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Dynamic evaluation of grassland ecosystem services in Xilingol League
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Abstract; Evaluating the value of ecosystem services is an important indicator to measure the development status of
grassland ecosystems. Quantitative analysis of dynamic changes in ecosystem service values is of great significance to protect
grassland resources. This paper used MODIS images and annual precipitation data from 2000 to 2015 to build a quantitative
system for evaluating the value of ecological services of Xilingol League. The values of six service functions of grassland
ecosystem, namely, product provision, nutrient cycling, carbon and oxygen balance maintenance, water conservation, soil
maintenance, and entertainment, were calculated and dynamic changes in each banner, city and county of the research area
were discussed. The results show that the total service value provided by the grassland ecosystem in Xilingol League from
2000 to 2015 exhibited a fluctuating increasing trend, with a 2.52% annual growth rate and increasing 3.371 billion yuan.
However, the development of grassland resources among banneres, cities and counties was imbalanced (annual growth rate
range from —0.46% to 1.71% ) , and even showed negative growth in service value in Zhengxiangbai Banner ( annual growth
rate was —0.30% ) and Taipusi Banner ( annual growth rate was —0.46% ). The value derived from service functions

provided by grassland ecosystem varied greatly. The function of maintaining carbon and oxygen balance accounted for 35% of
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the total value, while product provisioning accounted for only 5%, and the function of water conservation, which played a
vital role in the protection of grassland ecosystem only accounted for about 1.5%. This research will provide a reference for
the dynamic estimation of grassland ecosystem services in Inner Mongolia Autonomous Region and even Beijing-Tianjin-

Hebei region.

Key Words: Xilingol League; MODIS; grassland ecosystem; ecosystem service value; dynamic evaluation
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M, HA A SR T E T A S R GRS DR AT i T 2] 80 ARAR, h E B Be e T
THBRGFH GERN WS M4 i 1155 5% Costanza B 1 E— B3 1 338 1 T rp 1 ) X80 b A 25
FRGENRSS DI REMAE MBS, R Ja AR TR A 5 8 ) TN R PH 2 2 2500 Bt 2 25 R e IR 55 D el 43k
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SCHI 2000—2015 4 B B[] 751 MODIS %8 R4 KK B850 , /8 T e B A S IR S M E A AR R
Sy T S G B SRR A R AR SO A TR IR K IR AR R R 6 RIS T RE M, OF
BN T SRR B A5 1 T BB AR AR R GRS AL, DASSI Ak — 20 U 8 45 b e b 5% %) B 0 K R
S B Ay B G ER) FH J ARA BOR R R

1 EHUREMAIE %

1.1 AT XA

BRI 2 (Xilingol League) &N 5T A G X TR, M Ab 9 520 BIAR X HP B, AR & 115°13'—117°06/,
J64h 43°02'—44°52' Z 1], WK ELE 767—1300m Z (8], 4538 - b B ALk 19.98 TiE AR (K 1), B
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Fig.1 Xilingol League location and land use types and random verification point distribution
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Table 1 Location information of weather stations

X 3 g/ (°) Z5%/(°) X 3 4iE/(°) 2/ (°)
Station Latitude Longitude Station Latitude Longitude
ARG BRI 45.52 116.97 EZ (5 42.18 116.47
o £ e e 44.02 114.95 B /K L 47.17 119.93
DINEX i 43.87 113.63 RHA 42.40 112.90
P9 ERABIL 44.58 117.60 U F 41.53 111.68
BibkisFE 43.95 116.12 P 42.27 118.93

(2) A 3C T HT Y 2000—2015 4 A% B 1§+ 9] 9% 2 7 J1 ( Net Primary Productivity, NPP ) £ 4% I T- NASA
(National Aeronautics and Space Administration) it &4 H£ 52 % i (https ://www.nasa. gov/) , & FH MOD17A3 4f
PR A I NPP B AR Thm, B0ik8 2K GeoTIFF , #5240 55 R 45 WGS84, %8 2% BIOME-BGG
BEALFN G RE A AR EE N7 NPP Al AR AU 21 ki b AR 25 R GEAF NPP BUA, 78 2 ERANIX 35k NPP S04 26
L R X P v

(3) ALY 2000—2015 AF - M 78 56 B0 R U F NASA 9 Z0HE 36 =2 W 36 (https ;. //www. nasa. gov/ ) , ¥
FH MCD12Q1 4F4 8 b 78 25 25 RE , 73 93 500m , Bk =X HDF, 280t S 44 5 Fh + b 8 354026
T AR S —M525 7%, Bl IGBP (International Geosphere-Biosphere Program) 432877 % W + M ) FH 2%
IR0 17 28 S5 B 0F98 N AR IR S 6 17 Fh oo R 2GR A #E e ARk 0k T8930 15
R ARFFH A 5 Fb R R (% 2)

