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eco-economic circle in Mu Us Sandy Land
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Table 1 The sustainable evaluation index system of the kulun eco-economic circle
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¥ 5 Alatalo #5] 46 5K 4
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Table 2 Final Cluster Centers of the kulun ecological economic circle

S
AR 25 H P
1 2 3 4
AR A AR TR -0.306 1.138 0.246 -0.261 0.000
b S TR 1.531 6.699 0.085 -0.130 0.000
LR AN 19.834 3.359 -0.059 -0.054 0.000
Bl iR -0.423 0.575 0.239 -0.251 0.000
THE TR b T Y -0.258 -0.258 0.249 -0.258 0.000
o FH i A -0.919 3.854 0.158 -0.180 0.000
A% FH A AR 17 X -1.016 2.006 0.417 -0.440 0.000
FhFRIE L FHE -1.078 2.568 0.665 -0.702 0.000
R e -0.598 5.250 0.413 -0.455 0.000
HoA A 7 B -0.550 -0.550 0.423 -0.437 0.000
FHK 2518 PRl T T 0.731 20.191 -0.045 -0.057 0.000
R T R -0.247 -0.247 0.238 -0.247 0.000
A i B i -1.229 2.844 0.546 -0.579 0.000
A K 0.531 19.963 0.042 -0.146 0.000
AP TR K -1.153 3.084 0.701 -0.743 0.000
WCATH Bk N2 N 8.728 16.472 0.023 -0.151 0.000
V2 UN -0.687 0.362 0.283 -0.294 0.000
Hole A -0.857 6.728 0.600 -0.657 0.000
HAbmA -0.702 1.820 -0.310 0.318 0.000
FEAETH 2 2.331 6.951 0.504 -0.573 0.000
JRILR(RE N -0.068 9.257 0.468 -0.535 0.000
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K 225(0.4% F10.6%) , 15 Hedx R 328
(52.8%) , 45 42Kk 2 (46.2%, K 3) , Wi & 5 Z b

b AR SR TR T ASE ORI b 3 0 i R A B
DR R b M I TS 8 s B AR B AR
TEPRIE AR 25 80 2 P S AT AR R, 22 0 Al 0 A 4%
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Table 3 Judgment matrix of target level for sustainable

evaluation of kulun eco-economic circle
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KA AT A AT 4522 4 5 B B & 1 (THZE)  BaE AR de R i
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A B4 RGBT UK W 26 AR A 2 2 T Pl A i AR B 102 1 2 102274
Do TEEL R H, KT I LA R R AR AR Y Fh citeszs 13 12 1 12 01222
P+ B 5 5 S I AR A AR 2 U Wl i Ry il L 3 DIV 12 1 2 1 0.2274
— R PR Z MR R AT TR LB P A =4.010,CI=0.003, CR=0.004.
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Table 4 Judgment matrix of ecological benefit for sustainable evaluation of kulun eco-economic circle

AR CE A A, LS A, Shat‘lflon-v%{iener A, ‘SAimpS(‘)fl 4, Pielmf ¥4, Alatalf)/ A, :/Iargalff A;Patricﬁ FHAE
LA Z R SRR SRR WSIESRE R BRI i
A MR FNEEAE 1 1 2 2 2 2 0.2222
4, Shannon-Wiener 2 Ff 45 41 1 1 2 2 2 2 0.2222
A, Simpson ZHEPEAEEL 12 12 1 1 1 1 0.1111

A, Pielou Y5 FEFE 4L 12 12 1 1 1 1 0.1111

A, Alatalo #5554 12 12 1 1 1 1 0.1111

A, Margalef - & FEF5 4L 12 12 1 1 1 1 0.1111

A, Patrick 57 JE 18 %% 12 12 1 1 1 1 0.1111

A,,,.=7.000, CI=0.000, CR=0.000.

