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Table 1 Data sources and localization of parameters

2RISR g Ak B

Parameter acquisition and calibration

HI-1 DR CCDEWE (B A AR Rt a B sds, MERem ) 20104F

R TH B g ey S R iy BRI 9% 7 EL

F iR RSub_Watersheds HTDEMK SC 59 W F R EC ", 2 3854 F ik

MRS TR SRR, WA 1R R R

+ R P Erodibility EPTCALRY , SR Bl . CFais 38 ) 759 Hh X 4 B BE s Wi i 1 ¢ S 40k
YK N R Wischmeierfl1Smith (1] HE Y BER TR McCool del e N

gt AR RO S BRI AR (0~ 7°

;5 7~15° ; 15~25°

K L PRIF RGN Trusle_ BUEO ~ 12 (0] Al 506 ITSEH R E , HALZE B SE S AT ST T LA 1 s R ] L A

VeV HF B B R sedred _eff HEREHE PEGOFR R YD H5 IR . R LABRFG T IR VD M B LA 39 R M B 5 B e 27

MAE R L3 ) i hslopesy g, Yk BIELI47% 0 R EE

I EN LAl B
Module Basic data
+ LR AR
PRIRIFER + #F] FH Landuse
Soil loss
I FDEM DEM, JEH I 74030
I Watersheds
F%mfi’/tﬂjﬂfmsivity
WEY K LS
Jrid
W7 55 H Tusle_c
>25° )
p T B U SE AL B b A 2R P o
WPz 5 A
THRIFER R

IR R BT - HEAR G A% 182 (sret_sm_dr)  PRIEAKBORIC T DB £ B2 1

GRS A IR R 25 AR ( sret_sm_w( ) FgE R (watershed sediment retention table )

Valuation

MR R I T 3 DX S TR SCFME ) SR AS 5 PO K R AL 45 dr_deadvol , KRR AVAFEFR

UINE AR S i

404F RO I AL B O 354 o s CMITI R PR AR R TAR R AR SE M ) i IR

TEJR VD IR AR B 78 AR 378 m™ AR TIEAK T 14 BT 2 e A 15.29C m™

Gy RARUE, IS TR O R R R (usle_
mn) A T2.56 ~54.00t hm >Z ] . % X 3% {4 kb
T8 B A Tl S v B A R, T A R R A
=i B Hy /N B K 43 0 o 4 DX AR 1.07 %
84.37% . 14.37%M0.18% . 4% T Wi W + 4
{2 (usle_sm ) A F1.36x 107 t ~4.22x 107 t
Za), E LR MEAT0~431.04 t hm™, K
R AR B B R B/ a3 0 Dy s AT (22,32
t hm™) > 8447 (20.86 t hm™) > 44k (20.38
t hm™) > PHT (15.21t hm™) > & (13.96
thm?) , BARMFE20R,

P2 [] 43 A5 P 2 b i) 0. gt 6 B Y R 3 5K
PR 4 SR 1 23 [RRRAE TR 5, AR e B R K AR
B TR A A A AR e, R B
L FHEL A B, TR AR AR I AR, PHLR
- AR B A AR S o B S L BT
L AR I VR R R X T IA R

BRI RUBE 942 ok v 1 6 DXORN i R 4 83 2K By A 15
i ELA BB X, Kl 2af T 3854 /N bk 1 vk 7E
TR, TR R O S ERAE T R
FREE, Hoo ) ) P 5 S A T G 4 AR Dl R A
o HERbATAL, PHIAE A R KGR K IR AR 45 32 22
T, AR TEECRAL, BR R MK, A T
J& TR AR
2.2 HIERFBEIFE

R 5T IX g R Vb R 1,61 x 10° 1, BRI SE
ARt K2V H2.04 x 107+, f/ME MO,
R 3 Sl A v B i R BN KR B2 AT (0.29
t) >4 (0.28 t) >A (0.23 t) > ¥
(0.19 t) >FHT (0.17 t) . W7 AEREM
B3t B A P IR B, T L e v R O nT
PLURK VD 8 BR A2 2 e . RIg T R Vb4 B
$12.90 x 107 t, FRIAICUIRY) 58 e KM A
3.85x 107 t; EIGTH HHERARFF RN 117 x 107 1,

http: //pedologica. issas. ac. cn



3 14

BRIP4 . 25T InVESTROR A B 38 17 /K R 5 A2 AR 55 T RERT 5¢

803

AR el

Potential soil erosion (t hm™)

- & High : 431.04m
i® .

