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Evaluating the importance of water conservation function in Bashang area , Zhangjiakou
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(1. Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2. Sichuan Province Academy of Industrial Environmental
Monitoring, Chengdu 610041, Sichuan, China; 3. The Institute of Mountain Hazards and Environment,
Chinese Academy of Sciences, Chengdu 610041, Sichuan, China)
Abstract: Based on the InVEST model, the water conservation function of Zhangbei Dam was quantitatively evaluated, the
importance level of water conservation was identified, and the spatial distribution characteristics were analyzed, providing a
scientific basis for enhancing the water conservation function of Zhangbei County. The total water conservation in this
county was 1.42 x 10° m’, the average depth was 33.98 mm, and the spatial distribution was uneven. Water conservation was
directly proportional to rainfall and inversely proportional to potential evapotranspiration. Forest land had the strongest water
conservation capacity, and dry land had the highest total water conservation. Water conservation was of medium importance,
and human activities were concentrated in this region . Dry land and low water conservation were widely distributed. The
most important water conservation areas were distributed in sparse woodland and grassland in the eastern, southern, and
central regions. The main reason for the low water conservation and importance in Zhangbei County was the sparsity of
forest land and grassland and the wide distribution of dry land. Projects that return farmland to grassland and forests should

be continued to improve the county’s water conservation capacity by retaining the appropriate dry-land scale.
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Table 1 Classification of importance of water conservation function in Zhangbei County

FERT T e HhEEL BEHEE — R E
Main factor Extremely important ~ Highly important Moderately important ~ Slightly important ~ Generally important
[% 7K & Rainfall 1.0=P > 0.8 08=P>0.6 06=P>04 04=P>02 02=P=0.0
AR 00<SE=<02 02<E<04 04<E<06 0.6 <<E<0S8 08<E<1.0
Evapotranspiration Ve E T : = : = : = : =
A7 o5
Vegetation coverage 1.0=C>08 08=C>0.6 06 =C>04 04=C>02 02=C=0.0
W ¥ Slope 00<S=<02 02<S<04 04<S<06 06 <S<038 08<<S<1.0
+ 7 7% Land cover  #k3h Woodland i Grassland 7K Water BHb Dryland  HARHHE Other land
T {E Assignment 1.0 3.0 5.0 7.0 9.0
R4E AHP ffi € = ZH FHCE, @il E AHP 3 HIERESIiHE
ﬁi,ﬁﬁsAl¥ﬂ$@a)mFLﬁMﬂ* N . . N
R 5 56 1 75 LK B 2 4, 8 5010, InVEST #5750 o S5 7K Y50 57 (9 4 B (Water-
) Yield) 7 Z FI AR O 4E KR BHUR A . E T
R=YRix. 7y UK. b A B MR 4 9 26
i=1

s R R RKIR IR EENE SRR, RFRE
LA TAREL D B R

#2 KREFEEMHEFNE

Table 2 Water conservation importance factor weight

F 2 ¥ Main factor B E Weight
F7K & Rainfall 0.294 6
75 & Evapotranspiration 0.1619
M 78 55 /% Vegetation coverage 0.269 8
Y ¥ Slope 0.093 6
T Hb7E 55 Land cover 0.180 1

R IR IR — R TR, A RER.
Zhang 2 HUF1 IR T KK,

D) BEKE. R4 2015 Fk b B L EHE 10 4
A Gl R REK B, I Aregis10.3 Bk
77 (B A AE, 19 2 P K B AR Hicds .

2) LR R A o I RE R R AR R B 3RS 2015 4F
kI E B R B, 208 Arcgis 4P s, 4 HIA
FEARHL ., FEHL . KR W2 T RAIH L
FIELHL 6 A — 273 2H0 18 A 2723 25 HHuF IR AL,

N ATFHKEG B, L ER YA
KR K ERT 5 ], #R4E InVEST3.7 F Mt i
BIR, AEAE TR K EUE VS AR [0~1], R
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Table 3 InVEST biophysical coefficients

ARSI LULC dese OUTIIIURICE o aROERR R R S
A M Woodland 21 1.00 3000 1
VEA BRI Shrubland 22 1.00 3000 1
HitkHh Sparse woodland 23 1.00 3000 1
HAth A Other woodlands 24 1.00 3000 1
i High coverage grassland 31 0.40 500 1
PR 78 &% % 5 Medium coverage grassland 32 0.30 500 1
78 5 FE B Low-coverage grassland 33 0.30 500 1
1517 Lake 42 1.25 1 0
K. HiYE Reservoir 43 1.25 1 0
Mt Beach 46 0.90 1 0
IE A e Town land 51 0.20 1 0
A JE B A F L Rural residential land 52 0.20 1 0
LA 3 ¥ H Hb Construction land 53 0.20 1 0
L Saline land 63 0.21 1 0
TP wetlands 64 0.90 300 0
1L 5 3 Mountain dry land 121 0.60 400 1
Frf% X 4 Hilly drylands 122 0.60 400 1
P X 54t Drylands in the plains 123 0.60 400 1

8) Zhang % . Zhang % H( 72 M #5 2= 717 14 % /K
Sy 5 SL R R, U Y FELAE [1~30], BEER
NN 5, AWFFRREIT FCX B E AL B . K=
WA KBRS R, 2 kEBITRIEE,
2% Zhang R E N 22,

9) LA F K F . @I SPAW B A A 1
ZHAT R R (& 4.

