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Fig. 1 Location of the study area

AR ZE (em/d); YA2HIU7 /K (mm); Watershed pixel count 371110 R M
B Soil depthFnHIEIRE (mm); Percent slopese A4y FUIERE s Y. AFR 7 IS H0L LA x
(IAEF=KEE (mm); AET MNESIPRZERCE (mm); POMHIG BT x (I4EROKEE (mm).

AET,  l+o.R, "
P, 1+oR, TR,
_ k*ET,
) (5)
__awrc,
0, =7Z P (6)
AWC, =min(max Soil Depth,, Root Depth,) x PAWC (7)

AP RACE S M x A 0 TR B R4 kAR IZER R G o R AfE—+
SO PER AR BISAG 20 R, HERCN 1~10, RIECABITE, HEUE 3 245
AEXIRF2E s AWC SEAEY AT R BRI &K (mm) 5 max Soil Depth, 327~ K 1 e
B (mm); Root Depth efx KM RREIEE (mm); PAWC AP AT A K
1.2.2 BT G MG HIE S b

BT GGtk T 2 T PR B X B 2 (T4 1 1) T L 461 s
& FRTT R I AT 20%~40%) A5 RBEHE @ MR, nl il it ArcGIS 25 A /AT v )
BT T BB R AE 171154 Getis-Ord G/ MHRA& BESLE A Z1558, ETHE R
EARE (B fERR R, ZER, $OSXIRNERBHE ., HiEaN
AP



74 WA A5 HR P e TL K B IR IR 55 I 23 4 Jey SR e DR 2% 1731

3w, x,- X
G = - - (8)
ann:wij - (iw jj
S j=1 Jj=1
n—-1
Enzx/
X= j:’; (9)

(10)

A x NBEE R PR w, NSRRGSR ; o o BB (4,
1.2.3 3T Geographical Detector 452 i K 2 43 Hr

HEHEERMIZS  (Geographical Detector) S FRM B B 75 [8] 73 53 AT S5 9K sl R R 1Y
— PG AR B G RUSERI  RERI  AE A ERI AN A EARI 4 i, HUH
A7 R B 224> PR AN ) 25 ) BT B AS [R5 e 4V FH M AR B R PR, AR 2
3 158 R R 0 A2 B A0 R AR X Y I R T 5 R 55 B s AR S 1 s el PR 2R B L R] (4 AR
AR T R, HitE AT

_ 1 Ny a2
P, =1- Naf;N@ (11)

Krfr: Po R sEm H - D XK IRIR SR THH ME, BEYEREA [0, 1], {EBE B 2
X KRR SR AR s Ny of PR () FIF2E; N ol 4
Ski (=1, 2, -, L) JRHAS () R,
1.3 #iERIRS L2

InVEST KRR FR AR T B S H0AT bR RIS 1] Bk . W fEZ8 R . s L+
ik HIEREAE . B R RGIRE . MY AT RS K EK . R R, P
B HEEASACRAERE (DEM) 4%, KIRMIFERS A ZEE &Mt SESERA
NEERE | RER . A mARE R EEEEE (NDVI) . 256 5 U R R A1 e
SRS, BHRA LA BRI 1,

2 ZERHr

2.1 Figok IR 55 AR 55 B 2 S AR 4HAE

19902016 4F (0], HR IR VLR RAE YK i F7 el m 7, iR T sl i dh
2002 iR FR A 42.65 mm, AEXF 1990 4FAE TR 1.37%; MEAFEHIEK 1.03%, & 2016
A FF 22 48.80 mm; AT 26 4F A, FICTIIKIRIR SRR TR T 0.65%., HZS A /3 Ak Jm ik
AYERERE, MR T RER S L G, AR SR 5 7E 67.19~ 76.86 mm
Z ] B A K A AR R ER . B VAN P VE RS, AR SR A 46.53~
55.71 mmZ [a]; AR XGE F o0 A0 T E— S —R AR B ORI R AL LA N 35 4R
XA BALIRARAEX, 24 FR E 21.38~28.88 mm Z (8], ([&12),
2.2 AEIZFEIETHKIREEFRSHZE

P[] NS S o i M E B /a0 3 s SR | e K B @ R e =2 2 3D I S E Bt




1732 H % % | 2% i 35%:

F1 BERRER AR

Table 1 Data sources and localization processing

Jrit B NS

+ H A T 25 FE TR AR Y 30 m 23 A] 43 HER Y Landsat TM/ETMHEBGEA% s 2% (LA
BURAFZEHRUE) (GB/T 21010-2007) FH-45 GRS X LRGN, XF 1990—2016 4F =524 it
GREE N AR

