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Abstract. Water conservation is one of the important ecological services restricting regional sustainable development, which
is of great significance to regional industrial and agricultural production, life and ecological protection and construction.
Therefore , the research on ecosystem water conservation has become an important field of ecological service research. It is of
great significance for the protection and management of ecosystem water conservation for China to explore the spatio-temporal
variation of ecosystem water conservation. To reveal the spatio-temporal pattern and evolution of ecosystem water
conservation in China, the water balance equation was used to estimating ecosystem water conservation in China from 1990

to 2018. Based on the Matlab platform, the spatio-temporal patterns and change trends of China’s ecosystem water
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conservation were revealed on national , regional and grid scales using spatial statistics and trend analysis method. The main
results were as follows; (1) The spatial and temporal heterogeneity of water conservation in the Chinese ecosystem was
significant, which decreased from south to north, and from east to west. There were significant differences in water
conservation capacity among different vegetation types, which was highest in evergreen broadleaved forests and lowest in
grasslands. (2) The ecosystem water conservation decreased with altitude, however, its variation characteristics were
different in different slope gradients. The ecosystem water conservation increased with the increase of slope in flat slope
area, while in gentle slope to steep slope area, it decreased with the increase of slope with little fluctuation. (3) The
amount of annually average ecosystem water conservation in China was about 1.54x10'"” m*/a, which was dominated by the
tropical and subtropical monsoon zonal with 1.20x10"* m*/a, accounting for about 77.9% of the total. The ecosystem water
conservation in China decreased significantly at national scales from 1990 to 2018. Only the temperate continental climate
zone had a significant decrease in ecosystem water conservation, and no significant change in the others at regional scales
during the study period. (4) The ecosystem water conservation of most grids did not change significantly from 1990 to 2018
on grid scales, accounting for about 84.01% of the total grids. The grids with significant changes in ecosystem water
conservation were mainly extreme decrease and significant decrease, accounting for 7.61% and 5.30% of the total grids,
respectively, which were mainly distributed in southeastern Tibet, western Sichuan, northern, central and western Yunnan,
northeastern Hebei, Hunshandake Sandy Land, eastern Tianshan Mountain and Taiwan province, where were the key areas
of water conservation, protection and construction in China. The total of grids with extreme and significant increase in water
conservation totally accounted for 2.36% of the total grids, which mainly scattered in central Qinghai, Qinling Mountains,
Northeast Plain and the northern Greater Khingan Mountains. Based on the distributions of significant changs in the
ecosystem water conservation in China on grid scales from 1990 to 2018, the leading driving factors for ecosystem water
conservation changed significantly could be revealed by combining the spatial data of China’s ecological protection and
construction, climate variations, landuse change and urbanization construction. Therefore, the study can provide data

support for the conservation and regulation of water resources in China's ecosystem.

Key Words: ecosystem water conservation; spatio-temporal evolution; regression analysis; ecosystem protection and

management
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AWFTERIBETEIS B 1990—2018 4F i T/ IRIR IR B 15 A7 A d A Sl 25 A O, i o 1 7K a4 P 10 3
Ko )W R 2R FBIFRGI T — S R 50, A TR ER RS, I, HIBRIETE
B BWFFERT G AR RS B 22 S s ) AR BIESR 5 SR S i ABF IR A5 RARST o AN [R) R R /K R 5 B T 3, A9
ZEL 5 SRRSO T A SR — B, WA S R R RS S AR S B R VR SR> T I bR > P
AR, HAS [ BRARSE LK IR 57 BE )t 5 2 45 R, Pel /KI5 R BE /T (490.1 mm m ™ a™ ') Mg K T 2B 1F I
SERFSTAE R (467.9 mm m™ a™') o FEARREMAR G ARER AR T I R I ARRINTR S HROK IR FR RE 43 3R 607.7
mmm = a' 4394 mmm”’a’ 147.2 mm m a ' M1380.3 mm m™ a”, FRMIKIEIFREGE SN T X AT 25 A A
FEEER (5325 H 660 mm m?Za?t 610 mmm?a’ 600 mm m?a 560 mm m?at ) (15 SR A e dEdL
ST KRR (75 mm m? a) () SR L AT KRR (1021 mm m™ ™) 45BFSE45
SR 5 32 IR X AT R K R 2 S TR

x4 1990—2018 EMEREPEESRFGKREEFETCA

Table 4 Evolution of ecosystem water conservation in Chinese ecosystems at grid scale from 1990 to 2018

A Al T TR 43 L ARk T 45 L
Variation types Area percentage/ % Variation types Area percentage/ %
i it 3 A Extreme decrease 7.61 AN ETFE No significant increase 23.63

1 REAIL Significant decrease 5.30 Y3 F4 i Significant increase 1.37

B EREAX No significant decrease 37.32 e i T Extreme increase 1.72
Fefa# No noticeable trend 23.06 41t Total 100.00

