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Determination method and application of dynamic thresholds for groundwater ecological level in irrigated oases of
arid regions//Dong Yiyang', Zhai Jiaqi®, Zhao Yong®, Liang Lili', Liu Kuan®?, Yang Heng', Lyu Zhenyu'( 1. Science
and Technology Research Institute, China Three Gorges Corporation; 2. State Key Laboratory of Water Cycle and Water
Security, China Institute of Water Resources and Hydropower Research; 3. State Key Laboratory of Hydraulic Engineering
Simulation and Safety, Tianjin University)

Abstract: To address the limitation that the spatiotemporal dynamics are rarely considered in the determination of
thresholds for groundwater ecological level, this study proposes the principles, concepts, and determination methods for
dynamic thresholds for groundwater ecological level, and applies them to the Ningxia Yellow River Diversion Irrigation
Oasis. By means of theoretical calculation of capillary water rise height, field experiment observation and analysis,
vegetation survey, and lake water balance analysis, the groundwater ecological levels corresponding to salinization,
vegetation, and lakes were determined respectively, and then the dynamic thresholds for groundwater ecological levels in
different periods were obtained. The results show that: the groundwater ecological level thresholds corresponding to
salinization control, vegetation growth, and lake ecological maintenance in the Ningxia Yellow River Diversion Irrigation
QOasis are 1.5~1.8, 2.5~3.5, and 2. 7~3.5 m, respectively; dynamic thresholds for groundwater ecological level exhibit
obvious spatiotemporal dynamics. Specifically, the dynamic thresholds for groundwater ecological level from January to
March and from October to December are composed of the thresholds for salinization control and lake ecological
maintenance,, with the upper limit of 1.5~ 1. 8 m and the lower limit of 2. 7~3. 5 m; the thresholds from April to
September consist of those for salinization control, vegetation growth, and lake ecological maintenance, with the upper limit
of 1.5~1.8 m and the lower limit of 2.5~3.5 m. The optimal and safest ranges of dynamic thresholds for groundwater
ecological level are 1. 8~2.7 m for the periods of January to March and October to December, and 1. 8~2.5 m for the
period of April to September.

Key words: groundwater ecological level; dynamic thresholds;arid regions; the Ningxia Yellow River Diversion Irrigation

Oasis
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Fig.1 Hydrological and ecological effects of different groundwater level in irrigated oases
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Fig.2 Schematic diagram of salinization and vegetation groundwater ecological level
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L5 5 Chang %07 BT A5 E HEA — B, B4
FEHL T KA KA BE R 1.5~ 1. 8 m; Ry fi KFESE
PR B, LA R AR X, 0 b A R UK
I LKA A 1.8 m,

4.2.2 AT KA K
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BEAMAEEAE S H YR SRS AR,
FHIPAR AL Z B ORI HIRIE 252
Pl IR 2R AR , A R AR BZR BB H, (EAF A 22 5%, B
R ] — AL 1 AB AR R A,
(LRI E MERE R, T B M 1 A 5 Sk
S50 WHEREAR SR H, HIEF N 1.0~2.0m,
RN 2.0~4.0m,
4.2.2.2 FEAAPEEIIH T KA KL

WA EF A S A 25 2R A T B 5 | B
Wz oA B AR AR B T E AR MITE LN =6
ERDINEE SRR ¥ NN B 3 NV E /7L N
SRR 72 T 7K AR S OKAAL IRy IR 2% T AR A b
PR, T HR IS4 RS B £ 2 a0
B N ARAEZKAL(FK 4) o Al L, FEAR LT K AR
BIKOLFEATE 2.5~3. 5 m, Fe AR 1T KA K AL
HEATE 3. 5~5.5m, LGRS B BEYHSED BB S
ERFEAR—Z /1Y Hy Oy 2~ 4 m I3 E S A
AR RTIBET H,, TSR Hy, £55 SEBRTE DL, BAT
B Al EErE,

x4 TEIHERERSMNEEZEEM T KERKA
Table 4 Groundwater ecological level of main vegetation

in the Ningxia Yellow River Diversion Irrigation Oasis
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TR N 1 49 HEA 2.49~3.49
Kb+ ’ EIN 3.49~5.49
! HEA 2.77~3.77
e 77 AR 3.77~5.77
AR 2.57~3.57
Eh
ot 157 Ei¥N 3.57~5.57
AR 2.13~3.13
sl
Rt 1.13 Tk 3 132513
; AR 2.46~3.46
Wt 146 A 3.46~5.46
TR BT 7K Az A KA B 3 =y TIER , % i )
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2.7 m I, RE A BT T A, 1t
A, WA TR 1 3 i 3 A AR B R S | LM A
A W R A AS KA B [0 s S D50 00 91 2 25 5 A k2

B IASE (£ 6) . 5 M TR BRI A g 7R
AR B A B AT 2T, 3—4 1 M Ko 2
SO A I A G S R 4—5 A
FBE ASHOCHERE 0. HE— BT 25, 2R R
IR BEEAT VA | (7 14 e T /K o4 o
5K AL LA P B T 52 B 44 T K £
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Table 6 Annual variation of groundwater level

Rtk o i R R P e X I A 25 A B o — 3 1Y
FEAKATHEAT BN, B I (9 A 28R S de KA L
I PEAHL T KA B OR G BR 3.5 m,
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Table 5 Groundwater ecological level of main lakes

in the Ningxia Yellow River Diversion Irrigation Oasis

. e R s T
TRAFR R WAV km®  BARE/m o
KA/ m
L] FRALEIX 5.73 2.5~3.0  2.5~3.0
A ERALHEX 2.87 2.5~3.0 2.5~3.0
il s HRIHEX 1.51 2.2~2.7  2.2~2.7
[52] AR X 2.13 2.2~2.7  2.2~2.7
3 2 3 BRVEIX 1.00 2.0~2.5 2.0~2.5
S| TARTEIX 3.60 3.2~3.7  3.2-3.7
HHED L RREEX 7.87 2.2~2.7  2.2~2.7
KR RILEX 15.41 4.2~4.7  4.2~4.7
HIPE R BRI X 10. 85 3.9~4.4  3.9~4.4
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PR X 8.25 6.0~6.5 6.0~6.5
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