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Ecosystem services radiation of significant eco-function area in the lower reaches

of Heihe River
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Abstract: The significant eco-function area is a new concept, which is put forward by the department of environment
management in recent years. It plays more and more important role in protecting national and regional ecological security.
Analyzing the spatial transfer characteristics of ecosystem services of the significant eco-function area is the basic work of
strengthening the regional ecosystem management and establishing the policy of ecological compensation. Based on the
review of progress of ecosystem services research, the concept of ecosystem services radiation effect is put forward and the
connotation of sand-fixing function and its radiation is emphasized and analyzed in this paper. The significant eco-function
area in the lower reaches of Heihe River is one of planed eco-function area of primary sand-fixing function in China, which
is in west Inner Mongolian Autonomous Region. The area is one of four main sand land and dust sources in China, so it is
very important to quantitatively analyse the sand-fixing function and its radiation benefit. Using the TERRA-1 MODIS 250m
250m NDVI time series data on July, 2006, under the supporting of GIS, using the wind erosion and sand transporting
models, the radiation benefit of the sand — fixing function was evaluated. The results show that the amount of sand-fixing is
1.499 x 10°t in 2006, the sand — fixing of the low covered grassland is the biggest and occupies 80% of the total, the sand-
fixing of the shrubbery land is secondly and occupies 12.5% of the total, the sand-fixing of the forest land is smallest and

only 320 x 10*t; as a whole, the sand-fixing ability is lower, the sand-fixing per unit area of the different vegetation cover
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is very different, the forest land is 22695t/ km’ and highest, shrubbery land is 22605t/km’ and secondly, and the low
cover grassland is only 12338 t/km’ and smallest ; the radiation scope of regional sand-fixing function for the sand diameter
between 10pum and 20pm can reach 15 provincial districts, such as Beijing, Tianjin, Hebei, Shandong, and so on, and
the sand-fixing function radiation covers a total area of 115.3 x 10°km’. But the radiation scope of regional sand-fixing
function for the sand diameter between 20 m and 400 m only can reach Alashan Left Banner and Alashan Right Banner in
Inner Mongolia, and the sand-fixing function radiation covers a total area of 5.2 x 10*km’. The radiation amount of the
leeward region is 5996 x 10*t,which is equivalent to 49. 8t per square kilometer. Its direct radiation benefit is 89.94 x 10°
Yuan RMB (1.3 billion $ ) which is 8.6 times as much as the GDP of the study area in 2006. The spatial distribution of
radiation benefit is of huge difference because of the different area of radiation regions. The Inner Mongolian Autonomous
Region gains the biggest radiation benefit, which is 30. 40 x 10° Yuan RMB and occupies 33.8% of the total radiation
benefit. The Shanghai City gains the smallest radiation benefit and only occupies 0. 11% of the total. There are some
limitations in this research because of data and method restriction. So the more in-depth studies should be carried in the
future such as the ecological mechanism, the indices and methods of ecosystem services radiation, and the indirect social

benefits of ecosystem services.
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Fig. 1 The location of studied significant eco-function area

BUK SR, SBUESUR L DML Lt A2 2
W
3 iFAE
3.1 BiXE DRSS
FAHERE " LR R (R 1), A0SR X A S RGBS 1 LRl B
ZEENESREPNEDE(KX2),

Q= f”{& 90(1.0413 + 0. 044139 + 0. 0021¢° — 0.00016°) -
tJxJy

[V2(8.2 x107%)"®S2 /(H*d’F)x,y,t] }dx - dy - dt (1)
() H,Q AXME/ t;0 AR/ (°) VAR (m/s) , FFFH I 1Tm/s; Ve AAHYE 55 BE/ % , 155
MEHE— L FE BUE S ; SDR A N\ ARG BEARF/ % B 1 H 2 SRR % , B 37% ;d 2+ 387 kL
#/mm, B 0. 2mm; F 2 + &/ (N/em®) B 0. 90 N/em® ;¢ gt [El/s, AZZ K A K H 3 50d #4745 5%,y
PR S MR A BB/ km
Q.=0, -0, (2)
K(2) 5,0 B RE V& /t, Q, ARIZ T E 2 15 0L T A &/t; 0, WLPr A& /t,
3.2 iESTEEEALI
PG - REPPI AN T AV EIEES PEREENZRAR (AR ) HERRNEHET,
AERARV R AKPAZHBEES . 7E Arcgis 9.3 3R M4H LU B RGE vp X, W5 B XU VD 2 BB DX 300 20 1) o W 2%
BRI 2R (P RATPEILR) , AR v X, 753 By XU V0 T e 58 56 3 B
e (3)
ogd
R (3) o1 VAR FAE RIS /km ;u K XU B XU , B 17m/s 5 Ry3s SRt R 80, — R 0. 14em®/
s,& NI R, R ABIE10° em®/s, o RUPRIFERE B 1. 4g/cm’ ;d HURLEE, 40 HIHL 10,20pum
1400 wm ;g S EE SN BE , B 10m/s”

http ; //www. ecologica. cn



19 3 Bk 45 R U B AR AN T AR IX Bl RUE VD 2 RE R S A AR 5189

3.3 RSP
Vg = Q. Xd <y XP, (4)

K (4) H, Vi, W FER IR ; Q BT KUE D & 5d <o ARAR/NT 0. 02mm () + 350K & &, R AR
/NF 0. 002mm FPIAZ7E 0. 002—0. 02mm FIURL 75 BB 15% F1 25% " 43 BIHEAT A B I A P, N i BE 84
PR A, 2R F kA A HETS W R pn o 150 Jo/t HATAE R
3.4 BEREIELHE

T2 JRBE K F 2006 4E 7 H TERRA-1 MODIS 250m x 250m 4333 NDVI £ , 7F Arcgis 9.3 KX FFF,
PREFFTIX NDVI 5045, AT MR AL B A 5 e bk e, B X albers 15, HhBR B ER (AR A
Krasovsky 1940 fBRIKAERY
4 ZEREHH
4.1 PiRE VT REPEAL

HYEA BB RED IR, MBS ES DA E AL RY By ERRERE K2+
HOh R AR ALV D B FT R E G R MR o XA B 5 B AR B 30% B, R X056 Hh 38 49 AU AT LK i etz
U 5 B K B 35% —40% B LB WUk 2 o SRR I A 25 T A O Wk Bl XU 0 T BTG 45 2R
B (F 1) ,2006 4% X SCFR Rk 29728 77 t, 2 B A MG 5T W XU (44718 J7 t) ) 66. 5% , Mk
BT 14990 J7 t B EIEXR . BASKRE, B THFSE KR4 X 38k A Bk 7 25 B AR AR A R BE A VD otb , R e AR
BRGEWIB X EVDRE 1355 o A R B2 ¥ Bl XU VD BB ) AR TR K 22 7, B o7 TEG AR it 1%y o7 XU 1 g
F1EE N 22695t/ km® , {IR7E 35 B b 4 B XU VD BE S B AIG, O 12338t/ k', (N A ARHILIY 54% . (HEH T
78 35 A A AR T AR, 9798 km® A ARt AL (141 km?) 69 5 £%, A I HL 44 4 Bl JRU I -
K, 0 12089 J7 t, i X B AE S R Ge B KUE VD S & 1) 80% LA L

®1 RATHERESINEXERED I8

Table 1 The analysis on soil conservation function of significant eco-function areas
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Table 2 The radiation scope and regions of different size sand
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Table 4 The radiation benefit of different vegetation cover
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