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A case study in Ordos, the Inner Mongolia
SU Ning', DING Guodong'*, DU Linfang’, YANG Guang®, LEI Yanhui', ZHAO Yuanyuan'*>*

1 Key Laboratory of State Forestry Administration on Soil and Water Conservation, School of Soil and Water Conservation, Beijing Forestry University, Beijing
100083, China

2 Yanchi Research Station, School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China

3 Beijing Energy Conservation and Environmental Protection Center, Betjing 101160, China

4 College of Desert Control Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China

Abstract: Resource-based cities experience rapid urban development by resource mining and maintain ecosystem stability
by ecological restoration. Assessing negative and positive impacts of typical human activities on ecosystem services of
resource-based cities is of great significance for sustainable urban development. Taking Ordos, Inner Mongolia as an
example, this study improved the calculation method of ecosystem service value ( ESV) based on the land use/cover and
normalized difference vegetation index (NDVI) data. Then the spatiotemporal patterns of regional ESV were quantified from
1990 to 2018. We selected the urban expansion and ecological restoration as the typical human activities. The positive and

negative impacts of the human activities on the ESV were then evaluated. Results showed that the grassland and unused land
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covered more than 80% of the total area in Ordos City. The urban land area indicated a general increasing trend mainly by
occupying cropland and grassland, with an annual increasing rate of 0.36%, 4.34% and 10.27% during 1990—2000,
2000—2010 and 2010—2018, respectively. The woodland area showed a continually growth during the three periods and
the grassland area increased since 2000. Both of the increase were mainly converted from the unused land. The total ESV of
Ordos City generally increased from 231.22 billion yuan in 1990 to 242.14 billion yuan in 2018 with an increase rate of 4.
72%. Driven by the land use/cover changes, the spatial pattern of ESV change varied in time and space. The hotspots with
significant ESV increase moved from northwest of Hangjin and Donsheng District during 1990—2000 to south of Hangjin
and Yijinhuoluo during 2000—2010 and southwest of Hangjin during 2010—2018. The cold spot with significant ESV
decline were mainly located in the middle of Hangjin during 1990—2000 and 2000—2010, in Dalate-Dongsheng-
Yijinhuoluo belt. After the year of 2000, the returning cropland to forests and the restoration of unused land in Ordos City
made an ESV increase of 11.35 billion yuan. And meantime, the occupation of ecological land and production land by urban
expansion led to a decrease of 9.14 billion yuan in ESV. We conclude that the positive influences of ecological constructions
were greater than the negative impacts of urban expansion. The coefficient adjustment of the ESV is beneficial to differentiate
the ESV provided by grassland and forest with different coverage. We suggested to pay more attention to the protection and

restoration of grasslands with mediate or low coverage in order to improve the regional ecosystem services.

Key Words: land use/cover change; ecosystem service value; urbanization; ecological construction; Ordos
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Table 1 Ecosystem services value of Ordos City
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Fig.4 Hotspot analysis on the change of ecosystem services (ESV) value in Ordos City
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{EAE 1990—2000 4 ,2000—2010 4 ,2010—2018 443 5l §% 2k T 1.21 147C ,34.06 1475 H1 57.30 {ZTE (% 4)
A R GEMRSS L I 5t N AR ML= A TR ], 5 DX 25 28 Sy i 3 il

ASRE PN R RUE S BRGSO R A A R T B el XA A 3R EE, BRR 2T
FHYK SR T RARMALS T (2001 4F) | =67 Bidropbioids 2 g5 26 DU TR (2001 4F) | R AR w0 [ A Kk &2 F
A (2001 4F) | HIoHEakI H (2001 4F) GRBFAFR TR (2001 4F) FIEFAE ShAE P R4 S A SR OR3P IX i TR2
(2004 4F) FFE K B A S E R TR, MR RV, A S TR R 506 XA 28 &R 50 ik 5515 219 i ok
S0 ARSI R, SRR 2T 2000 AF DIOKIE BE A AR B (BE AL N AR ) R RAE K B
(AR FH b A5 A b 2 Ry b ) RN 36 bR TR (R ) P 1 5 At b 28 5 S MR tb ) 43 S 5Tk 1 17.3 1256..77.86
{¢TCH 18.35 4270, A B RGNS 2R 113.53 4270(FK 5) , KT RIS % F b ey ke i %

