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Abstract; [ Objective | The ecological water requirement (EWR) of vegetation in different typical zones for
the rational allocation of water resources in the Inner Mongolia Autonomous Region was analyzed and
calculated to provide scientific suggestions for water resources management and ecological protection in this
region. [ Methods | Based on the Penman-Monteith formula, this study used measured and multi-source
remote sensing data to invert EWR and the ecological water requirement per unit area (ET) for vegetation in
four typical regions ( western, central, eastern, and northeastern regions) of the Inner Mongolia
Autonomous Region from 1990 to 2020. The dominant factors of spatiotemporal variation of ET were
determined. [ Results] O EWR showed a trend of decreasing and then increasing over the 30-year study
period, with the western region being more stable (maintaining an EWR of around 3.00 X 10" m®). The

central and eastern regions had EWR of around 6.00 X 10" m®, with a large variation and a maximum
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variation of over 1.00X10'" m® between years. The northeastern region EWR values were higher and stable at

around 1.00X10" m’. @ EWR was higher in the east and lower in the west, and varied greatly from east to

west, with the mean ET value in the northeastern region being nearly 250 mm higher than in the west.

[ Conclusion] The climatic factors (primarily precipitation and evaporation) and anthropogenic factors

(primarily land cover type change) were the key factors for the change of ecological water requirement of

vegetation in the Inner Mongolia Autonomous Region, with the latter being more influential than the former.

Keywords: ecological water requirement; spatiotemporal changes; soil moisture; land cover change; Inner

Mongolia Autonomous Region
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Table 1 Calculated value of vegetation ratio K, .. values for dominant

vegetation at different stages for different land cover types
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Fig.1 Temporal and spatial variation of potential evaporation in Inner Mongolia Autonomous Region

3.1 EBEZXLAE(EL)S5EWEH(K.)

nE 2 pros . ET, W2 A48 40 BAR R B0 . BT
| FkAH, OEIFHIX, 1990—2000 4E ET, B,
ET, 7€ 1 000 mm DL T By X 38 3 A5 2, oK T
1 300 mmAy XELH W45k . 2000 4E LU 20 ARE 1Y
A B B AR Gy (T 2020 4F) s @ ER b X,

1990—2000 4E ET, /NF 1 000 mm ) X 35 BH 2 Ik
R R RIS E I AR 2000 AR 24 i
PR . 2000 4ELLS L, ET, 76 1 000 mm P F A IX
WA 4 22 o R A O & 900 mm DL R L A
ERTREMESE; OKRMHIX, 1990—2000 4 ET,
TE 600~1 000 mm 2 [A] {1 X 35 B 52 sk /0>, 38 43 X 8



328 7K R E

%43

ET, EF+#] 1 000 mm LA b, 2% B8 2P -
T B 1997 IR A TR 2000 4 LU
Ji KA X ET, K2 2 1 000 mm AR, S8 H I
BF B A S HAE 2012 4E 2 )5 JF A B Al I
@RI B, 7EAFE B E T ET,
FEAFEAE 900 mm DU T . ZE K ML F 2 H 2
W ahFe e A R [A] T B () 28 A A 2 7 Bk 5 DA
26 FORE . ZAE LR 23 I B 0 78 & AR A
P, VEH X ZAEF- 28 K EAE 1 100 mm A4, H
00 1l DX 5 A 58 i DX 42 30T E 900 mm A2 AT, AR AU Hh

&R IAK, i)

B RH(K) Il <02 [@H0.2~0.4 [10.4~06

&R F K, )

[C10.6~0.8

X 700 mm 47,

MR T b A 2R AV RS BAE ORI B R
HRAE) MW T R A L A b 2R R SR A g R
BAOTEFENEY RS AFEESHN K (CnE 2 fr
™. BV RBEFEHNEH G THTE BN
e TR B A b I I8 B A, b N B S BRI O R A
ORI 7 A A BRI R E i R A 2K
RURTREAT B 22 5 Cani ) . 25 1) b A B2 B AR s v
R A A8 A A 35, J 50 b DX A A (1 0] 2 22 DA R 6 B
FA B b PR R 3=

& KB HK, )

0 500 1000 km

E0.8~1.0 [N >1.0

B2 ARHEHAEREHRAM(K )NENETL

Fig.2 Annual variation of K, in Inner Mongolia Autonomous Region
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Table 2 Accuracy of soil moisture inversion model
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Fig.3 Portability test for soil moisture content modeling
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Fig.4 Spatial and temporal variations of soil moisture limitation coefficients in Inner Mongolia Autonomous Region
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