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Fig. 1 Groundwater- dependent ecosystem in arid area
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Fig.2 Concept model of shallow groundwater- unsaturated soil zone-vegetation system
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Fig.3 Research area and distribution of sampling point
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Table 1 Root depths for the different vegetation communities

T P R HA+ P4 + M + 72 GEYEH + 7 + U3k

D, /m 7.00 10.00 12.00

2.2.2 R % TR RIEIE
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Fig.4 Soil moisture change curve of samples
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TRIAE 1.5 m DAP, 228555 76 T 38 1 0 R0 Sk b 9 3 5 25 S IX e i 1A 8 (3 8 2 B A0 M B8 43 K 9K
ZRUN N BB ) b K HER KAETE 2 ~ 6 m; R YN S AR 4 AW i (0 3k 9 DX 88, M R /K ERTRAE 6 ~ 13 m M T /K
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Table 2 Analysis of measurement parameters of field sampling points

T HEEOKERE THEK LI

R HURE i (] bR K R/ m (1 /m 5 /m +HEOK R/ C AR R AL E /m
1 2017-08-23 >3.6 3.0 <1.0 22 ~30 —
2 2017-08-23 0.7 Ehmd b, A Ehmd, A 21 ~29 —
3 2017-08-23 4.2 3.5 0.7 19 ~32 —
4 2017-08-24 0.5 Shmk, A RO, A 22 —
5 2017-08-24 0.8 R, A Ehma A 26 —
6 2017-08-24 1.3 0.4 0.9 20 ~29 —
7 2017-08-24 1.4 0.8 0.6 24 ~30 —
8 2017-08-24 0.7 i, K Ehmh, A& 25 ~32 —
9 2017-08-25 1.2 EEN T N ERT L, A 25 —
10 2017-08-25 1.9 1.2 0.7 21 ~25 —
11 2017-08-25 1.5 0.4 1.1 18 ~23 —
12 2017-08-25 0.9 S, K Ehmh, A& 25 ~27 —
13 2017-08-25 0.7 Ehnd, AR Ehmh, R 25 -
14 2017-08-26 >3.0 R, A S, e 22 ~28 —
15 2017-08-26 1.6 0.6 1.0 22 ~29 —
16 2017-08-26 >4.0 S, A S, e 27 ~30 —
17 2018-03-24 2.2 1.2 1.0 10 ~20 —
18 2018-03-24 >4.0 SR, A ShE e 10 ~ 15 —
19 2018-03-25 1.5 0.9 0.6 10 ~20 —
20 2018-03-25 1.8 0.6 1.2 10 ~20 —
21 2018-08-10 2.4 1.6 0.8 24 ~30 0.7
22 2018-08-10 3.3 2.4 0.9 22 ~26 2.4
23 2018-08-10 1.8 0.6 1.2 20 ~28 0.5
24 2018-08-11 2.7 1.8 0.9 20 ~27 1.6
25 2018-08-11 2.4 1.6 0.8 25 ~29 0.9
26 2018-08-11 1.5 0.6 0.9 25 ~29 0.6
27 2018-08-12 3.0 2.3 0.7 20 ~26 1.0
28 2018-08-12 2.7 1.6 1.1 22 ~26 1.7
29 2018-08-12 2.4 1.4 1.0 22 ~30 1.2
30 2018-08-13 3.3 2.4 0.9 21 ~32 1.8

PR Tt B2 s e, PRRE— AR S I P R B2 5 L A S R, B L AR ek 1 ok S T A R
R SORE B SRR T 9 A B AR 6 S M R K SRR AT 0 i RS, M T K IR A 10 m IR AR B Al
JUFPOCHE R LR ] . Vb Rtk . RIS BE S ™ E R B, P SR SR AR T 10% o iR K
MGOE S 13 m IR H R AR T 5% , BT R RSB AR . i i b 3R IR A gt o0 A AR ST G
K e S AR5 AT 2 5 AR T 5% I XL B T KSR I DL, R BRI AR B — E ]
R,
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Fig.5 Soil water conductivity change curve of samples
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Fig. 6 Method of groundwater levels regulation
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PRA R, I Bl DX U PR B L IR A R A B M R KRR AR 1.3 ~ 1.5 mo o T R B R AL Y b
K AR 8 ~13 m,

(3) BF XS 2 Sl DX U AR 3 A R e T A ) AT, 4 ) — ol bIp ) % ik - 9 56 J07 Ak R e 55 Ak Y 3t T K L 1A 45
Tk

X TR IX B F e A B, w] DL — 20 I e LU AH G5

(1) ZRYE BRI IT o 30 4 5 08 7K B2 e 2 vh 1 K Ay o A it 4k, B3 5 AT o 8 A [ R B2 i 7K 52
Wi J2 rp K i, ] S G B R AT A E

(2) MR 7K ALRE W 18 42 5C B FOR TR REUT 5 0 G T B AR R 108 1 DX It 7 BRI A R 32 7K X aed 3 7
K HE R S AR T R F AR D 7 V5 G B T AT AR .
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(3) RSO FE A 7K Gz B LR B # B 20 A 3t R K BRR 26, I 2] LLAS 5 AR 257K SRR T JiE 3 R 7K AL 41
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Calculation and regulation of groundwater level based on the stability of
groundwater- dependent ecosystem *

WANG Yong', CHEN Minjian', ZHAO Yong', YAN Long', DENG Wei', WANG Qingming' "

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. State Key Laboratory of Hydrology- Water Resources And Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract; Human activities have dramatically changed the subsurface flow and caused problems such as salinization
and desertification that degrade groundwater- dependent the ecosystem. Taking the shallow groundwater layer as the
link, a conceptual model of phreatic water evaporation in arid plains is established. The model analyses the groundw-
ater depth conditions of desertification and salinization in arid areas, and calculates threshold water table required for
preventing these problems. The Luocheng Irrigation District at the junction of the middle and lower reaches of Heihe
River is taken as an example to study the relation between groundwater depths and ecosystems patterns. The contribu-
tions of this study include: (@ Describing the soil water movement principle caused by desertification outside the
salinized oasis in the arid area, based on which, the method for calculating the threshold groundwater depth for pre-
venting salinization is provided. By calculation, the critical groundwater depth leading to soil salinization is 1.3 ~1.5
m and the calculated critical groundwater level is 8 ~ 13 m; (2 Discussing the appropriate values of soil equivalent
pore diameter and liquid surface tension used for estimating the maximum rising height of capillary water; @ Propo-
sing a scheme to regulate the groundwater level regulation via controlling irrigation in the area to protect groundwater-

dependent ecosystems while satisfying water demand for irrigation and other purposes.

Key words: groundwater-dependent ecosystem; threshold water tables; desertification; salinization; groundwater

regulation
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