5541 B T W *E &~ 2 Eild Vol.41,No.7
2021 4F 4 A ACTA ECOLOGICA SINICA Apr.,2021

DOI: 10.5846/5txb202006121531
RTE L B, Xt AR, T R R K A A S R G R I S 1 (R S AT —— LU IR IO 9], AR 2541, 2021, 41(7) :2557-2570.

Zhu Q, Zhou Z X, Liu T, Bai J Z.Vegetation restoration and ecosystem soil conservation service value increment in Yanhe Watershed, Loess Plateau.Acta
Ecologica Sinica,2021,41(7) :2557-2570.

BEITEREHRRESESRERSZLIERFERSNMELE R

iﬂﬁ
—— LA T 4

J

) FOAAM R 4 G

VLR RFME R 5EARSBE, 16% 710054

FE ARG 1 I DGR B AR (BT TR (1999) SEti 5 AR AT A AR 280 a8, M43 4 v J A Yol it 3l ol 9 X, 0 e 34
2R T (SWAT( Soil and Water Assessment Tool ) 7K SR FIAE 25 RGEIR S5 (B PFA 7 ik (TR SN B 0E BLE AR i PR 3%
T TAREAE)  H 40T 2000—2015 A2 X IR e 2 bR 190 S HOF - B AR R A L, PP Ak A 285 R e I 55 (i A 4 TH 3k
N, TFFEE I . (1) BBROM (R ) TR SLS | 2870 i Sol A 4 7 26 2 S 8 it 3 AR WK R 0 385 (2) MBI BB % - 042 ol
B HIE IR, TEBA AR AT, e 5 Kk A Rk, ELRDRAREK s MO T2 St LAk, 2001—2014 4F + £ +5
et A AN R AR B A1 I, 28 I 22 AP R Ui BT BRSS9 UK 5 (3) Wt ke e 7 LA PP o O 3, R AR R DI R =
RIFFE R 36 F R e 25 5, Hod AR b RS B S R AR RS 1 (4) RS RS AR R S5 M (B 2 S A
EAA B WRAER (2000—2015) T 3RS IR 55 (B 3.64x10° I, A= K 25 7 24 + HE{R 43 IR %5 Ml 6.06x107 J6, tE B RS+
BERFEIR S5 M (B0 T . B RO b A2 R G0 SRR IR 55 I 32 W K DR BB i) 5 25 i) RUBE b e 78 R 46+ B AR5 IR
S5 EZS [ 22 5K, BRI s 5 7 2 1 AR X d5 8, 3 Ll b DX K 22, v 2 i g 9 AR X eI 3 2o R 5 0 Y] 30 Sl
PR AR A B 5 A A SRR AR 550 8, AN BRI TR F IR AR (1) TR R A9 B R ARS8k 25, I o % 2 8 + 5
K R B T AR —E S E AR,

KB R BRAAR (R s HIIRE s AE R GRS s EEOREE B R

Vegetation restoration and ecosystem soil conservation service value increment in

Yanhe Watershed, Loess Plateau
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College of Geomatics, Xi'an Unversity of Science and Technology, Xi'an 710054, China

Abstract; In order to explore the ecological benefits of vegetation restoration after the implementation of the Grain for Green
Project (GFGP) in 1999, this study selected the Yanhe Watershed in the Loess Plateau as the study area. By using the
trendline analysis, SWAT ( Soil and Water Assessment Tool ) Model and the evaluation approach of ecosystem services
(including market value, opportunity cost, restoration cost, and shadow project approaches), the paper analyzed the
vegetation restoration status and its effect on soil conservation after the implementation of the GFGP , and assessed the effect
of ecosystem service value enhancement. The results showed that: (1) since the GFGP was implemented, the vegetation

