XVIII World Water Congress

Ecological Risks Arising for the Regional Water Resources in

Inner Mongolia due to a Large-scale Afforestation Project

Rong Ma & Peng Chen

Key Laboratory of Groundwater Sciences and Engineering, Ministry of Natural Resources
Institute of Hydrogeology and Environmental Geology, CAGS

margroundwater @gmail.com , Shijiazhuang 050061, China



70°E

80°E  90°E

100°E

110°E

120°E

130°E  140°E

=
=) \\ e
w \\ b Russia 4: R N
T ’ \
\!’ o~ [ ‘“\\ / \\,,--.‘,,\ J
Kazakhstan o T Vlﬁ..; Y (T e / 3 /‘/])
e N \/J X e b 7 ‘f‘/\/q N ¢
- 'S A - / )
i, % = / 3 /
/\\H._/ { ‘\1‘ (v \,r*\ﬁ\ ’f f/
)
U4 ) a (
f,ﬂ\\ 1 R ) Mongolia //J‘/ /‘{
s / l ( § v
: \ % xS
A S ~—— ~ Vo
Z e n, Kyrgyzstan \ ¢ NG f\;/ er/,]’/
(¢] ur = K B\ % f 7 Z
SE \ > . il 5
ol iy - ; 7 S
“ g it /‘/ : <
} L ;
[ § ? 'M,rth k(ll'(‘;l
A VRS 4 r /"’}\»\
¢ Sagrd N
s 2 Y =93]
\\7 7 Sﬁ\lth l\()i“fél 4
} S5 5
2, 4 { o bj g/ C]
% L A o
S\ J\ y oY)
b o J o Yiz.‘):\\_ (]
Z 3 2J zlYg’:{f‘ny
T %)=
& RS =
L N
e \,\( 4
\q) 'I\L
é/ \\‘\/\ A ::/
SBhutam — Y’ X
., TR TR {
India &1 \\ India )
4 v
1?“] luh\j ; I
/
'z (s i ...
£ L o Z §
S — !} ””\ N 7 N oZ
N j g\{\_‘ Myanmar !'\1 ; ,‘/AVM‘.(./ \i =
'»}{,»Lx( 2 Vietnam “jjo e
0 375 750 D500 od Ly
s o=t
? km” Thails md( iy \‘7 \(l hlllm)mu
/
2 G N N {

Bl GGP

90°E

100°E

B North Shelter Forest 4th Phase
1 River Shelter Forest 2nd Phase

110°E
] Forest Protection

71 Sand Control

[ 1 Grassland Conservation

R

Ecological restoration projects in
China

since the late 1970s

® six key national ecological

restoration projects
® ~16% of the country’s land area
®  China contribute ~ 25% of the world

Greening

(Lu etal., 2018 PNAS)
(Chen et al., 2019 Nat Sustain)



Impact of Ecological Restoration Project on Water Resources
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Impact of Ecological Restoration Project on Water Resources
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Variations of Forest Land in Inner Mongolia Plateau

» The forest coverage rate in China increased from 12%~ to 23%~ in 1962-2018

» Inner Mongolia forest area covers 14%~ of China

» The forest coverage rate in Inner Mongolia increased from 18%-~ to 22 %~in 2000-2020
» The afforestation area in Inner Mongolia was 5.37*10* km? in 2000-2020
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Ecological Risks Arising for the Afforestation

Water Balance

ET : Artificial forest > Natural forest
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Variations of Groundwater in Inner Mongolia

Shallow Groundwater Depth
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Future Ecological Risks to Afforestation
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Conclusion

The afforestation area in Inner Mongolia was
5.37%10* km? in 2000-2020

Afforestation in arid and semi-arid areas leads to the
reduction of water resources.

Afforestation reduces water resources in the study
area by 0.76x10%m?/year

~30% of afforestation areas are high risk, ~45% low

risk and ~25% low security
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