DX I8N ST Bl AR 28 R GE R 55 10 52 M A AE I d 25 ) S e, 2 RS0 A T2 . 1990—2000 4F AE B R 5
IR 451 (L IX 30 4 25 72 1 Pl =5 8 Do DR 2 o e 45 SR ) ) 22 ) A MR L A, A EE P ) A X B Sk SR A
i A Ry B (R JEORE R AR ) R DX, ¥4 o DX D 2 Ak R R R b (BB Ak ) A IX I, X Sk E
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LI ER IR Z T 1988—2000 45 AL /AT I Z5IE IV & . 2000—2010 4F | A= A8 R GRS M A8k i
FEI IS X BB A A GRBEARR) BEbFE 10k 5 b GRAFA R ) FAF F 1= b4 1k R 5 b (B
PR ) A X3, ¥4 A DX = 2 3 A R ATC B T ) P20 A G TR AR 308 X, = 3 IR g DX 3 b 2% £ Ry R 1
- MRS AL P R 7 P A S . 2010—2018 4F , $45 IX 35 2k A1) FH - i 275 £ oA 0 (5 R o Pk
A2) HIX R, ¥4 a5 X ) = 3 A AR Sk T IO B i 8 2 ek DX LA B R RARE A T A ) 2 3 X R i PR i e e
WA R 5 At 2%

®3 SRSHHHK EMESRERSME L/ (x10° 7T)

Table 3 Comparison of forest and grassland ecosystem services value in Ordos City

1990 4F 2000 4 2010 4F 2018 4

ESA¢lik i) R 1611.08 1600.48 1634.22 1684.31
Before coefficient adjustment Mt AN E 142.69 151.53 158.28 163.57
REOHHE G VAR 25 R i 341.76 366.27 342.02 339.72
After coefficient adjustment 7 5 R R 721.69 718.24 862.81 860.85
S R 521.55 467.58 382.53 451.33

g A 1585.00 1552.09 1587.36 1651.90

A s 73.32 78.24 91.96 96.57

TEAMR 41.93 44.10 44.37 39.75

fir N 28.37 28.87 26.11 31.72

oAb 3.49 3.88 3.49 1.27

M B A 147.11 155.09 165.92 169.31

x4 HEBEAMTRSAEGIMSHNESRERSNETL

Table 4 Changes in the ecosystem services value caused by the expansion of urban construction land and the occupation of other land

BRAHY 5 T R e Y ESV 54k {H Changes of ESV/(x1087T)

Types of land occupied by urban expansion 1990—2000 4F 2000—2010 4F 2010—2018 4F
#F Arable land -0.14 -6.14 -9.16
1 M Forested land -0.09 -1.92 -4.68
HEAHRK Shrub forest -0.05 -1.43 -2.26
bk Sparse forest -0.04 -1.09 -1.33
HAlAh Other forest -0.01 -0.17 -0.18
K3k Water area -0.38 -7.92 -14.17
A A+ Unused land 0.00 -0.26 -0.30
KA 35 P FEHb Low coverage grassland -0.14 -4.01 -6.67
rp 55 S WO Medium coverage grassland -0.06 -6.77 -14.31
1 7 5 B R High coverage grassland -0.30 -4.35 -4.25
£l Total -1.21 -34.06 -57.30

R5 ESBREBPNESRERSNEEZH

Table 5 Changes in the ecosystem services value in the process of ecological construction
ESV 284k {H Changes of ESV/(x108JC)

HAH Ecological construction

2000—2010 4 2010—2018 4
IR HRE AR (B HLEL AR HL ) Returning cropland to forest project 1.49 1.13
B (HE LS, B ) Returning cropland to grassland project 5.27 9.41
R AR E (H A2 B b ) Grassland vegetation restoration 30.80 47.08
TR TR (A b 5% Ry PR HiL ) Afforestation project 8.54 9.81
411 Total 46.10 67.43

ASCHET R FH /78 55 FUE — AR A B e B, 0BT T 1990—2018 47 DI it i b B fn A= SR B
FARE R NGB, AR LR bR A IS R GRS i R T (E R B, 18 [R) 3 X Ak 7S R 48 IR 55 (.
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B2 A% SRy , 1 T DTA SR EE 152 FH )™ J AN A AWk B W R X A 25 R e IR 55 1 (B I U R Al s il R
1990—2018 4F, K34 B RS MR55 M E 22 SR B S H2D T PG LA, 2000 4ELLE, 5
IR Z2 3T S A DR R R 1 [ A AR AR A - L 2000—2018 4R 3uf B 152 FH b il ok o RS
A7 b T 80 S R G SS M (325 29 91.36 27T, {ELIR] B IR B AR MRORIAR R 2 4548 it (o A5 42 25 R G R 55
BN T 113.53 4270, A= 25 S 15 A RV 52 i K 38 F A T2 P L™ Jo ¥ T A e, R AT A L IX 34 I 30 g
OO PR 5 B R I R AP IR SR ek AR S R G IR 55 1 i — 2042 Tt
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