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Spatio—temporal Change Characteristics of Water Conservation Function and Future

Scenarios Prediction in the Zoige Plateau
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Abstract: Based on the InVEST model, we evaluated the water conservation function of different land-use types of the Zoige Plateau in 2000,
2010, and 2020, and used CA-Markov model to predict and evaluate the water conservation function of the Zoige Plateau in 2030. The results
showed that the average water conservation amounts of the Zoige Plateau in 2000, 2010 and 2020 were 97.54, 122.20 and 211.84 mm, respectively,
with the total water conservation amounts of 41.56x10°, 52.07x10* and 90.25x10° m’. In terms of spatial distribution, the water conservation
amount showed a gradually increasing trend from northwest to southeast, with low value areas mainly located in the northeast of Zoige County
and the south of Hongyuan County. From 2000 to 2020, the water conservation amounts of various land-use types showed an increasing trend
over time. The water conservation amount per unit area of various land-use types showed grassland>swamp wetland>cultivated land>forest>
water body. The prediction results show that the water conservation amount of the Zoige Plateau in 2030 is slightly higher than that in 2020,
the average water conservation amount and total water conservation amount are 222.04 mm and 94.18x10° m’, respectively. The water conservation
amount in 2030 is still better in grassland, while the water conservation function of swampy wetland is degraded. Compared with 2000, the high
value areas with water conservation of more than 200 mm in 2030 increased by 61.05%, and the high value areas shift to the west due to the
precipitation distribution. The results reveal the distribution pattern of water conservation and land-use types in the Zoige Plateau under future
climate scenarios, which can provide scientific basis for water resources management in the region.

Key words: InVEST model, water conservation, CA-Markov model, future scenario prediction, plateau ecosystem
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AR, FF454E CA-Markov A8Y DL+ 3t 41 FH #5000 -k
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Kappa 204 0.78, 2020 I &dk #3817 GF-1 55214,
SRS B 14 5] 85.72% , Kappa 2240 0.82, Hirp &4y
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1.2 WS Jrik
121 FAEWHEER

InVEST 5 {1477 7K 4 PPAG L2 2 T Budyko /K
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A1, Soil_depth. Root_depth Ay I IR R IR
BHFFICHRBUE™; PAWC  Aidral FIFACR, Bl
AR KR 2SS KR Z 2, N0~ 1M,

FMC =0.003 75Sand(%) +0.005 886Silt(%) +

0.008 039Clay(%) +0.002 2080M (%) —
0.143 40BD(%) (7)

WC=-0.000 059Sand(%) +0.001 142Silt(%) +

0.005 766Clay(%) +0.002 2280M(%) +
0.026 71BD(%) (8)
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5 HPERH 0 300 0.30
6 PN 0 1 0.90
8 A= 0 1 0.30
9 [ZS:) 0 1 0.50
10 ”JZ;D*E; 0 1 0.80
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ORL KR AR R i R B Neuro Theta #4158 15
#|; Drainagearea HHE KX HWHHE%L; Percent slope 4
AT LR
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Krf, PyORIESREIA LG P, ORI REALS LT
IEW T ) Fe A9 s P, S BRARVNS D0 T IR N A L
;8% Kappa =5 T 0.80 i, B 45 g A HAT 5
GF AT A EE,
1.3 HRHEKE

A SCHE A P I R R A TR R K AR

FEARK RIS R UK . IR TR BB B 7, JF45 G
ZAE R T, R, T R AR
- B AT K BB 1E 1 InVEST A5 R 4D 45 /K 36 05 i
AR SR 125 )53 A5 5 PRl T CA-Markov BRI
SSP2-4.5 1 s eUE 540 2030 4F 4= b A F AU 4%
1, SEBOK IR R AR SR

2 WRERSD

2.1 LHORDH AR AE

H1 2 2 II T, 2000—2020 445 /K 5 g JF i 2 L 2
AN HECh FE, P AR g B R 75.23%
11.52%, JLAMKU bt . B FIRE, & a5k
9.76% . 2.37%H10.52%. H TR, vk At e
FREARTHAR 5 RN, Gebr Ry HAb A , AT
FEHE M LT, 2000—2020 48R 56 5 R A 2K K
A TORIRAREE (7AE AL, (R . B AU R A T
s, R RS 2, BT 564.2 km®, 3
W 12.24% 5 Bk M T BUSE N T 517.27 km®, 38 i £
K, H78.68%; MIMIEIBUEIN T 219.45 km®, 3L
h5.23% . EH 5K AT R B B0 T AN )RR B AL
B AR PRI 208 5.49% 5 KARTHI RS IR AL /N, A
0.85%.

