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Abstract The purpose of this study is to evaluate the sustainability of human-earth system in the typical
sandy areas of agro-pastoral transitional zone, and provide scientific basis for sustainable management of
sandy areas. Wushen Banner in the Mu Us Sandy Land, Zhenglan Banner in the Otindag Sandy Land, and
the Naiman Banner in the Horgin Sandy Land in the Inner Mongolia are selected as the study areas. An

evaluation index system including 23 specific indicators in three aspects of economic development, social
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progress and ecological environment are constructed. The results indicated that: 1) The comprehensive
sustainability level of human-earth system in Wushen Banner was the highest. In 2021, the comprehensive
sustainability of Wushen Banner was grade Il good level (0.58), while both Naiman Banner and Zhenglan
2) From 2015 to 2021.
exhibited an increasing trend, and the sustainability of both Wushen Banner and Zhenglan Banner

Banner were grade lll general level (0.31, 0.30). The regional sustainability
increased faster. The comprehensive sustainability in Wushen Banner in the same period increased from
grade Il general level to grade Il good level, and it was increased from grade IV poor level to grade Il
general level in Zhenglan Banner and was stable at the grade Il general level in Naiman Banner. The
increased by 48.72%, 47.62% and 20%,
respectively. 3) In the three regions, the ecological environment dimension contributes the most to the

comprehensive sustainability index in the three areas
sustainability improvement of the human-earth system. The ecological environment indexes of Wushen
Banner, Zhenglan Banner and Naiman Banner increased by 58. 3%, 78.3% and 32. 4%, respectively. The
social progress index increased by 14.3% to 23.1%. Only the economic development index of Wushen
Banner increased. In conclusion, the sustainability improvement of human-earth system in sandy areas is
closely related to the ecological environment protection and management of the ecological environment in
the region. However, only the comprehensive sustainability of Wushen Banner from 2018 to 2021 is at a
good level of level I, the comprehensive sustainability of Naiman Banner and Zhenglan Banner from 2015 to
2021 and Wushen Banner from 2015 to 2017 are at a general level of level lll. The sustainable development

of the sandy areas in the agro-pasturage ecotone is facing challenges. It is suggested the adjustment and
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management should be carried out according to the development characteristics of the sandy areas.

Keywords

pastoral transitional zone; human-earth system

A6 T7 AW AR D 3 AR AR AR I X 5 PG AR A
i X2 8] ik 3 iy, R A AR AR B R
DX SR AR TR IR Y 2 AR e 55 7R DL SR S ol 2
AF O L, T R 2 RS Bl AN 5 B K0 Bl
J g AR U SR TR E S EEAL Y R R R Sl R
X 2 — o B R VD VK 5 v o AR R I
Vb M T A St 7 3 B b b Vb Ak K e %) LR
by DX RN B V096 U0 0 R HT FE b, 3T 4 BRI VB 53K
PR D b HF KRR " 2 =467 TR A% AT 55
B A A A R ) B IR, 2000 48 DLk X3 1 16
A P i (Al AL S A R R R AN i, X
Sl TR 11 T R S AT T I T R Bk AR . TR R AR BB
B BBV XN M 3R 8 AT A S PEPEAN X TSR B IX
Al RREd R S B A H R X

NHL R G 5E BRI EE 5 A 2R A EAE
R E R EEANRZ T ARG
FRSLVEDE O 390 Al T R SR R e 4k 2y i
W BT R AN ARG S A Y AT T Rt RS
AT HE 8 R SR 25 T 2015 4R HH i AR ARk R R 17
Wi nl FF 42 & B H 5 (Sustainable Development
Goals) , IR 5 AR T 3% 34~ J5 18 ] Ff 25 & J 1) B %
P NHL R G T ST AN 0 G B AE TR A 4R

land desertification; sustainability assessment; entire-array-polygon indictor method; agro-

BRAE SR B FEVEAN J7 i o N M 3R 55 AT FR 8L PF M 45 b
HE 2 = BTG TR ) — ma A B T A BRI R —
PR N — B REm AR s -2
U — 8 = o AR L H R G T RSN 1
PEN 7 A48 2 A TR R s AR RS
SRS ) 2B GRS BURIE A Hop 4
HES Z2 30 TV 2545 B B A% B2 1 B 2k 22 4
B AT EREAE AT REE AR, %
J5 ik BERE RAF B —FE AR, REIRINLE A 15450, 1 BN
VM S5 B sh A Won iz N T AE ST 9 R X 5
X IR T RREE M 25 S 1T -

[ A O Al L XN M 2R 8 AT FR 2k kR B
Zal )z e . X AT A 5 2 B v A R
W22 48 7 2000—2018 4F + M F] 28 fb R B 45 o0 Tl
FU bR M IR b S A 5 R U
A AW E Z R AR £ . IR R A A T L
A6 T7 4 OS5 Y A% 0 DX S ——— PN 52 1y v 7 S X
2000—2018 45 G4 AL S R G MR 55, W58 & G 0] K
A7 K I R 55 K K =R RS K
AR AR AR L B KU VD R 55 A e AR R PR R R . E
F 8 HRR(E 7 1 o M AR PO HE A N S 2 SR A T
ARG R GRS R RR DL, 5 R 2011—



2 3]

TR A5 RBOCHT ALV X R G T R 2V 2R 5 0P AN 205

2016 4F 12 22 22 A T RE(E vl R 22 & JE bR > 1, 8 &
TR G KRR FR LY 52017 —2020 4R ) < 1, AR
RRERIRAS . PRSI R B 2000—20204F, A6 )7
SN M FR G A JE KOV S b T A s ]
Yot , N Hh R G & B AR A T KRR B B
RHLA% A H 2R 48 B RKOF 3 T B2 R £ A A
T AL Y GDP RS R A= 5. f e I,
XiF F A - R /B AR A RS R GRS
N ARG AEC A TERWARBFGE, SR0, B X 8
T i 55 X D IX N Ml 2R 45 T R 22 1 14 BF 9% 340 i AL
il o[RBT, BT AR g 2 5T S R E AR AL FIVE
T — A K Ay TR AR T R A AR A R
B AT R RS K, B A ML R S8 n] RR S X

RIE S N AR S AT F AR B R

PRt , AR FE AU LA 5 A RS iy S A b DXy
DX I, AR A T A M v Al B X 5 2 P B W)
fiE, N2 T S i At 2 R 20 R AR 2 R 85 30 O Tl A
ARG FF SN R R R JF R TS 210
456 R BT FSE X 2015—2021 4F A4 8 55 7] ¢
Sk VAT ZE A VA RN LE a4, LUBI A v DXRT R 2
R PR AR

1 HREXEFR

T AL T A WS R P B e VR AR B B S o
T | XE R AR 4 2 0 O F 51X, AR 51X XA DL (]
1, W5 DX v 3 2 R o3 A P LI 2.

' RguEk Meteorological station
YHiHH Sandy boudary

Wushen Banner

P »
‘‘‘‘‘‘

40°0'N

% L WF5EIX Research area
S - R EET 1A Boundery of the agro-pastoral zone
| %45 Povincial boundary
Vb Sandy land
TR
Naiman Banner
z IEHE
SF Zhenglan Banner
o
Ly

250 500 km|

110°0'E

120°0'E

E1 SHEE.EEE.ZEEFTXER

Fig. 1 Overview of the study area in Wushen, Zhenglan and Naiman
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