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WX AL T B SRR 22 1
(38°48'~38°54'N, 109°11'~109°29'E) , Ziis A T Bk
PR AR A2 23 km 4 (B 1), #ikKN
1250~1 280 m. FE¥SIRLIHN92°C, KT 10 CHIF
W28 3 150 °C, S REIKE N 420 mm, F& W AHXT S H,
LR NAIE 79 H, HAEFEREKER 60%~75%. il
PR AR B /N, 3982870 = BN T R
IR GWL 8%, ASFEMH GWL 230 & 1215
3 (K 2) .

2 o AETFIAMILP syivestris. woodland

3 kOIS, psammophila. woodland
B KAk IRA. pechinculata. woodland
Y2 T AN

Gechougou watershed
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Mu Us Sandy Land
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Fig.1 Elevation map of Mu Us Sandy Land and satellite map of

Gechougou small watershed
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Fig.2 Variations in air temperature, precipitation and groundwater
level in various woodlands during the monitored period in the
Gechougou watershed
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psammophila) KL (Amorpha fruticose Linn.) 3 bk SRR AT A, R ARHAE ) AR KR

Witk (Amygdalus pedunculata Pall.) , & 4T AAE T
¥ CPinus sylvestris L. var.) fl 2 A FARIE (Artemisia
desterorum Spreng.) 5. AWK AT E R ZH A,

Iz A/ RIS E S ALE VY (. AR
WREE) RN SR, RESHAR GWL HEEET 3 F
MDA 587K AL 2 7 A AR e R 2R o A TR B W X

FIFEAKFFIE WA 1o 7RS0T 46 HORE &5 Aot 1) T 3547
PR T, AL RIE R 2. ERH ) %
2 Hh T KA1 (HOBO probes, U20-001-04, Onset,
Bourne, USA, +0.1 cm) H T H3EN GWL HZFE{548
ACHRFAE, 5] s LE A P 22 3 /N R A< Rk T B W 3 B
HEBH.

Fz 1 HHESERKR
Table 1 Vegetation growth status of the woodland
- H=E - A 70 =

| 2 2 ST
fL#AHE A Dominant plant *E%b'a{ﬁ’:ﬂ; Ey Age/a Him Basic R i ¥ Coverage/% Monthly

Vegetation type Plant height/m Average crown/mxm o

stem/mm transpiration/mm

IS, psammophila HZN 10~12 1.50+0.35 10.03+2.02 1.50x1.35 60.15+2.13 102.12M4
FEFH8 P. sylvestris EIN 18~20 4.40+0.80 175.0+45.0 3.40%4.80 73.40+4.60 190.621"
KRBk A. pedunculata HEAR 15~18 1.3040.58 13.74+5.15 1.80x1.10 50.3247.76 104.04'¢!

T FRARMHLER 3 METT (10 mx10 m) 5 FEARMMIEI 3 AMETT (5 mx5 m)

Note: Three plots (10 mx10 m) were selected in arbor forest; three plots (5 mx5 m) were selected in shrub forest.

F2 MR TIEYIRIER
Table 2  Soil physical properties of the woodland

. - TR Gk ) K B
Soil la zr Jem Bulk density/(g-cm™) Saturated hydraulic Field water holding kL Clay/%  BifL Silt%  #KL Sand/%
Y yie conductivity/(cm-h™") capacity/(g-g™")
0~20 1.55+0.06 25.40+3.62 0.15+0.007 0.89+0.96 1.11+1.17 98.00+1.13
21~40 1.65+0.06 18.22+2.43 0.15+0.006 0.45+0.79 0.46+0.79 99.09+0.58
41~60 1.62+0.05 19.82+3.12 0.15+0.005 0.89+1.14 0.82+0.88 98.29+1.02
61~90 1.65+0.03 17.74+2.14 0.15+0.005 0.524+0.90 0.40+0.70 99.07+0.60
91~120 1.67+0.04 17.02+3.02 0.15+0.004 0.64+1.11 0.52+0.72 98.84+1.12

e RSB 3 Pk {E .