R4 LIRS KE
Table 4 Soil saturated hydraulic conductivity

TR R LI F /K ZE Soil saturated

Land use type hydraulic conductivity/(mm-hfl)
#Hh Arable land 18.0
il Grassland 23.0
JERHK Shrubbery 8.2
HAh#K Shelter forest 6.5
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Figure 1 Spatial distribution maps of water yield and water conservation in Zhangbei County
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Figure 2 Water conservation level classification and importance zoning maps of Zhangbei County
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W U L Town land
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Figure 3 Land use in Zhangbei County
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P, Hd, PHpr SRR, SR P
69.32%; = EHL, 5 B T AR 13.62%; Ak
oo KRR M. R T H R K I )
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WA > B > ot > KRR > IR 2 TH H
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W KRR 77 B 5 b B R B AT A T S
FIA Arcgis X R4 it TR, FHEHARZEKIK
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FEEBERAG, EHLMERRK, BHKER
TR R R K o AR AR R P o AR R, (H
HT MR B B T K R IR I K TR A A, A
SR K YRR IR A B T R A M ] K U R IR
e B RN AU BT KRR TR A O, b H i
R RARAKHI KA

x5 FELHMAFKIFEEFE

Table 5 Water conservation of different land types

Bt BIUKIRIRE KRR SR

et )
e ™ Unit water Total water
HH Type Pixel conservation conservatig)n/
number  capacity/mm (x 10’ m )
#Hb Forest land 23073 92.96 21448 660.8
¥ Grassland 56 965 55.89 31837 738.5
48 Dry land 289 889 29.91 86 705 799.9
K3k Water 11 541 0.00 0.0
EARNEER:
z&;)nstrﬂ;on land 15176 5.78 877 172.8
1| 3
[Tnijs}fi land 21570 4.01 864 957.0
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Table 6 Proportion of normalized value

A5 (LA Ay
Normalization level Area/km Proportion/%
fik Low 756.52 18.08
Ik Lower 953.43 22.79
H Medium 885.95 21.17
¢ Higher 819.18 19.58
/1 High 768.92 18.38

TR VE 7K 25 0 [X T AL A 756.52 km®, 5
FE X L TR 18.08%; 5 A% &5 £ b [X [Hi A 953.43
km®, 5 S AR 22.79%; 4% 2 M [X T B 885.95
km?, i AT AR K 21.17%; 5 5 25 40 [X T A 819.18
km’, 5 BT AR 19.58%:; 25 4 i X T A7 768.92
km’,, 5T A 18.38%. BIF 73 X /K Y5 I 352 K36 43
T EARE N, IREFFT SR, 46 i
R 53 2845t 458, F 50 IXAR i R 55 4l 55 A 7
B, PTG E Z, AT S B Hb R R KR
IR EAE . KB N Z g xd 7K U5 1 A R
A B, 52 K IR IR TR

MR KPR % o X, @S A RIS A
A 73 X TR

s 2. BI3AER T, B AT IX KRR
& E AR OR, 93280.02km’, 5 H 78.39%,
326 i T — P XA ) 18.82% AR B EE E ) 2.78%,
ol LT 2 T £ - R I - = Nt S 1 8
A—8, PEHEEXRANRENRBR K, FiHb
AT, M B XA A R R B, I
H NG IR A D>, o] %) il B o B X e 47 8 A

2% ik References:

xT KREFDEEEMSREERESL
Table 7 Water conservation function importance
classification and area percentage

FKUEIRA 77 F A A A )4

Water conservation importance level Area/km’ Proportion/%
—M% #FE 2 Generally important 787.61 18.82
H145 8 3 Moderately important 3 280.02 78.39
1% & 85 B Extremely important 116.37 2.78
TRAF, JRAE SRR Al b SR B MR I, K A
R T UM R
6 4R

1) 2015 4F 5K 5% 1 i 5k b & 72 K & F IR
52.17 mm, FEKGAE 218 x 10°m’, K I ¥ EOF
PR N 33.98 mm, KIERFR MR 1.42 x 10° ms
P2 7K BT 24 VR B R K IR IR 5 T 25 UK B S TR A3 AT R
JAHEL: @IS InVEST B AL TH 545 50, /KU 77 &
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TR T
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