Fak ML T [ SRR SR = IR 55 9 (hitp://data.cma.cn) . FEU% JdE R 4 B IX 4R 18
A 2510 1990—2016 4F A [ /K e EA T2 Al (E 4K 5

TEAEZE IT R H Modified-Hargreaves 242U 5, HoH T a5 B 6245 1990—2016 4R 4443 4 H
Joerm i . H SRR AR A B T2 o S 5

(F) Jindsk T DEMBRAE ArcSWAT -4 42 HL

IR FETFHN R A Rn, FS A B A R s R 153

HRRRE S RMEGT AR, DL iR /28 1 A BT AR R IR CSV k%

T TR FHK FETFHAE H AR, PAWC AR R A S S R B, P& 28
e

BIRAEE BTN SRR

HBFEEL MR EIRTRRE . H Y RN K B RA

R LRI S SR IS () - SR | PR FIDHLAD B 4 b S 7E Wosten B FR 43035

DEM MUSGSER (https://www.usgs.gov) [3KEL, Z5[A]HEF A 30 m

NDVI MOD13Q1 PE%dE, “SHI4rHE%E K250 m

NHE R ORUCE B AR TN S b R P SRR £ Bk a4 B SRR T I N E L RBOlAE Bk
I AT Ao T S F e LI L K71

LRGSO VAZARTE ED . SEFEZAENE SHDIFIE IE FETE 8 CONTAD R 25 G 5 bR {E AR
A AR 15 BT AR A TS BEF R BT 5 3 A

HT LA A, dEmsgmASRgafi—_irg =B X (8. g8 RSCR) kb
X, HEHb AR HR MR GEERAARM) A ARBEEES X, s bR, Fef, 4
BRGNS A EZR TS M HIE SR N TR e, Rk, A& R X P
BLRM LRI K IR SR B T X it (B3~ 7), REE— 20 W i sk 5 3o 77 Al
55 W25 Sy A REAE o
2.2.1 AN[AIE X K IR 77

1990 4F- 12002 4F B X RUEE [ P-4 7K IR 57 f e B 308> SC B> R >R AR~ B
FIPE L 8 T SR s 2016 4 S ph AR R ol ad SC R, FLRG = B0 & T sk i 75
(El3a), XFofi 3 54 B IX AR K LA . S FI 2 IEADG, S AN 5ol
WEWEEE | TSGR DU M . Bl (. #f) HeBIE A (BI3b). FBRiEfk
b, AR IEFRE R SR B (1990 4F (5 T 2016 411,  HBH I 5 F 2002 4E (1)) ;
TR RN 1990 4EAUME =T 2016 4FAY,  HIH I 5T 2002 4FAY; SCHERFUN 1990 4R () . 2
= T 2016 4EA12002 4515 FHIZREN A 2016 4F A48 m T 1990 4E18,  HLiE 25 55T 2002 4F 1)
(Kl3a), X5 EXEEKEMM, BB EA C: 2002—20164F, FEM ., FHiEL
BIRNFEIK AT BN T 11.67% . 17.39%, Bl /K IR FEE BT & SCEAR . 50 E )1
i (6.51%), HIEKERFINTFIE T 8.22%, F/KIEMFEREEF-2818,; SHilibk, #ith
LB NAR > (1.03%), {HFEAKIGME 2 (19.68%), Ffdi/KIFERHFE & W 2
2.2.2 ANRIHIE YK 5 o

WERBREE I, sk = AME 0y /K IR A F7 5 KB 3000 m Ay A5 B E 3 Je ek 1



74 Mg A8 HOR AR TIRSSK IR TR R 55 It 254 Ja SR I TR 3% 1733

a. 19904 b. 20024F c. 20164F

KRR FRIREE /mm VIS TBIRN J#/mm <

418.226 367.864 321.099
| R l
Mo Ko Ko
© fHEr — W — BR — st O 0km
K2 19904F ., 2002412016 45 H N AR VLIR855I 25 43 A1 AR
Fig. 2 The spatiotemporal distribution of WC in BLJW in 1990, 2002, 2016
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Fig. 3 The distribution of WC in different counties and its influencing factors at BLIW
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Fig. 4 The distribution of WC at different elevations and its influencing factors at BLJW
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Fig. 5 The distribution of WC in different slopes and its influencing factors at BLIW
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Fig. 6 The distribution of WC in different aspects and its influencing factors at BLIW
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Fig. 7 The distribution of WC in different land use types and its influencing factors at BLIW
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RPN 88.74 42.73 11.25 178.64 167.93
KR SN Jkm?)
% S BURTEY 34.00 15.06 3.94 70.36 65.16
FAPE(t/km?)
KL HBER 66.64 41.44 63.73 109.57 51.75
(Gk/km?)
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Table 3 The static influencing factors of WC at BLIW

