e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

S A TGN H T K 4 25 T) RERZ W RFAE

g, FOUE, MY, TeY, WIx, £ #

Influences of lithology and structure of the vadose zone on groundwater ecological function
CUI Haohao, ZHANG Guanghui, LIU Pengfei, WANG Jinzhe, TIAN Yanliang, and WANG Qian

TEZR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202202055

LT RO H A R

Articles you may be interested in

B ARUDBETK 28 A IR
Numerical simulation of groundwater evaporation in the Badain Jaran Desert of China

JEHerR, FTE KSCHLEE TR 2019, 46(5): 44-54
SRR G A AR 1 M K B

Groundwater threshold of ecological vegetation in Qaidam Basin

L, P, UL, 4B K SCHUR TR, 2019, 4603): 1-1

IKAE BN AL AU B B A A LN A PLAE A% O B ST 52

A numerical simulation study of the effect of the vadose zone with lenses on LNAPL migration under the fluctuating water table

W, i fa, 2o, XIS, X FE T, Bedi, Ead, S A KOCH BT TR HBBT. 2022, 49(1): 154-163

JEARAER A AL S ld A B i R BRI AR R B DL LB SE

A comparative numerical simulation study of single—phase flow and water—gas two—phase flow infiltration process in the vadose zone with

the layered heterogeneous structure

T i, T, SLReA, R, RO, Dl T/K KSCHLE TREHT. 2022, 49(2): 24-32
BN ZRIN R SR AE A S 0 R /KR AR G R

Changes in natural vegetation growth and groundwater depth and their relationship in the Minqin oasis in the Shiyang River Basin
WR, TR, XU, FoRErE, YRS K SCHUR TR, 2020, 47(3): 25-33

H R K AL B = R R R A R ot

Advances in researches on ammonia, nitrite and nitrate on migration and transformation in the groundwater level fluctuation zone

XIZE, o8, Bk, AR, 280 KOO B T/ M 5T, 2021, 48(2): 27-36




Vol. 49 No. 5 FRK o TR Ao E F s
Sept., 2022 HYDROGEOLOGY & ENGINEERING GEOLOGY 2022 4F 9 A

DOI: 10.16030/j.cnki.issn.1000-3665.202202055

FEIE G, SROGHE, XIMG &, 55, A2 5 VRS R 6T T 7K A A5 T 8 52 WA AR AIE [J]. 7K SCHb BT TR B 5T, 2022, 49(5): 52-62.
CUI Haohao, ZHANG Guanghui, LIU Pengfei, et al. Influences of lithology and structure of the vadose zone on groundwater ecological
function[J]. Hydrogeology & Engineering Geology, 2022, 49(5): 52-62.

B a ST T K &SI 6E 72 4 1E

BAE R, e 2ey e, 2 &'
(1. PERAAFEAK TR RTH LT, T BFRE 05006152, FEM-TKF (LK), T
100083;3. AR TR TAMAFE IR ETEERE, Ml 2K E 050061 )

TEEE VGG N Rl T U X SR A O T K AR S T e EL A SR AR, T A MR S A T K AR S T RE R A B
R, (LR AE B AT TRSE T, B2 PP DUH R A ST R I DR AR R I X R AT X, 3k A M A B A
P4 = N ARG A Hydrus1-D SO, DR 5% 6007 A0 PR 50 55 10 R KB 7R G 26 8 30007, 43 BT AN TR) 5 MR 25 4 <
Al RIS K 45 7K 43 K B8 0 28 57, o 0 LS TR Aty S PR 28 AR 0 b T K A A8 T BE R R RRALE L 753 LU AR (1) 7E
Hb R 7K K A7 BR8N B G0 R, S IR A e A ok M R K 2R S T RE S R R 75 (2) 24 3R K K {67 2 5 T el /)
I, FE AR IR B 20, BT 2 R TR AR AN, JFE S 5 T K T e R R R, - BERRAR L T K A A K SRR 2
X b AT A 1 A R 5 (3) 24 0T K K A7 B VR R MR 4 R, 5 XA A A AR K i B 4 8 A R T R AL A 0 1 A
AR, v S M OR 10 7 R K B R R, W R A 1 AR SO e B . SRR A A L, SRR AL S SR
AR K, A SRR T, BF T 25 SR T XL A8 M T K A A T AR R R AR AR DR, BT LR B XK IR R A Ak
B R A SR SRR AR

XBEIR: TR R @S A S A UK 1T KA ST

FESES: P6dl.2 XHERRRD: A NEHE: 1000-3665(2022)05-0052-11

Influences of lithology and structure of the vadose zone on
groundwater ecological function

CUI Haohao**, ZHANG Guanghui', LIU Pengfei"**, WANG Jinzhe', TIAN Yanliang', WANG Qian'
(1. Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences,
Shijiazhuang, Hebei 050061, China; 2. China University of Geosciences (Beijing), Beijing 100083, China;
3. Key Laboratory of Groundwater Sciences and Engineering, Ministry of Natural Resources,
Shijiazhuang, Hebei 050061, China)

Abstract: The natural vegetation in the lower reaches in the inland basins of northwest China is strongly
dependent on the groundwater ecological function, and the lithology and structure of the vadose zone has a
significant impact on the groundwater ecological function. However, there is a lack of systematic and specific
research on how to quantitatively analyze and evaluate the degree of influence. The natural oasis area in the lower

reaches of the Shiyang River Basin in Gansu Province is taken as the research area, and field investigation, soil
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column test and numerical simulation with Hydrus1-D are carried out to study the ecological effect of the coupling
effect between the vadose zone and groundwater. The difference of water supply ability and water holding ability
of the vadose zone with different lithologic structure is analyzed, and the influences of lithology and structure of
the vadose zone on the groundwater ecological function is quantitatively compared. The results show that (1) the
lithological structure of different vadose zones has different effects on the groundwater ecological function when
the groundwater depth increases or decreases. (2) When the groundwater depth decreases gradually, under the
same vegetation condition, the finer the lithologic particles in the vadose zone, the higher the height and speed of
the supporting capillary water rises, and the faster the soil obtains groundwater recharge, and the more beneficial it
is to the growth of the surface vegetation. (3) The effective water holding capacity of the vadose zone in the arid
area has ecological effect of maintaining the survival of land surface vegetation after the local groundwater depth
increases greatly. The effective water holding capacity of the medium lithologic particles is the largest, which has
the most obvious ecological effect on maintaining vegetation. Compared with a single lithology, the combination
of multiple lithologies is more conducive to hold larger effective water capacity and stronger ecological effect. The
results will be helpful to strengthen the understanding of the regulation of the vadose zone in groundwater
ecological function, and can provide a scientific basis for the fine management of water resources and ecological
protection in arid regions.

Keywords: arid area; natural vegetation;

lithology and structure of vadose zone; effective water holding

capacity; groundwater ecological function
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Fig.1 Ecological mechanism of groundwater ecological function

maintaining natural vegetation in an arid area
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Fig. 3 Profile of lithologic structure distribution in the vadose zone
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Fig. 10 Difference characteristics of groundwater supply capacity in the vadose zone with different structures
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