0.5260 -0.6769 0.4740
YA Average 0.4389 0.2789 1.2623 0.7211 -0.5716 0.3712 -0.9880 0.6288

332 R SHT A TG TRE AR A
A A 2—5, TR B DGR FE T AR B e AR 16 D RE Ty T s i Ty B R () S A ) DL 4
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FBORFFH AR, 3R T S8 AR HVE R B /R AIG X A4 Sk, IR 78 2 , A LR 55 4,
A TR DI REFR S YE IR, nl iy 8h R T A TG R 5 Wi & . @B ZRT S B & eI 5, #6,,.>
0, HHME 8, =0.8235>8,, =0.6136, K B 5 5 AR E T AL TG D7 M AFZE IE M HEX ARG R s A R
#70<6,,.<0.5,0.5<0,,, <1, HEAHZEA K, FRLEA TR DIRET7 1, BT P38 T JR R A 25 AN K, 3 ] i A2
44 B H R A T TSR, T R S B S e S AR

*4 ERSMAERNREEERERYSN
Table 4 Analysis of the symbiotic degrees and symbiotic coefficient of XPCC and local living function
FeBE T 1] Association direction

A LA > IRE IRREH B EASH At nEKEN IFEEH B
Year RS ERS RMEIER JRAERNC RMRUEE MERE RRIAEE AR
5Luv\ el.uw BIMu el.v\u 5].\:\,\4 0]”\ 5].\»(' 0I.wr

2013 1.6137 0.8136 0.3698 0.1864 0.8214 0.5786 0.5982 0.4214
2014 1.6212 0.8097 0.3810 0.1903 0.8203 0.5645 0.6328 0.4355
2015 1.7581 0.8224 0.3797 0.1776 0.8022 0.5771 0.5878 0.4229
2016 1.6663 0.8110 0.3883 0.1890 0.8139 0.5603 0.6386 0.4397
2017 1.5761 0.7658 0.4820 0.2342 0.8271 0.5826 0.5925 0.4174
2018 1.4162 0.7397 0.4983 0.2603 0.8561 0.5756 0.6314 0.4244
HI{H Average 1.6086 0.7937 0.4165 0.2063 0.8235 0.5731 0.6136 0.4269

3.3.3 P SH AR RE AR

WRAE AT 2—5, T B H AL T 5 8 10 b Jy 3l e A6 25 T R Dy T A V9 ] A R 2 B R A R, L
F 5, GRFW O EILAE 5, #5,,,>0, 14 8,,, =0.6690<8,,, =0.7268 , /1 Z ¥ 0<6,,,<0.5,0.5<6,,, <
1, R HFIET 5 B AT I e S TIRE I HAAAE E AR FROC R, B A G TR & R FF T 2 A K,
WEHTE PR (1 & R A v T R GOR T T ARXT S i Tz X A PR T Y | DTt 25 5 i 38 J] 10 1
R FETTBIPREE T, 76 AR S IR BV B 1 L B AR SRR B AWHE T, QHRENTSEETH
FRFSELE BT 6, #6,,, >0, {H 6,,, =0.3922<5,,, = 1.1706, 3/4E 547 0<6,,,<0.5,0.5<60,,. <1, EFH LR EN 5 E
AR IIRE T AR IR T EAE X ARG 2, LA SR T B 35 T 52w Ee B 35 Tl LR T g R K, th
PRI 1R /NI, e — 5 R R SR 5y — i AR AR (W 18, O HL R LA AR S PR B 4R, IR
ST AW HE S MENE IR A R 2R BT A VD TR | = b7 Bidrobidt i, RAp N T MBI & MARSS &, AU R
FI SR, 5 A I s RAF-G AR SRRt AR SR TR S IR 13k R i

£5 EASHBESHELERERLE MM

Table 5 Analysis of the symbiotic degrees and symbiotic coefficient of XPCC and local ecological function
FEBEJT 18] Association direction

A LEAFFH>TREH HRRN—-SBEAS B i — iR AREN B
Year FIESERE SRR RMEMEE EREC REERE JUERMEC RMEBEE MERE
5I~Juu, BEILu, 5Elwz elfu,u SI-er 0[’]{‘14‘ Slfu;l, HEuu:

2013 0.7203 0.4841 0.7678 0.5159 0.4498 0.2819 1.1458 0.7181
2014 0.6778 0.4724 0.7571 0.5276 0.4004 0.2578 1.1527 0.7422
2015 0.6385 0.4727 0.7122 0.5273 0.3592 0.2324 1.1868 0.7676
2016 0.6244 0.4685 0.7083 0.5315 0.3454 0.2271 1.1753 0.7729
2017 0.6679 0.4823 0.7168 0.5177 0.3896 0.2490 1.1751 0.7510
2018 0.6855 0.4953 0.6984 0.5047 0.4089 0.2561 1.1875 0.7439
1 Average 0.6690 0.4792 0.7268 0.5208 0.3922 0.2507 1.1706 0.7493
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334 ERISHTC =T AT fE R