- A 2000 4f 20104 20204

A WRYke® SH% EEAm® 5% BB ke H%
Bl 3303726 77.22 32299.07 7549 3122438 7298
MHL 460926 1077 5001.99 11.69 517346 12.09
M 419677  9.81 391463  9.15 441621 10.32
Bt 65747 154 120735 282 117474 275
I 239.50  0.56 18549 043 23746  0.56
HAbiZs 4450 001 17623 042 55850  1.30

HIZ2 3 AT A1, Bk IR RO e AR Y 3.29 %
JRTAT AR B b N b . B R At b 2 i ML
BN, B S A 3 5 B0l R
FrsnB bR 2z —, o 97.29% KM . 95.82%H
A | 94.62% M #EHL . 93.20% 1175 HiL F1 64.18%
AR Al R A [RIEE, #47R o5 i S K SR i 2
A BOKATA D, T B AT AR 1.02
¥, A 52.99 km* UK REE oM, 7 SV R TR Y
46.45%; 48.33 km H/KAREE N REHL, R Hi TR
i 42.36%.
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20204

20004F ! e el
B B Motk Bib Kk e TR

it 900.25 558.05 567.44 7191 50599 2603.64
B 354.65 226  9.07 3149 423  401.70
i 33581 0.59 823  4.50 502 35415
B 43.86 1191 10.84 380 1196 8246
Kik 4833 5299 212 9.77 0.88  114.09
Hphyb2k 812 0.15 033 522 026 14.08

AL 790.77 965.89 573.60 599.73 112.05  528.08

2.2 KPR IR A AR AE

2000 4, 2010 41 2020 4F45 /K 16 v JR AR 1 /K U8
IR 97.54, 12220, 211.84 mm, Z4EF-1Y
{Eh 143.86 mm, @ EH KRG KIEMIE SR
B 41.56x10°, 52.07x10°, 90.25x10°m*, Z4E -1
{E M 61.29x10° m*; AHHE T 20004E, 2020 4E /K 57
DiRedt i 7 117.18%, fEZS 5040 F, 2000—2020 4
AR i e K R 77 S AR A P P AL ) AR e i A 3
(D), ARE XA TR w5 B AR AL R B i
M DX, AT R EL g H R (e e A K DR R IR
e, HRRTE T2 X 3% . Al o5 R

KGR S F 23 AR A R 22 A IR 2R SR R4 R i 45
Ho B 1 kmx 1 km BRSNS RTAL (F12), DERIXEE
K KRR IR R B EIEAE LR (P<0.05),
KARFCN0.87; ZEHE 5 /KM IR & 2 AAH KR
( P<0.05), MHXFEEHN-0.35. dLnl W, FEKERT
R A /K 5 0 JRL/K 50 77 T B AR 1k 1 S 22K 80 R 7
oK BB . KRR B s T2 2R
R e e ) X Sz o i v, AR IR AR, =
UK VAT AR
2.3 ASWJHB IR KR IR bk

2000—2020 445 11 2 (1) 7K U500 77 545 R 56 e it
RMOK PR SR AR5, R R
SR HD TR0 T 1 812.88 km?, HHIK IR IR M AT)
ST, 113 736.01x10°m B % 7 644.18x10° m®,

1100 y=1.60x +492.74
R=0.87 P<0.05
1000
£ o0
tﬂj
& 800
700
600 ° . L '
100 200 300 400
PR TR UK IR 37 2 /mm
a [k
1100 -
y=-033x+1082.15
R=-035 P<0.05
1050 -
£ . v 0,
£ oL,
1 I C e e . .
§ 1000 F 7ttt
m .-: . . \.x,
. . .':._,'_.:_. —
950 . v e L et

900 1 1 1 h 1
240 280 320 360

A T RUK PR S i mm
b K

B2 R 104.61% . ULAN, Wit | MRHb FHEHE 23 505
JT 498.3x10°, 302.49x10°, 143.79x10°m’, HF A
R A2 SR, B (5 H75.23%) Figi
Gb, A 5 RN, SR ) AR K IR TR S
A, 155302.40x10°m; TR AR FIEE L2 B
}540.49%10°, 163.44x10°, 115.17x10°m’, AS[a] b
PN T BUK R IR A B 25 5, Bk, FY
PO AT AR K TR SR A I 149.42 m®, HIURCA T b
(972m*) . #ih (96.25 m®) Fbkiy (34.18 m*).
2.4 2030 4F KI5 F% fiE )y i
241 3R R TN AT

T 2000 4EF1 2010 4F 1 4 A H 2 B Hs , )
JH CA-Markov B RUAEHDA /R 55 it 2020 4F 1 -+ Hi A
¥ IR, FRRRAE RS SR BRI T, IR R
B S5 RM, Kappa R0 0.90, BLHEE 0] {5
B TEICEERE B, AU 2010 4F . 2020 4F 14 4 Ho Fl
U BRI AR AL 2030 445 /K i e Jit - b A FH2E A . fhy
F4TH, 520204 AHEL, 2030 4R AL AR AR {L S
G, WRHLRIFARG AT GG, IR 0.10%; FHb . AR
Hiu L BRI A TR A AEAS )RR B (gL, o
Hh TR 2D B 22 (91.37 km®) A A T AR R S
(3.48%) , HFHbFIMRHLIA RS AT R R, FEIREDN. A
T R A A B Bk, R A SE S
R IR RS2, (B 5 2010—2020 4 A4H L,
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2020—2030 4F-FHh [T R I BT RN . 75— FRANE K
ASHRPFES TREEE ST, HREREESR
G AT RN R, SO HE— IR N E B ok
HIASFISE