recovery effect has been remarkable, which was specifically reflected in the increasing trend of vegetation coverage in the
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Yanhe Watershed from 2000 to 2015. (2) The effect of vegetation restoration on soil erosion was obvious. Without vegetation
cover, the soil is prone to erosion with the large erosion modulus. Taking 2000 as the base year when the GFGP was
implemented, the soil conservation from 2001 to 2014 has increased to varying degrees, indicating that the watershed
management has achieved certain outcomes over the years. (3) The vegetation cover in the watershed is dominated by
medium vegetation cover, and the soil conservation is dominated by low soil conservation. There are differences in soil
conservation under different vegetation cover. Among them, medium-low, medium and medium-high vegetation cover can
effectively maintain the amount of soil. (4) The temporal and spatial distribution characteristics of the value of the
ecosystem soil conservation services are obvious. From 2000 to 2015, the annual average soil conservation service value of
the watershed was 3.64x10° yuan, and the monthly average soil conservation service value was 6.06x10” yuan during the
growing season. The value of the ecosystem soil conservation service increased significantly. On the temporal scale, the
precipitation is an important factor in the value of the ecosystem soil conservation service; on the spatial scale, the spatial
differences in the value of ecosystem soil conservation service in the watershed is large, which is specifically manifested as
the highest in the downstream, followed by the upstream, and the lowest in the middle-stream. This study not only clarified
the huge ecological benefits brought by the GFGP, but also provided a certain reference role for the soil and water loss

management in the watershed and even the Loess Plateau.

Key Words: Grain for Green Project; vegetation restoration; ecosystem services; soil conservation; the Loess Plateau
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Table 1 Soil conservation increment in Yanhe Watershed from 2001 to 2014

i R )y A )y A
Year Soil conservation increment Year Soil conservation increment Year Soil conservation increment
2001 358740 2006 1216522 2011 43671

2002 1640335 2007 233117 2012 341383

2003 3826615 2008 26835 2013 57198108

2004 8728359 2009 2461743 2014 8379022

2005 1112826 2010 3344784

A 2 T 1 it 2 D IR P P R 22— MO 5 7 5 5 100 o 32 00 BT - 98 O i 1 28 A 2
HANER) . SRR 7R 1B C A RBFFE 2006, SR F AR IAIMT 5 2 23k K NDVI 43 A I 55 (0—
0.3) KA 3% (0.3—0.45) TP (0.45—0.6) e 5 (0.6—0.75) mE 5 (0.75—1)5 Mg, 453,
2000—2015 4F- FiE 0] 37 3 ) A 4 78 w1 00 Ay IR 56 15 0.26% , TR IR 25 5 15.8% , T 36 15 66.43% , i 1 w5
17 17.05% , F B 1505 0.46% , Ui PA S sl b g =2 AP 35 o . O I A R AR R 0 AR AL An itk £
AF(2000—2015) 34 e 4 it S REXRAR S ORISR S5 I BG 23 ik K Am AL 5 B e AR 45 &) 4
A (0—0.2) HiK(0.2—0.4) . H1(0.4—0.6) #1(0.6—0.8) 5 (0.8—1)5 NG G ] i 4% % 4 + 58
PREFRANT ARGREE Y 75.77% , BARMREE 5 13.64% , TR 6.72% , 54 b7 3.17, B EE S 0.7% , £ W
I AR R DR £

iz FZ N4y Hri W o A m ket - R R A 5

W, MR8 T LA Y S e 2 A A 5 e e i 90 C s
BEEECRRE B, (A T RS LT 0, L E e
FHOH AT 0.3, MR R M M RF 2o = it
B e P R T AR G R 8 B
e R LT VA R AR S e o IR T 3 %z 30t

ST RS R G AR R AT A B 1 o 25 4 E lﬂ

T, B & LR, b 85.35% , M i AR S R S 8 0 w4 oy
AR T A | 3B DR S R S K T 250 4k NDVIH %

NDVI classification

37 BB AN XA b DX R AR FE R A R SR

F BEEE L SR RIERE D I E A S X B8 20002015 FEAREAREREETH L RRHFEEAR

AR Hedi /N, AR5 190, R - SRS T R AR g %

Bl I A B K A T g B0 46 e A Fig.8 Comparison of soil conservation area under different
i R AN [R] it « A7 o X A B, I R

