46 B RAT KA K - 2021 F5 12 2 www.irrigate.com.cn

XEHES:1007-2284(2021)12-0046-07

Ll

AT B D A B T 1 2 43R B 5

— LA G )

AEEAA AR mask!, T e R

(1. NEE R B S S 2R B NS I S Ta AR S E S 200 = IR R 0100215 2. PPANERRITOD 2B , PFEAITERE 010051)

 OE.HRRBAT THRAKF T RKRARTRRE YA STRERERER, 4t2EFF ﬁ/?iﬁriﬁi%iﬁi#%
VR B 52 R LR R BB M T A A Zi_ﬁ/?‘ﬁfm, VR KB Fy 5 kA iR R 35 sk T A AR T LR I TR B S A
R AR RATEZHR, TR T BAZ RO EAL, SREAN, XA £ 240 ERAL T K, EaHATLH®RE
B AT R A& VAT 20~100 cm, f‘@ﬁﬁ/ﬁmufjﬂifrxkﬁ\’ ) S F M 6 R vd T R RIS B 6 R S ik B R L At
e B & RAR . K A Fik5 R ERIZEREEFIN TR ES BRI R LA —50R. 55 4-02~04.-0.1~
04 m/d, #CT & TRM Afakeh H FHWRH rneg KD Sk, BETSEELA A ARG E, LERNTFTF
IR R BRI

KR BARS BETIR KA F R FTFERAGT

FESES:TVI3S SERARIAAD : A

5=, HiEE, A%, 5. + FREERNEBRTHRMAR : WASKESHAAG[T]. FERRKFIKE,2021(12) :46-52,59.
RENJ W, HUH Z, TIAN B Y, et al. Research on the hyporheic exchange in semi—arid grassland inland rivers: taking Xilin River in Inner
Mongolia as an example[ J]. China Rural Water and Hydropower,2021(12) :46-52,59.

Research on the Hyporheic Exchange in Semi—Arid Grassland Inland Rivers:

Taking Xilin River in Inner Mongolia as an Example

REN Jia-wei', HU Hai-zhu', TIAN Bing-yi', YU Rui-hong', REN Rong’
(1. School of Ecology and Environment, Key Laboratory of River and Lake Ecology of Inner Mongolia , Inner Mongolia University,
Hohhot 010021, China; 2. Hohhot Vocational College, Hohhot 010051, China)
Abstract: Hyporheic exchange plays an important role in surface water and groundwater quality and the ecological environment of river corri-
dors. The Xilin River is chosen as a typical grassland river to address scarce research on the hyporheic exchange in semi—arid grassland riv-
ers. Both the hydrodynamic and temperature tracer method are used to quantify the process of vertical hyporheic exchange in the upper sec-
tion of the Xilin River. The applicability of the two methods is also discussed. The results indicate that surface water mainly discharged to
groundwater during the experiment period. Vertical hyporheic exchange occurs mainly 20~100 cm below the riverbed surface. Under the in-
fluence of the fluidity and inhomogeneity of the sandy riverbed, the process of hyporheic exchange and its response to rainfall vary at different
locations of the river channel. Both hydrodynamic and temperature—tracer methods obtain consistent vertical rates of hyporheic exchange, i.
e., =0.2~0.4 and -0.1~0.4 m/d. Compared with the hydrodynamic method, which can be easily influenced by the morphology and hydrody-
namic characteristics of the riverbed, the temperature tracer method is accurate and convenient, and more suitable for the study of hyporheic
exchange in semi—arid grassland rivers.
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Fig.1 Overview map of the Xilin River basin, and layout of sample points in the study area
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Tab.1 Parameters of the temperature tracer method
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Fig.2 Change of surface water and groundwater levels at monitoring pipes RC1, RC2 and RC3 in rivers
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Fig.3 Rates of vertical hyporheic exchange calculated by hydrodynamic method and temperature tracer amplitude method
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Fig.4 Change of air temperature and sediment temperature at RC1 and RC2 in the river during the monitoring period.
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Fig.5 Vertical distribution of sediment temperature at RC1, and RC2 and conceptual diagram using vertical temperature

distributional profile to determine hyporheic exchange pattern
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Fig.6 Hyporheic exchange rate calculated by
Hatch amplitude and phase methods
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Fig.7 Correlation analysis of mean annual precipitation with
maximum and mean hyporheic exchange rates in domestic

and international rivers
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Fig.8 Comparison of the variation range of hyporheic

exchange rates in domestic and international rivers
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Tab.2 Comparison of hyporheic exchange rates in domestic and international rivers
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