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Soil moisture characteristics under different vegetation restoration

measures at photovoltaic power plants in sandy areas
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Abstract: [ Objective] Soil moisture characteristics under four vegetation restoration treatments were investigated
at different locations of the Hangjinqi photovoltaic power station in the Kubuqi Desert, Inner Mongolia, China, to
provide a scientific basis for the rational configuration and management of sand-fixing vegetation in areas with

photovoltaic power stations. [ Methods] The cutting-ring method was used to determine soil water content at 0—
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100 c¢cm depth under four vegetation types between and under the panels at different locations (windward side,
array belly and leeward side) in the study area and to analyze soil moisture vertical distribution, soil moisture
variability, soil water storage and soil water storage deficit. [ Results] @O All four vegetation restoration measures
increased soil water content, with the average water content in the order of Artemisia ordosica (2.09%) >
Leymus chinensis (2.08%) = Glycyrrhiza uralensis (2.06%) > Hedysarum scoparium (1.98%) = bare sand
(1.34%). Spatial distribution was in the order of windward side <Z leeward side <Z array belly and interpanel <<
subplate. Soil moisture was higher under G. wuralensis and L. chinensis vegetation restoration than under A.
ordosica and H. scoparium vegetation restoration. @ The range of change in soil water storage at 0—100 cm depth
under different vegetation restoration measures was 16.72—51.55 mm, and the soil water storage trend was
consistent with the soil water content trend. @ Soil water storage deficit under the different vegetation restoration
measures in the photovoltaic power station was in the following order: bare sand (78.81%) > H. scoparium
(69.00%) > L. chinensis (68.95%) > A. ordosica (67.23%) > G. uralensis (63.11%), and decreased with an
increase in soil depth, and the spatial distribution was in the order of inter-slab > sub-slab, windward side >
leeward side > array belly. [ Conclusion] The vegetation restoration measures in the present study increased soil
water content in all parts of the soil, and A. ordosica and H. scopariumk had greater effects than the other
measures in the 0—30 cm depth range, with lower coefficients of variation. Soil water content, water storage, and
water storage deficit under L. chinensis and G. uralensis were superior to those under the other species treatments
at depths << 30 cm. Therefore, during the operation and maintenance period, planting A. ordosica and H.
scoparium on the windward side, with severe wind erosion, could effectively alleviate wind erosion, and L.
chinensis, G. uralensis and other cash crops should be planted in the hinterland and other areas of the array that are
less severely affected by wind erosion to address the problem of severe secondary extinction and achieve
sustainable development.

Keywords: Kubugqi Desert; wind erosion; soil moisture content; recovery effect

B 7 A BR 22 U DR K R 2 A R
T AR SRR 2% ) 1) i 228 4 ok /> ) s R e T
KBBR8 IR H 45 5% BE IR e HL B RO 42 BRI (R
TR M 4 R B AR 33— B SRRt 45 1 LA 55K ]
AR AR B EL BRSO 4 00 T RE DR DR T 52 . TEBLEY
B2 RE IR, oK BH AE IH L R] A 1 A Ak B BR fR
RPN o A 5 U B DX RLAT 0 K B 4R
USSR s N S B N B R U A ) B S D S S
B AR  u B BAR S AR SR, Vb b DX Y A AR
SEAE T D SRR K AR AR A R
SE s, ELK R R o D AR Rl A o R R
B RE PR T A AR A T B (RS S M A A AR R
T —E il B AT RE R PR AL . SBARH
i KA AL £ 1 B R L 3 ™ &, gz i
i FIHRE 45 5 2l %) b S5 A 3 R . e Ah AR
BB, i T IR B ABURE A OO T A R,
TR B X e ik S AR VDR A Ol AR HR 3t ) R
SEBATH KB

TEME T 50T, %5 R HOARE 25 W0 52 465 it A0 e 0
HETFBORBIG Y FE o AR 4R KR iR v
A Aok A R SRR E 2 A IR

T3, A U0 TR M DR RE TR T & 5 AR AR IR PR — Fib
QIR ERAR T BRI A BR E J2 B R K
TR A R B A B & T B AE B 2o AR
Hby 2 XU 0 b e KL RS B2, AN AN RE 68 R KT TR
Bl R R EPUREE ) R B4R T I T . A B
(i 52 5 o o X R b P AL R v B AR
) an A Py AR ZR S AL S A5, AR ) 45 R n B il
PE— 2D WY RS M S PR R Sy o ek, R
K 53 AE S HEL ) A A B TR R RR R M PR 6 T R
DAY A B 52 | b B4R B v B /N A e Y A e A
AEEERW PPN RY A AR R K
AR I CanH T | Z=T ) 25 W35 5 i A S K 43 19 )
A FRRAE o 5, X 3 PG B A DX A LV B Y
0% B, R B 53 A T 35 5 ) - S K 43 1 I S 40 A R
L H )2 R 8 2 ) s R K X A HE K g3 1)
S

BT AT T e N 52t SR R 22 3 A B
S B R B G AR H Sl P 4 R N TR SR A e it
L (Leymus chinensis) . H ¥ (Glycyrrhiza uralensis) |
i & CArtemisia ordosica) . & ¥ (Hedysarum
scoparium) JHFFEXT G CULER 1), W I 6 AR b 18] 5 47



42 pi s U E SR

o545 %

T 0—100 cm 3K 73 B 3l 4522 4k, I LA SR BUR Bt
RS 4 it 1) R 1 VR A % BRCCRO o 3l e b 38 A [) A %
PRAZAE I T B9 K 73 R AE |, 25 5 06 AR e il AN
[ 32 B Y 22 5, BT AN [ AR 5 26 B X 4 e K 43 1) 52

Wi B o AW ST 15 AR 9 G AR A i 12 4k ) AR Bl 0K 52 4
Jit 14 280 2R AT 2 (LB S O B YA A TE] AR T
K BOCAR B ol 55 90 5 A 25 AR G i vl iy g Sk A R I
HIgKIE SR 2%

R1 ERFHENBELAKEEN4TEYERRFE

Table 1 Basic characteristics of 4 planted vegetation at photovoltaic power station in Hangjin Banner, Kubugqi Desert
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Fig.1 Rainfall in different months at photovoltaic power
station in Hangjin Banner, Kubuqi Desert in 2023
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Fig.2 Schematic diagram of soil sampling
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Fig.5 Soil water storage deficit under different vegetation measures in photovoltaic power plants
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X 30 em M DL Y RS K& R IEROKEE T L+
B K 5 0 S R K, R R 0 R K M
I ARy R VAR . B R BE R AF O 4 RAIE SE T X
— 4598 o b 6 AR L S Y LR A 4 DK R it
1 - 4 38 Ak PR TR AT RIS R B, T B RS it T DA A R
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