3.1.2  JKIETHFE A A
TP [ K R R 3R S AV AR BRI ST , 3 B AR X R T R LK TR S AR A AT e = MR R EE K
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VR 37 D RE A I 18] 2R 91 Y B S TR RIF ST . ABIFSE & BH, 1990—2018 4F | 241 16.0% o [ Fifi b il 45 7K V50 386 5% 3 ik
K B AR A F v J2 B A R B BRI, 2 o R A XA AR 80.7% , B AT T AR m I PE IR
Jb JEH JEPE SRS IR VR RN AR B VE A A 19.3% 1 5 35 AR A0 IX 350 1 8 35 o8 i 3%
FhiEs, EATT R R A T e FE X R AR ER M X TS RIS AR G R AL X, E 2 A AR X
K PR SR R BRI IE , 40 1960—2020 45 )1 G WV 385 L X 3K Y5380 55 T REAE LA 2.83 mm/a AOEE T [,
2001—2015 AEAR % L1137 BB al v 3k P50 35 IR 45 L) 7.6 mm/a A9 SR 33 010 5 1980—2005 4F = VT IR Hb [X /K
TR TR I RE AL R L R RS Y 12000—2010 AFBRb 8 4 8 JE A4 IX Sl K PR 332 IR 45 A5 AS Rl AR B R I, o
DA X B o B

AHIFFE KB, VG L b DX K 5000 55 T e Sk 25 R A, A0 322 LUy SRS 1 30 b DX 43 DX A A [ 2 B 1 B
B T DRI = U DX R 43 DX I R 3 A S (R B B4 0, 35 )1 PG IV g L DX I RT A0S 322 Ly it P g Sk K
VR TR 5 T RS S AIRIE S 0] L 52 W& -5 = VT IR Xt B + 55 JFUK I8 7% B AR B R 15 A4, LR
FHA (1) WS BE2E SRS, ARSI BN 1990—2018 4, = VT IX Ak A6 % -+ &5 7 X AF 28 i B 43 1) N
1980—2005 4F-F1 2000—2010 4, A5 B B 19 AN [7] 00 SR 5 350 32 2 A7 [ W 52 1) 119 7K U5 00 % D) e AR Ak 1Y 22 575
(2) Bli2z 5 ARWFFT P A2 BB 12 BT AR R Y Tkm M0 78 Bl IPAR S5 | 2 b o 4 v B IX I AF 5 4 )
FHAYBER A 30 m, = VLI XBIFSE A2 o [ Rh e B st B R 2 15 9 JEUAIT 5 i ) 42 7 P BA A 128 1 1Tk = 3 1) 7
B B IR AR A 25 5% (3) PR IR ZE S, ARWF 5 7 vk 2 3 TR 80 i fa ) i =70
T DRI B - g S DX A DT 5 205 SR S AR A AN () i 19 2 {0 AR A5

r A AN D XK TR R D) RE S R 0 4R, N5k % A & B 2000—2018 AF L EE R IR TR B TR IX A K
VR SRR 55 A BT ) B A5 2 B 1980—2017 4F 4134 LK PRI 35 52 b THEa 37T 97 0 0 4545 H 2000—
2015 AFZ ISR IR TR S5 Lh 0.26 mm/a (ERBERG NS o AHFFE A& R, 25 04 Hb DX FIAR I 1L R ¥ A6 25 R Ge K IR
A TR AN )RR B (R 3 0, ELAS S 398 T 2 Bk 5 25 S 28 /K SF T 92 3 38 o 1 L ) s A B8 2 ol S A, AR
WFFE 25 525 W A5 R S I e 4 R — 3, i 5 iR AR P S 25 AR R PR 45 R 22 S E 2 DU =5 1
SRR TR (1) WFFET BE2E 55 AR 5% Ak 8 S 52 i BE 40391 A 1990—2018 41 2000—2018 4F-, 425 T 10 4F
Bd; (2) 22 5 ARHSE 1 km 0B DR K B b IR 2 B 2 SRR 8 SRR A 1R T 5K R A A R P B R
ot 1 BB 27 5 U PRI ST T A R AR R A v 30 m B OB | B TR R B RS YRR 2 5 (3) 78
BRI T . AR S & A2 HEE e 25 i, P AR I A e 28 BIOR B0 03 S PR 28 i T 5K R4 A6 AR
P A DR BE T e K8, 5 | - 2 1 R R BOR IS 281Uk, SEBR 28 U T AN ]
32 %

IR AR A KRS = ROEEXS ] 1990—2018 442 25 R Ge /K IR A 574 Jsy 5 1 AR Jie
FEWFFE A5 DU 25 S .

(1) P EAES RGK A SRR R 2w S AR R = AR A AR A Ry o 7K R TR 77 6 i oK R 5 ik ) 3 2
B TR REAS SE43 9108 15396.2 42 m*/a F1164.0 mm m™> a™' . K JEIAFERE ) (EAR G 2S00 U 4R R 3 RN dsk
JEERR B ) 2 5 B 2, 23] LR SR R AR < 1000m (AAPREEFA T > 45 ° B i e 5

(2) W E A= 25 FR GE K IR S HERE T 35 LA ARGHS - Bty 2 IR DX e vy, IR iy O i A48 DX e A1, 20 ) 2 B 48 17 v
K IR TR B 1Y) 77.9% A 2.5% ., B bl A XK U506 37 IR 55 3 B ATR A, A 43 XK U i 37 R 55 7
i 30 AR B3

(3)84.0% (1) F [ [ M MIAR K VR 37 A8 AL AN . 25 L AN 24 16.0% i bl A5 K DB 37 A8 A .3, B i i 3%
WA AN 0 5 ARSI AR | 4 59 249 W A AR A S BRI 47.6% 11 33.1% , 524345 T A< mg I PE L e g 38
ARl VRS sVl R N AR 5 758 5 A 0 2 B S B I A BA% 24 G A A R Y 19.3% , R B T
T e FE X AR LR R0 | = VT R RS IS FE IR AT X, ASBIF G0 A v B A S R GOK TR 5 IR &5 1R 9 5
P DX I R B A S
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