(4) AT Y 2000—2015 4F NDVI %04 &2 DEM %448 15 J5 T o [ Hb 3 23 18] 50408 2= 9 25 (Chitp 2/ www.
gscloud.cn/) , Fo i NDVI 504 24 500m 43 ¥ #& 19 MODNDIM H & 5™ &, DEM £ 48 4 30m 43 Bt 3K
GDEMDEM 2 EREC T m FE A 7~ i s 13388 U8 b [ - 850808 2 (hup - // www. gis. soil. csdb.en/) ; B iiF 04
VR o [ B2 e b R 27 5 0 WRUATR 9 0 2 o ) 2010 AFE B ARER 59198 1.100,000 + 3 FH G 5 20 57 B s VR T
2000—2015 AEE) M i B G i AR 4
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Table 2 Consolidation table of land use types

B JE L FIFE b

H 22 Jt i - st A S Y H 2R Jt i - s A S 2
Combined land Original land use type Combined land Original land use type
use types use types

Bl JKH WA I A K R
i A AR EAR bk I SREHIH AA fE R A
o e P JEE B TR M PR T ARF LA U KHE B

1.2.2  $dE b

(1)7E MRT #ffHhxt MCD12Q1 \MODNDIM GDEMDEM Ji 46 &5 4 R 47 4 =X 4 45050 A 34, X Ho o
KFEIRE] 5 MOD17A3 B4 43 HF R — 50, FFH 2 bRoo ) B8 A7 U< & 30 FU3R 59 B bs X80 808, I 78
ArcGIS10.2 Xt b B IS (4 MCD12Q1 F s i 47 55 43 S 34, $2 BCH R 5 X35 P 4 1) FH 28 750 Sy o s (1)

(2) AR 7 bl ) FH S 80 5 i A = b ) FH 288 280 (4457 B B0 4 03 1 2 b R FH SIS 780 ) b TR 240 o ) MRS B
WETAIAR Y 84% , Wb A SR THI 2 R 16.79 TV 5 BL il 3 A if) 2015 4R B MER i BB et HE 4 ) nT %0,
2015 AR AR 5 W SE PR FE T RN A 17.95 T3 J5 0 L KRG BEIR 31 93.5% ., FEB) MRS 0 A1 7 B0 S5 16 P B AL
VR 150 5 (K 1) , 454 2010 AR ARERE % 1:100,000 1) F B X BE B 5 R4 74 BE 301, 45 28 RE 5 0E
At 85% (36 3) , it MCD12Q1 FHS R JE A S8R

#3 MCDI2Q1 S BE BB A ELRBEE
Table 3 MCD12Q1 all types of accuracy in Xilingol League area

A 2 A BB IR E G 2%

Land use type Sampling point number Correct number Accuracy
b 26 23 88.4
b 10 9 90.0
b 78 70 89.7
N 10 9 90.0
B 20 17 85.0
ARA 14 6 6 100.0

(3) 7E ArcGIS10.2 FRA4: i s bibA% T+ 328 D Re X B i 2017 2 S (B AL B8, IF6 b BT ) MOD17A3 % T
DL T 0.0001 38 EC(E, F LABEEH A% 55 i F1) 2 B9 B Ok 20 B Bkt NPP Bs E A7 3005 .

(4) MAFEREK EEARIEAT Kriging 4 {8 11 HAMHE BE (1 =73 #% 5 MOD17A3 Bl 45—, I DL
b I FH 2B LA R B 00 R L A AR K S A B5cal A TR 5 . AR SCRVIAR AR B2 dn 18] 2 i
1.3 Wik
1.3.1 R4 5

By RS A R AR IS R G AR B E A N B WA E B0 A SCR AT G MRS S AR )
B S BR AR U B AL = IR S5 T BE M EREA A5 FEAK () WF .

W= X (P % Q) (1)

Hor W A=A WL R DR A IR S I (8L, B0 200 PoNER @ 2877 S = B 15 Q568 1§ 257 S I B
AN N TG/
1.3.2  EFEYEIEA
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SRR REYIRIERN FEICE, 16 NPP RIERE LR 17 00 (605 X8 324 T8 S (E 08174
AL, FEAX ()W,
W, =NPP x (P, X Qy xRy +P, xQp, xR,) (2)

o W, B TR A ER DR IR 45 (8, BT m2 a5 P P20 B B A 25 R e PRI 19 o
JUE T AT LB, 43518 0.01715 F10.00115Q, F Q53512 Z AN BT 3 i AU B RS A9 L8], i AR IR T 47 JE 41 )
A5 HIEL 46% A1 20.1% 3 R K1 R, EAEFBEAL (40 A% , 0908 2.1x107° I8/ g F1 2.6x107° 70/
1.3.3  fife 145