WA= AR CEASTIREMAE N« = A" L5 AT Rg, R BRI 53 0 5 1T 5 8 300 b0y 3k i 96 79 V) ) R A
A R A 28, IR 6 25 SRR . (DFE 2013—2018 4E[a] 45 AESL A= 6, #8,,, >0, HILAE R 0, it KT
O, » PG T 5 B8 ARFFHTE = AR 255 TIRE J TAFAE IE M AE X FROC FR , HAS 8 AR FF T LRI 15
S8 KT FL IR T X S B AR FF AT AR . @8 75 17 5 AU T AR AR A BE 38/ N T8 R HISE , BB A7 1E T
Il AEXS BRI A R R RIARAy , IR TT A B 5 Rt i R [

x6 EASMAZE"RATIRKEERLERYSN
Table 6 Analysis of the symbiotic degrees and symbiotic coefficient of XPCC and local “production-living-ecological” function
B J7 1) Association direction

AEDY LA > HRE HRRN > BEAT B GRT HERRH—AEH
Year FEAEALARRE JERS AMEIER JRAERNC RRIMEE MERN RRAEE AR
651110 051:"/ 65nu 0Swu 5S<-w 05('14' 5Su:c 0514'0
2013 1.9419 0.8451 0.3560 0.1549 -0.5541 0.4493 -0.6792 0.5507
2014 1.8287 0.8297 0.3752 0.1703 -0.6172 0.4308 -0.8157 0.5692
2015 2.0744 0.8459 0.3779 0.1541 -0.5013 0.3884 -0.7895 0.6116
2016 1.8891 0.8298 0.3874 0.1702 -0.5809 0.4267 -0.7807 0.5733
2017 1.7776 0.7972 0.4522 0.2028 -0.6539 0.5355 -0.5673 0.4645
2018 1.6474 0.7768 0.4733 0.2232 -0.7860 0.5670 -0.6002 0.4330
I Average 1.8598 0.8208 0.4037 0.1792 -0.6156 0.4663 -0.7054 0.5337

4 EMETH=£"IRERMEARIUTE

FELRA AT AR T S5 b W« = AR s Al Ry 5 = 3 ) D Re AR R R A = S At L 38 TR
Wt Z A R R 22 55 BN P AR RS T TR AT B TS B b XSS b R SR )
PeALTr %8, Il F o iy« = Az 2 [a)” R 1, DL 4, DASE B A 5 o T s B B AR R R
4.1 Acrm

HEEN S GG AT A = oae A & A IE mEAEXTFR A | I H A S0 X 5 8 R 55 17 A9 52 e i
KU B TEA: 7 R R T 32 25, RIEAL T— B0 RIFIRAS . HZRT 5 B A 7 g A Kk e fs
AOM S AR X R A I H B N G T RS A K U AR 7 R SR T E O R T
JE) 300 1 5 T AR A 7 R R O T A B — A BB ERRAS ) S5 6 B ST DX A 77 A TR Ry A IR I B AR AR 41 4
FY R &

Sy ARSI VI, =l —SE i, B T AGERS B GOR A I A e M, R AR, fE i
ST A R R X FFTE AR M ™ M & Sy | LA S8 B 7 T 5 AR T A X AT £ bl ) Al & SR M
O P b e GRS AR B VR TS AERG R B U V0 A 28 BB O DX i, 44t vy DXl A A8 AR o
i, R ALE AR BB A VERI AR5 B & RS Tl el X BE B 8000, AT AE S0 T AR e &
& ARFE I ARACHRE N T 7l & i I, A Tl b & Je Sl Ry % 42 70 IR AR B0 1) R SRR 3 - A 22 n
s TV PME , i /N b & 2200 A RECGE WA T 0.5, DA SE 5 A3 T 5 oy ki Pl R e 2 s =
I T IR DX B AT, TN A 3 T X A A, T R R R R X, 3 A, IR A AL s
UF INZZ A B T K™ AR b S A S A1 (A S b 3 T =2 () S 22 T T Y LK H
T P b 3R T U N AR S P R R R AE S RS T R R ST B i T R R X DA B B T 5 B R 5 R A R
bl & Jr il AR 3% XA VP LU KR b | S R A K TR A A A LR ER TR X, R 04 [R) B o7 BN 24 4
ARSI,
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4.2 AEJEJTH