DN REIZ TR AN T BT R A T — B -

CI,, = 0.4231 x 0.000 + 0.2274 x 0.004 + 0.1222 x
0.000 + 0.2274 x 0.035 = 0.00879656
RI, =0.4231 x 1.32 +0.2274 x 1.12 + 0.1222 x
0.58 +0.2274 x 1.45 = 1.21369298

CR,, = 0.00879656/1.21369298 = 0.00724766 < 0.1,
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Table 5 Judgment matrix of economic benefits for sustainable evaluation of kulun eco-economic circle

BYIRER (B AER) B AV BARIICA B B, B RAMEEEIRA  BARASEIR L R ]
B A 1 1 1 5 12 0.1970
B, Molk A 1 1 1 5 172 0.1970
BB 1 1 1 5 12 0.1970
B, T Be AN HEHA 1/5 /5 /5 1 /7 0.0423
BN 2 2 2 7 1 0.3668
A,,=5.015,C=0.004, CR=0.003 .
F6 BRI E LT BRI At S i 2 ) W kB BE
Table 6 Judgment matrix of social benefit for sustainable evaluation of kulun eco-economic circle
C X AR 1 C, A S AMEEOR Y C W21 R 5 IR B (R4
CIIMEZ (G 25) ! %féf oG {ﬁég K R w,q;e: el A 161t
C, XSO I ] 1 1 12 0.2500
C XA AMEABUR 0 B 1 1 12 0.2500
C, 320K I SR AN 2 2 1 0.5000
A,,,=3.000, C[=0.000, CR=0.000.,
RT DU EE S A AR 5 B AT R ST IR R R b 46 B
Table 7 Judgment matrix of environmental resources for sustainable evaluation of kulun eco-economic circle
D, D, D, D, DJSAfimi DA DA DA DS -
D IIREIZ AT PEfe Mol EHh HRM BUARSR Bz B B B b
[T 1752 S 1T 2 S T BHAL BHAL HREEC KR WEARKGE
D, FEE TR 1 1 1 1 13 13 12 1/4 1/3 0.0527
D,k iR 1 1 1 1 1/3 1/3 12 1/4 1/3 0.0527
D, AR 1 1 1 1 13 13 12 1/4 1/3 0.0527
D Bl i 1 1 1 1 1/3 1/3 12 1/4 1/3 0.0527
D A T FR A FRFH AL 3 3 3 3 1 1 2 1 12 0.1559
D AN I FR A FRFH AL 3 3 3 3 1 1 2 1 12 0.1559
D B TR A 7 FR A 5L 2 2 2 2 12 12 1 1 12 0.1034
D A T ARA S FE K B 4 4 4 4 1 1 1 1 3 0.2002
Dy ST AR 7 A T K 3 3 3 3 2 2 2 13 1 0.1739

A =9.279,CI=0.035,CR=0.024,

max

KAH.
3.23 ERESZFEWMFEEIEN

E AW e LR (e e Yt i R ER SR At o W = 0
B MNINRBRIHORE , & KRR BRI S5
AR SRIEE A 1 I 2 K> 35 4 2% (HE |
KA ARG TG 2 R ARG 1 22 5%
AR BTG 2 IS 3 S 4 1 255404
BUER S 1 M 2 B0 3 M 4 5 IR R R A 3 28
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Table 8 Sustainable evaluation index weight of sand

Coulomb eco-economic circle

ARz gz & i fRbr)2 I
M 4 4231 1 4, 9.40
2 4, 9.40

3 4, 4.70

4 4, 4.70

5 A, 4.70

6 4, 470

7 4, 4.70

B 22.74 8 B, 4.48
9 B, 4.48

10 B, 4.48

11 B, 0.96

12 B, 8.15

c 12.22 13 o} 3.05
14 c, 3.05

15 c, 6.11

D 2.73 16 D, 1.20
17 D, 1.20

18 D, 1.20

19 D, 1.20

20 D, 3.55

21 D, 3.55

2 D, 235

23 D, 4.55

24 D, 3.95

©

by, 2 TP B, (R TRk R 1R, IR
eIk A A A U PRl AL B, S B Z WAL B A
R ARSI SR A SR S AT A AR
Gi—myJEN . Z BT LBUIR P 22 T R AR, £
=TI, — RS MROR A K B R A R
Z IR R AR A AR BT B B T WA S
JESRURMBE AN 2 77 il b, AR o s =R 0T 32
BR o FRAEDIA KL, B A ] f AR 38R 225 1 i Fr) ke
5 Q0HT, IR A S A T B W R R R v
HAMRKR =SR], 5 3 R A A 2 T el i A7 1
TEBYRUH, AT RFSEER 22 M A Z 0 A
B Wy N S — Se ik &, P4l Dy 6 SR 22 35
WA AT 5 28 4 P M) T4 R AN 5 B af L R4 T