)P A R b A S R K AR R T B R BRI R R R R A R D VR VIR =AM
GIRR M7 AR SCOR ) RUSLE AR A 530 45 PR i B0 vk A 42 Dl S 5 % e b 7 5 - S A
FARIE AT (3) X OREE 1R 55 D MM (A A 5

T, =SxA —A,

V.= (T, x B)/(H x 10000 x p)

3
V,=T, x 3, (C, xP,) (3)

V.=T, xA, xpxC

Horp 1,0 H O S 5 S s AR A, D T AE T AR TR A, O b A G R R AR v, Db
R IR M B A AL A R A RS s H R R EE IR 0.5 p i IR E VN IR R
SIPE C o 3RS 2RI i PORSS | R IR TSN AR s VoI D YR VIR R A (8 A,y - S8R Dl 1k
PRSI FRITIRIIA S K B B LA B 24% 5 Fog [|] b OREE I RE AR 55 M (W5) M4 T v, v, & v,
AR
1.3.4 LRV

H G PRI RIE I A T B4 SOy 7 R CAs H A 7k T e T B 23 B 1.2kg 48 URI T SE 1.62kg AL
B, 418 NPP AE g 2L B, SR PS5 1 TR, A Tl S8 A M s i o iR 24 A8 SO — AR B 10 A0 s, AT 75
BN A D RE M E AR SR A 2K (4) h

W, =NPP x (1.2 X P + 1.62 x Q) (4)
Horr w5 8 m™ ™t P T E M, R 8.8x 107 T/ gC 5 Q Ji 4 Hi I BLAR BRI T 1 M At , Ay
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AEFHE N 5.40 4270, AE B AR 8.03% ;2015 AEFRHE T 104.03 1270, 58 2010 ARAFEAIEG K 1.94 27T, AFE 344
KN 2.05% ., 7E 2000-2005 444 T RS E TR IER  HTE 2000—2015 4F AU RS IS IMEFEE
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Fig.3 (a) Volume of service value provided by W, from 2000 to 2015; (b) Average annual growth rate and average annual difference of

W, from 2000 to 2015
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Fig.4 (a)-(d) 2000—2015 W, distribution characteristics diagram; (e) Volume of service value provided by W, from 2000 to 2015; ( f)

Average annual growth rate and average annual difference of W, from 2000 to 2015
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{CTTHR S A, 3 2000 AEAEIE AN 5.77 147C , G ANy 1.49% ;2010 FE4-HE T 403.28 4147T, % 2005 445
PP 2.492 420 AR/ R 0.60% ;2015 AEHRE T 452.53 4270, 55 2010 4E K 9.85 127, 43
KFH 2.44% , 7E 2005-2010 4F KA T IR S ME R  HLE 2000—2015 4F )45 23 R 55 M (EAF 1

http ; //www.ecologica.cn



8 £ A ¥ W 39 &
K 4.38 {270, FHPERK N 1.13%,
W 452.53 0 b 9.85 110

Ly 386.89 ST 40328 B - R

S 400 | 3868 — E =L = e 1% =

= o )
@ 2 %D 6 |- 5.77 146 ;o

()
S2 300} %5 438 | &5
= F s 4r R
B & E 2.44 prl
Egzoo_ HE 20149 113 12 9

g 80 0 <

2 ool g

g 00 -0.60

@ 2+ 42

0 | 249 1 |

2000 2005 2010 2015 2000—2005 2005—2010 2010—2015 2000—2015
445 Year
B 5 (a)2000—2015 5 WL iRHEHREMES; (b)2000—2015 &£ W, FE G R EMEHEE
Fig.5 (a) Value of services provided by W; from 2000 to 2015; (b) Average annual growth rate and average annual difference of W

from 2000 to 2015
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HET 585.19 {ZTCHINR M, B 2000 AEAE 3G K 585.19 {270, AEHE K3k 4.4% ;2010 4FH 517.64 {ZTTC,
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2000—2015 478 PR )y 0 b A 25 22 G0 1 % 7K 5 ) R 2 148 1) IR 55 0 (B Jee AR, G0 A e i 5 X 4R K it
HRRFER(E T(a)=(d)) SR AR R 25 B b X 3 T AL X, 280 M9 (- 7 (e) FI(L) ) Bk
S W B A S R SR SR K IR IN BE 2000 AR HE T 22.06 12T IR 45 #1185 2005 AR R T 26.33 /2RI IR 55
MM, %5 2000 AEAE A4 K 0.85 1278, AR KR 3.9% 32010 4F°4 23.45 12,78, 88 2005 4E4EU /0 0.58 12
TG, AR DR A 2.2% ;2015 AE4RE T 27.33 420, 3 2010 AFEAE K 0.78 1200, KR K 3.3%, RETE
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