AR A T /km’ 4 He/%
it 31 133.01 7277
T 5178.46 12.10
b i 4414.55 10.32
. 1154.61 2.70
IS 229.19 0.53

HoAth ik 674.95 1.59

242  AKIRIEFTM 4

ASCIHETF CA-Markov R 2030 4F £ H |
JH (K 3a) FISSP2-4.5 F Y MRI-ESM2-0 ¥4k,
AR i 5 I 2030 A 7K IR SR B EA T TIN . ARAE K
TRIECHE 715, 2030 445 7K o ey S Y AR S K S 2y
963.36 mm, AHET 20004 . 2010 4FF1 2020 4F 737 2
1 59.38% . 37.58%F13.60%. 2030 4ET5 /K J5 i 55
O 0~402 mm, SEREKIEEFE N 222.04 mm, KR
AR H R 94.18x10° m’,  H 2020 FF Mg A T, %
A RE (F3b), AU SR AR XA T /R w5
BARACER RN LT 5t E g D ek, i v L DX A% 21 PR Y
B W= B I 3 5 A R 97 NS B R T i
USRI

i \:IJMMM&O

50 km|

a LI 2R b KRR

FH 3R S AIAL, 2030 45 #5 7K i i Jit 7K U5 5% e 1B
DX T RRE i BH 8, IS Ao DX 38 ) K U R R T R AT BT
T, 2000 A5 7K 5 i B P 27K U5 IR 5 1 A 200 mm
DL b A DX AN 5 5T X BT FR Y 0.06% , 2010 4F 4
% 13.84% , 2020 4F ik F| 52.75% , TN 4 R 8 OR
2030 4 (5 Lk ] 61.11% ;5 2020 4EAH HE, 2030 4F
S35 7K UR I 57 Rk 300 mm LA B X & EE AR 250K
K, T K R R FE 200~300 mm X3 A0 5 H 3G 0
T 8.6%.

K amm TR _
2000 4F 20104F 2020 4F 2030 4F
0~100 55.04 33.49 15.83 16.65
100~200 44.90 52.67 31.42 22.24
200~300 0.06 13.84 26.25 34.85
300 L4 | 0 0 26.50 26.26

XT H 2000—2030 4F A [7] 1 28 Y 7K 5 36 5 2 P
AT, 2030 4F 7K U5 7R B A e D R L, iR F
8 082.14x10°m’, H:U Wi . FRHb AP SE, 430
h 814.15x10°, 292.40%x10°, 196.50x 10°m*, #H%% F
20204, HEih . BEHAUKPRE A UK RS A T
$2Tt, Wb, MRHBIBSA TRRE, 251050.56% . 18.13%-

2000—2020 4547 /K i e Jit 1 - 17K U5 TR 7 1 Ry
97.54~211.84 mm, 7K GRS G A 41.56x10°~90.25x
10°m*, ZAEFME H 61.29x10° m®, 25 [f] 434 55 5t R
SIS AR, E AR A TR I A X1 43 A A7 A
Z5, RESHFIE T AT RE R EAA K. &K
5 SR K R IR S R OK R B IE AR,
AR K PR SR (143.86 mm) 24 5 XIS AR Y [ K
w1 19.31%, HOKJHFREE ) SHELET (21.7%)
FEATH,

AR w6 e R A A AR (75.23%) . i
M (11.52%) FidkHL (9.76%) “hF ., 2000—2020 4
BT N N LR S AT AN SR N oA o K PR (T8 1
R TR, TR R AR K HLAZ 5050 1 25 L
YER, HAREXT K IR PR TR R 4N, (B b T AR
P, R 1 812.88 km®, FEIRZIH 5.49% .,
ZREAR AT . IR AR I FE R, R
WRMKIRMIERE I 2 R B, BHORE, ik
BA TR K VR 5 O B > TR R TR H > BRh > AR
Mo > KA, 5 Gai S TEAL S5 R IEAAHL, B2
50T RE St B IR A S e s ROBER R T, A i
LA KSR RE C T RE A, RHE TR
FP KRR RERZ MR, IR A T /R 55
BARIALT B, Mok A S HAERENE
[ TANE R VAT A0 e L 2 L B L N i T N S 2
(GEES R DATIR AV & - € N 7 S PR ) A =
FERmAS RS, HHEERA, HABTARKEE
J1B¢ AT R K IR SR RE B R R R 2 —

RPN 25 S R, 5 2020 4E A, 2030 4E 2
IR 3 K IR SR I RE AR E T, Hrp R
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