TEAEIGIRE T, BRI 5 S8 AT B i AR e m AR R AR | B8 AR A IG DI RE L
5, X LR AT RS M A K, 10 B 75 T 5 T S SR T A S M R A 224, 26 I T R R T 5 T b ) 3 T R A TS T
D7 TH AE T MERAT | it — 205k e 5 T B b DX bR T AR 3 BT 0 s e e | 2 A Y DX AR T S AR )R
RIBIRGL, B AR T %

L 8 b DX = 3T A I FH A A RS0, W =BT 3T R AN e AR TE TR AR R, BB ORSE
HE R sR /R 76 XA 20T, AR T5 Al it o0 38 , LI 25 DR ddt 4, wl A HTH O 3T 0y 58 5695 3l
YERT, 45 3 SR 3 a0 A J I i L B IR A AT 5 LR T 55 3 3 il vl ol 308 o 2 358 FH b T R D gk A A ol X
FIP 5K, FEIEELE A P93 A D R) & R et b, G T S 35 T AT e 3T A TR D R R A, o H B AR TR
R AR, LI AT R B SRR AL A 55 A KRBT 5 B8RS B TR AN K% N N
AT [ P90 P A AL, 0 S b 3k T T T ) DA A T T R A S b AR R R
4.3 XM

FEAEADIRE T, R R TS SE AR B i IR B I m R XS PRI A | H R G0 T 6 W kb
T A A IABE R B R R TR 5 & AT B A SRR MEC R RIF, IR Frich
WA IR RAFR I R RS 25 PR T A 3T AR AT S5, 5 5 I DX A 2 2 RS S e JR R O R i
XA AR B DA ARA T R

T2l R R T AR AR X, ST XA A PR AR /D | RT3 B A S i, DLk A S 3R $R T R
SRR B, ST X LER A T IR B B ST SR AR AR X, DA R XA S R GRS (A 5
DX R A R LU LUK, 8 57 R L AR AR AR ORAP X, G2 A 30 T PR TR 07, A 225 ) b0 U3 i i 8 1) A 2 o e 5
i PRAP X 32 B AR O A A B X S AR AR LT 228 1 I R AN SZ 5 iR LR R 5 B i R AP AR S
YRR R T AR R RS B8 AT ARILER Y N Tolkfe X, TolbE S HEBGE T R R 5 S8 A5
s BT, P AR DM | 7™ 45 7 e 0 ) HE I, A B B bRy ARG Tl XA 8 AT $e T A &R
B BB AR Ty ) R R S AN, LI It S SR A 2 AR AR ER S DA 5 AR ST Sk da ] K AT | A R R R
YR T F ARG IX, BN 2 T B b X A 254 ) — AR 1 B B 4 G 4

5 Z5itit

51 #5i%

I 3 DX A 2 SR T P Rl & R I b SR R HE . SCEE L TR IS LB RSE T BT R E
S8, Gt P T 5 R A b 3T ) = AR A (A R B AR T T RE A AR Sy e A il A R e
W, SREH.

(1) PN = A7 25 A% SRR R - 2013—2018 4, Je Mgl v A= 7 A2 3 | 2B 25 2 (AL A% Jmy 340 A [ 7 B A el 7%
A 77 F b 3 AR HR PRI 9 DX R R U X, AN ] 2454 P b 1 AR S AR [ (90 8 s 34 s A 16 P b Tl RS BBE -, 2
PR AL, DU SRR A9 25 TR0 RS Ja) 5 A 285 Ml 5 B0 A TR 98 X e ol , SR S 4yl i

(2) N« = A DR AE MO A AR = D Re T, HAOR T 5 B8 ARFET | B o h AR A4 51K 1 )
X PRI G AEx A R R T BB AR FE T AR IR, B TR R R T R K AR
TEDIRETT I, H IR T 55 P b 5 3y e AR A 8 Ay E ) JE X AR L AR | 588 R 5 T A Pl G v 3 T 9 3 A4 3
A X LSBT P A B T T S B T BRI AR A Y R A SRR T, AR E T S B E A
FrTT B A A Ry D T AR XS FR I AR FL S ST X R by 3 T A A

(3) i S = A= A [ UM, Horb  F8 A4 7= T o S ST DU X, = Jh, —F by, 78 A= T35 T A 4 e b 58 3
RS IR S RS T O3 R S VR R sl R s R A AR A T T b D [ A ST AR SR X DA
T S BFE M T 22 1) 22 T ) B R
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Fig.4 Plan of “production-living-ecological”land in XPCC and local city
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