R X T R A A R A R X

3.3 AEBRG LRI S AR5 oA

331 B REAR L

vegetation cover in Yanhe Watershed from 2000 to 2015

IR ORFFR S5 1 0 — 20T H B 9 2 A5 AR G Y IR 55, AE By Ak A AR i, el 08 0 55 D5 I 4 i A A
FHOAT Sy PR ARL M 2 I oA 14 A 25 2R 8 L AR IR S5 (L, A Sl 3 23 30 (5—8) THR L R 1 iR

55 M B IF 43 W7 TR 25 20 A FRAE  TREFTHE B IR B 0T SRR AR 55 (R 388 255U

M9 BTLLE B REE | HRUs 435 = EOR R R 45 O (L Rt e 8] 38 21 , 322 Jist PR 2 2000—2015 4FAY [
IR K R AN, SRR AR AN, o 2013 4 SRR IR 4540 (838 2 2 4F f KA, K 2013
AF GE ] e A R0 S AR B SRR K AR K B 298 790mm , J& 2000—2015 4 [ /K B il i KAHL
BAE A K7 HRUs H ¥ R REIR S5 M (AR 40 N S g RIAR L I (E A 7 H |, B A IR 4 LIk AR
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Fig.9 HRUs soil conservation services value (Inter-annual and growing season) in Yanhe Watershed from 2000 to2015

2000—2015 4F HRUs 43 +HER45 IR 55 0 3.64%x10° T, £ K Z A 2 3R 55 IR 55 (64 6.06x 107
TG, M2 MR 3 AT LLE th AEBRFIAE N AR TR IE 1IN E E, 80 L MR SN B, sl e v i AR (e
E, % IR IR S5 E A ST [, P B, 5 96.7% E, 5 1.5% E, 5 1.8% ,22W] 2000—2015 4F 4 0] i 1,
R RGBS U B AR S (B

SR T ,2000—2015 47 ZE A3 30 4 R R R R S5 B 2 D sl 3 K A A 84 A S R e IO IR 55 34 25 W
1, M 2000 AR 2.63x10° TG, & 2014 4Kl 5.48x10° o0, 80 T — %% .

Fz 2 2000—2015 F£ A7 EFR HRUs TIEERIFREME

Table 2 HRUs soil conservation services value in Yanhe Watershed from 2000 to 2015

GO BRI LT £,/ (x10° JE) D LR FENE E,/ (x10° TE) ARV IR E £,/ (x10° JT)
Year Maintain the value of soil fertility Reduce the value of land abandonment Reduce the value of sedimentation
2000 25 40 46
2001 250 390 460
2002 1060 1650 1900
2003 2430 3790 4400
2004 5520 8590 10000
2005 730 1130 1300
2006 790 1230 1400
2007 170 270 310
2008 42 66 77
2009 1570 2450 2900
2010 2130 3310 3900
2011 53 82 96
2012 240 370 440
2013 36010 56050 65000
2014 5300 8240 9600
2015 17 27 31
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#®3 H£1KZF HRUs £4£(2000—2015) P T EFFRSMHE

Table 3 Multi-year (2000—2015) average soil conservation services value of HRUs during growing season

VER PREF LI NE £,/ (%107 TT) W IR SN E,/ (%107 TE) WAV BNE £,/ (x10° JT)
Month Maintain the value of soil fertility Reduce the value of land abandonment Reduce the value of sedimentation

5 20 32 37

6 700 1084 1260

7 264000 41095 47960

8 7740 12042 14054

9 310 490 570

10 16 25 29
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Fig.10 Spatial distribution of soil conservation services value in Yanhe Watershed
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