oo 55 4 RFERED LT Pt R 22/ —
R, ARSI, DR AR BT R AR AN FE 93, 4
PG B, HLAER ] AN 28 B, 22 5 A 1K
A 2RO SE BRI BT A, ZEAR 3
A 7% 8K SR T Tl

4 Hig

T LRV A TS L P E DL Ry AR B
TG, MK RISRFAE , A7 A MR BRI T Fh s
HE SR NI R A B AR

WA 25 R AR E R L T B PR AT RR 22 25
WM AR, 5 1 R G155 10 63.8506, 55 2 28
81.6106, 4 3 25 46.5691, 4 4 25 24.8808, T 2L 1
H 568 2] 555 40K M i 73 B AR PR SR A o A
3R AR i B R

5128 5B 2 KPR A S A T A A LU AR /D
(0.4%.0.6%) , Al RFLL P25 G- AR =, 55 328 4
AR DLV 5 AR K (52.8% .46.2%) , 1] R
SEPERNAL T RS ACE  BEIE B S R UL P
BTG PEAR AR AR 2 U B T R B AT R AR IR AR L T
AL A B 2 T s E A, 1 A SR 73
B L ES o2 o

25 A LAFAE B () RN AL B T 235 TRt < AR
PPN TR TR, DA g8, R IE R AN 2
FEm > AR BT A2 R WY R R
VRUEIH | AR A B, T4 T 3 8 5 S35 Fp 3 in
FEAMUE SRR R Rl BELSEHARFE .
LR AZ O X 3 B0 B K L i 7 45 1 il e B A
IR KA T AE A, /N AR o 3 452 i il
B, SRR A T A AL AE BRI EIN
IR, T R - R S5 R U 2 B e O 5 P
MK BEE A = BT IR R 5 5 7 e S R )
A ERe R IIRE

5 iFig

APRFEE TR R A PR A A U TR R Y T
AR A A DU S R B A 2 R R BT
A Hbr. BYRIH E L N EEA BT R
A S Tr I SE B 2 — A /N B A AR v 25
B B | R AR S R VT R G
BUAT (4 AR A 25 22 T JEL I 75 RE A8 78 70 M i R
T ARSI A B ) BT RE B, J2 70 RE filf A2 25 P58 Ok



55 410 RS BORVHERA S Z TR TR 21T 4 271
R ELESEFEUFEETENESE
Table 9 The score value of the sustainability evaluation of the kulun eco-economic circle
. R BRFEACTEAR TR E FRFEACTE R BRFEACTEARTS M H