Low : 0
I:' ZAB A Boundary of
the secondary catchment

=B Boundary of
the third catchment

A T-¥iJ8 Sub-watershed

(a)

&2

T3t b3 FE Soil erosion intensity (t hm™)
[ ]k {2t Mild erosion(0 ~ 5)

[0 % {2l Light erosion(5 ~ 25)
I [ 24l Moderate erosion(25 ~ 50)
I 34 fR bl Severe erosion (50 ~ 80)

bk Sub-watershed

TR Boundary of the
secondary catchment

®
TURBETE LR A (a) FISERR LR IMEEZ M2 (b)

Fig. 2 Potential and actual soil erosion rates (a ) and soil erosion intensity grading (b ) of the watersheds in Shangluo
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Table 2 Potential and actual soil erosion rates of the watersheds in Shangluo
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Table 3 Sediment yields, soil retention rates and sediment retention rates of the watersheds in Shangluo
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5
Sum Mean Sum Mean Sum Mean Sum Mean
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(x10°t) (t) (x10°t) (t) (x10°t) (x107t) (x10°t) (x107t)
13 Luo River 1.68 0.19 3.40 3.22 1.42 0.13 M X Shangzhou 1.37 0.13
FHI Dan River 489  0.17 9.88 3.46 4.52 0.16 FHRE Danfeng 1.63 0.17
A7 Xun River 1.51 0.23 3.23 5.07 1.34 0.21 i H§E Shangnan 1.34 0.16
B Qianyou River  2.98 0.29 4.64 4.66 1.69 0.17 V7K E Zhashui 1.47 0.16
4 4% Jingian River  4.65 0.28 7.39 4.52 2.46 0.15 1IBHE Shanyang — 2.14 0.17
KAl Tiangiao River  4.02 0.30 0.56 4.21 0.28 0.21 % L Zhen’an 2.36 0.18
ER e e AT ) Ll N N
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[ 11072~400 630 ~ 780
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Fig. 3 Spatial distribution of actual soil retention rates (a) and sediment retention rates ( b ) of the sub—watersheds
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Fig. 4 Value of reservoir desiting (a) and value of maintenance of water quality (b ) in the sub—watersheds
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Evaluation of Ecological Service Function of Soil Conservation in
Shangluo City Based on InVEST Model

CHEN Shanshan' LIU Kang'" LITing® YUAN Jiagen'
(1 College of Urban and Environmental Science, Northwest University, Xi'an 710127, China )

(2 State Key Laboratory of Urban and Regional Ecology, Research Center

for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China )

Abstract  Soil conservation is an important service function of an ecosystem. Therefore, the study on soil erosion and
mass and value of soil conservation of a valley may provide some essential bases for soil-water conservation, regulation of
land use patterns, eco-compensation and reservoir management in the areas of the Project of Water Diversion from South to
North. For that end, Shangluo, a major water source region of the project, was cited for quantitative evaluation and spatial
heterogeneity analysis of the ecological service functions of land retension, soil erosion and soil conservation therein from the
angle of hydrology, using the sediment retension sub-model of the InVEST ( Integrated Valuation and Trade offs of Ecosystem
Services ) model to ensure accuracies of in-situ acquisition, verification, colliberation and input of parameters, and for
further exploration of benefits and spatial characteristics of the soil-water conservation pracices of ensuring water quality and
desiting in the region, in expectation of providing some theoretical basis and reference to decision-makers.. Results show that

(1) the total potential and actual soil erosion rate of Shangluo City was 1.21 x 10" t and 3.4 x 10" t, respectively, implying
that the region, on the whole, was rated “slight” and “moderate” in soil erosion and had no sign of severe erosion, and
the five watersheds ( Luo River, Dan River, Jinqian River, Qianyou River and Xun River ) in the region were all in the
categories of slight and moderate erosion; (2) The total sediment output from the region was 1.61 x 10° t, whereas the
total soil retention rate of the region was approximately 1.17 x 10° t, of which 2.9 x 10" t was of sediment, and among the five
watersheds, Xun River, Jinqian River and Qianyou River were very high in sediment retention capacity; (3 ) the total
ecological service value of the soil conservation in the region reached 205.5 million yuan and 616.3 million yuan in terms of
reduction of sediment accumulation and insurance of water quality and was averaged to be 313.6 yuan hm™ a™'and 824.1 yuan
hm™a™, excluding the consideration of dead reservoirs; and (4 ) to prevent and control soil erosion, priorities should be
given to optimization of land use, improvement of regional ecological benefit, development of forestry and amelioration of the
soil and build-up of soil and water conservation capacity, which should start from small watersheds, with special attention
to soil-water management of forest-grass interlaced areas, terrace fields on slopes and ridge-furrow tillage and construction
projects.

Key words InVEST model; Soil erosion; Sediment retention; Shangluo City
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