A G A IS NDVI SRR NH
1990 0.575" -0.196 -0.839" 0.571" -0.313" -0.609"
2002 0.699" -0.250" -0.842" 0.859" -0.305" -0.485"
2016 0.189 -0.144 -0.938" 0.909" -0.411" -0.591"

TE: T TRINTE0.05. 0.01 K- GBI FRFEASCE, I SZAKm ) RESEH AU AR se B s AT EUX geit 1
A —BLBISEM], AR X ARABOl A 7S5 DU

BRI AR — AR R A ALY | B 2 IR e A B SRR L YR R
RSB SRR R B 1 138, Mg ST, WRKE, ARFES BT
SEEZ, LA AL AEEAL, BIEROKIIREMR . AR —RiEE X2
A3 AT BRI BIRATIRIE . Rl WS EEAY RO B AR R HER
Yy BAIRBAS X 2T bR X, RO R OTER s B, KR
P EBOARE R JE X RIS BRI RIBCRCE TG, MR ae B TR, )2 R R
B AR RS, IS S K FLEERAPL TR, R4 FEFERoKIImEE .

B SR A PR R K IR IR F: S K FINDVT S TE ARG, S ezEit. PR . &
SRR A DA S NI 5 i S R OG o I AHSCRERE I, PSR 2 A0 ND VI v TR K R 7
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Fig. 9 The annual precipitation and average annual temperature change at BLIW
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use on WC at BLIW
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Table 4 The dynamic influencing factors of WC at BLIW
B4R FokAsfh  WeEZRHURE SRR NDYVIABEE SOMBEROEARE ANHEEAE
1990—2002 0.215 -0.214' -0.538" -0.185 0.03 0.182
2002—2016 0.595" 0.042 -0.315" 0.163 -0.377" -0.018
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Fig. 11 The contribution rate of each factor in the watershed and inner zones at BLIW
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Fig. 12 The contribution rate of two-factor interactive in the watershed and inner zones at BLIW
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Spatiotemporal pattern of water conservation and its influencing
factors in Bailongjiang Watershed of Gansu

LIU Dong-qing, CAO Er-jia, ZHANG Jin-xi, GONG Jie, YAN Ling-ling
(Key Laboratory of Western China's Environmental Systems (Ministry of Education)/College of Earth and
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Abstract: Bailongjiang Watershed is an important area of water conservation in the upper
reaches of the Yangtze River, with great significance for maintaining the ecological balance of
the watershed and promoting regional sustainable development. Taking the Bailongjiang
Watershed in Gansu as an example, we used the InVEST water conservation assessment model
based on parameter localization to analyze the multi- scale spatiotemporal change of water
conservation in the watershed from 1990 to 2016 and its influencing factors. The results
showed that the average annual water conservation depth of the watershed was 47.50 mm, with
a trend of decreasing first and then rising. In terms of spatial distribution, the high value areas
were mainly concentrated in the steep overcast forest area of middle- high mountain in
Wenxian, Diebu and Zhouqu (the conservation depth of the three counties, 2500- 3500 m
altitude section, shaded and semi-shaded slopes, slope section above 25° and the forest land
was higher than the average conservation depth of the watershed). The low value areas were
mainly distributed in the gentle apricus farming and pastoral areas of middle-low mountain in
Tanchang and Wudu (the average conservation depth in the two counties, below 2500 m
elevation, sunny slope and semi- sunny slope, below 25° slope, cropland and grassland was
lower than the watershed). Under the climatic background, the spatial difference of land use/
cover pattern driven by human activities was an important factor affecting the spatiotemporal
change of water conservation. Returning cropland to forest is of great significance in slowing
down the decline of water conservation depth in the context of climate warming.

Keywords: water conservation; spatiotemporal pattern; InVEST model; Bailongjiang Water-
shed of Gansu