BZE Hi2de I3k H4ZE 1R B2k R34k 1 EivES EIRES LIRS
A 42.31 42.315 35.068 12.042 0.235
A, 9.40 5.00 5.00 2.00 1.00  1.000 1.000  0.250  0.000 9.403 9.403 2.351 0.000
4, 9.40 3.02 2.65 1.24 1.07 1.000 0.812 0.083  0.000 9.403 7.639 0.782 0.000
4, 4.70 0.94 0.92 0.68 0.57 1.000 0.925 0.285 0.000 4.702 4.350 1.341 0.000
A, 4.70 0.96 0.92 0.89 0.77 1.000 0.763  0.620  0.000 4.702 3.587 2917 0.000
A, 4.70 0.87 0.83 0.86 0.69 1.000 0.779  0.989  0.000 4.702 3.660 4.651 0.000
A 4.70 1.88 1.25 0.18 0.26 1.000  0.630  0.000  0.050 4.702 2.964 0.000 0.235
A, 4.70 23.00 18.00 4.00 4.00 1.000 0.737 0.000 0.000 4.702 3.464 0.000 0.000
B 22.74 2.399 22.735 8.963 4.137
B, 4.48 0.00 6.00 5.00 2.00 0.000 1.000 0.833 0.333 0.000 4.478 3.732 1.493
B, 4.48 30.00 56.00 1.00 0.00 0.536 1.000 0.018 0.000 2.399 4.478 0.080 0.000
B, 4.48 0.00 122.00 23.00 4.00 0.000 1.000 0.189 0.033 0.000 4.478 0.844 0.147
B, 0.96 0.00 14.00 2.00 6.00 0.000 1.000 0.143  0.429 0.000 0.962 0.137 0.412
B, 8.15 2.00 6.00 4.00 3.00 0.000 1.000 0.500 0.250 0.000 8.339 4.170 2.085
c 12.22 12.215 12.215 11.818 9.894
C 3.05 1.00 1.00 1.00 1.00  1.000 1.000 1.000  1.000 3.054 3.054 3.054 3.054
C, 3.05 1.00 1.00 0.97 092 1.000 1.000 0970 0.920 3.054 3.054 2.962 2.809
C, 6.11 1.00 1.00 0.95 0.66 1.000 1.000 0.950 0.660 6.108 6.108 5.802 4.031
D 22.73 6.922 11.592 13.746 10.615
D, 1.20 67.00 760.00  333.00 93.00 0.000 1.000 0.384 0.038 0.000 1.197 0.460 0.045
D, 1.20 66.00 263.00 10.00 3.00 0.242 1.000 0.027  0.000 0.290 1.197 0.032 0.000
D, 1.20 0.00 476.00  319.00 86.00 0.000 1.000 0.670  0.181 0.000 1.197 0.802 0.216
D, 1.20 0.00 8.00 4.00 3.00 0.000 1.000 0500 0.375 0.000 1.197 0.599 0.449
D, 3.55 0.00 0.16 0.06 0.04 0.000 1.000 0397 0.236 0.000 3.545 1.406 0.838
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Evaluation on development sustainability of kulun eco-economic
circle in the Mu Us Sandy Land

Ren Yuyan', Zheng Yufeng®, Zhang Yandong’, Wang Haibing*, Wang Shigiang’, He Jinjun'
(1.0rdos Forestry and Grassland Science Institute, Ordos 017000, Inner Mongolia, China; 2.Ordos Meteorological Bu-
reau, Ordos 017000, Inner Mongolia, China; 3.0tog Front Banner Forestry and Grassland Bureau, Otog Front Banner
016200, Inner Mongolia, China; 4.Key Laboratory of Aeolian Sand Physics and Sand Concrol Endineering, College of
Desert Concrol Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010011, China; 5.Uxin Ban-
ner Forestry and Grassland Bureau, Uxin Nanner 017300, Inner Mongolia, China)

Abstract: The most remarkable feature of kulun eco-economic circle in Mu Us Sandy Land is that it takes
households as units. Forming the cluster model of kulun eco-economic circle in Mu Us Sandy Land from point to
surface. In order to explore its sustainability, it is classified according to the clustering characteristics of Cou-
lomb eco-economic circle, and then the sustainability of different types of Coulomb eco-economic circle is com-
prehensively evaluated. The results show that there are forest and fruit planting and processing mode, planting
and breeding plus chain mode, small-scale planting and breeding mode and lazy management mode in kulun eco-
economic circle in Mu Us Sandy Land. The highest comprehensive score of the comprehensive evaluation of sus-
tainability is the planting and breeding plus chain mode (81.6106), followed by the forest and fruit planting and
processing mode (63.8506) , and the worse are the small-scale planting and breeding mode (46.5691) and lazy
management mode (24.8808). The latter two models generally exist in Mu Us Sandy Land, indicating that the
overall sustainable level of kulun ecosystem is low. Based on the existing resources, it is necessary to improve
the management technical means and decision-making methods, optimize the operation mode of kulun eco-eco-
nomic circle, improve the ecological production efficiency, and enhance the material circulation and energy
transformation function of the system, so as to make all kinds of kulun eco-economic circles develop in the direc-
tion of sustainable utilization and promote the sustainability of Mu Us Sandy Land as a whole.

Key words: sustainability; kulun eco-economic circle; Mu Us Sandy Land