Note: The values of each property in the table are the average values of the three woodlands.
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AR IR AT R AR, 0~60 cm BEERS 20 cm SR
FE—IK, 60 cm LA N B HL R /KA RN 30 om KA —
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a5 R i w9 == a2/ <8¢ 0 M 1 B @ = SRR 4 VR R LS S
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wn F 3 DB 4 5 70T -20 "CUKAR AR IRAT
1.3 HmilE

AR A R 32 R L 5K, RS KFE
R (LGR MERERE: §'°0 M+ 0.3%, SH N +
1%0) X H3K. HF/KFIRR K AE R KA K (8°H A
880 BEATMN5E o SR 2 I R 45 AR [ P 7
Y133 7K (Vienna Standard Mean Ocean Water, VSMOW)
[F 7 2R 1) T 93 22 TR AR

R,
3*H/3"0 (%0) = [i (D

VSMOW

—ljxlOOO

R I RF AT i 1 B BAU R AL R AL Ryswow J91E B
FRAERT- 20t 7K ) S B S R A 2R Ak

KAEHARIBE K 8°H A1 8"°0 HIIMBCFIIME (Spmean) 1T
HAUNE:
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KA 5 (%) HTPPT; (mm) 3 5 R BF IR B /K S 1 [
o7 2R 2 PR P T

SRR E] 33K 87H A1 6'50 HIIMACELIME (S mean)
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KH SPSS 18.0 SGuit# it ¥dE st 500, K
F Origin 2021 | B3 FiE AT 22 B
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2.1 HEMEAERRE#RHEPEK . T1EKFOHT KA &°H FA
5”0 GitHHiAk

R 3 AVOHN. R FRAFIKAR R BRI 6—11 H BEK.
FHORAI K 8°H A 810 MGt L. R 3 R
KB 82 H A1 8"50 BT BB K /IMK N 7k > 398K > Hiy
TK, HAREK §PH A 80 AU A B T R K
(P<0.05) , TMi13K &H 1 "0 JnACF M 51T K
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WHEEE: B RDHMA RN T KA BEIR N LK AN FIE LM R 3R 111

HHIE, X R L3R 3 R /K A e /R LR T kot £
BOKIMBAR GEH . 53K RKAE, oK
X E R EADFELER, X2 TR SIA T 2 /T
2o Z AT R A R AL 2 AR TSR . 3 Rl
o390k 8°H A1 80 fEEDE, HARRE (< 25%)

TR (£3) o KR HTHAGEN LS 5 50k
BRI ERE T RARENRS, SARARNL
K T R4 R 26, HU R /K 8°H A 50 255 &
BEECT AR LI (23) , RUIFFFRKHF AL
IR B AL R R

R3 MRS EFE KGR 8°H #0 3'°0

Table 3 &°H %A §'%0 values of different water sources in various woodland during the monitored periods in the study area %0
s 3'H "0
K> AR R TG R AR E 7 T REE | AR RS
KB egetion g gk WEPHIE b BREM o g WETEE WREE BRAM
ater source t . Weighted Standard ~ Coefficient . Weighted Standard  Coefficient
ype Min Max L L Min Max . .
average deviation variation average deviation variation
[#%7K Precipitation — -144.81 -6.60 -55.74 32.05 0.58 -18.86 -2.07 -8.10 4.05 0.49
- Vo -96.94 -42.65 -72.22 13.61 0.19 -12.85 -0.79 -9.25 2.32 0.25
Sji:l fizjt(er [N N -83.62 -48.57 -64.09 9.29 0.14 -10.83 -5.48 -8.29 1.34 0.17
KA e Bk -93.17 -36.57 -65.28 13.59 0.20 -12.29 -4.38 -8.50 1.94 0.23
f— YoM -86.42 -71.82 -78.46 5.48 0.07 -10.86 -9.74 -10.38 0.47 0.04
/) S \ - - - - - -
Groundwater A 65.63 61.80 64.27 1.50 0.02 8.87 7.83 10.03 0.43 0.04
KWimpk  -70.45 -62.01 -66.53 3.85 0.06 -9.60 -1.74 -10.99 1.11 0.10

TEA BRI K A i T SR A 3R 2 RSO AR AT 20 TR AR
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T T X KK R 87H = 7.798"0 +8.87 (&3)
HARLRAM Y ShARENE N T AERRAUKE (°H = 880 +
10) M7, WEFE X SRR SRR I E A A B 4,
FNZH X AR T4, 28 RAE R B T Bk
BIACFI, 3 bk /O, R Ra AR AR 13K 8°H
A 8"%0 ME R A ARAERKSAKRLE AN, HpbeNT
5.69~7.13 Z[a], #EEAT-19.95~-5.11 Z[8], H¥J/NTF
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LRIRFE R 5K, HREESTIHEM A,
XA e SN AR A ol 2 A B N =) BB A B A 2 S e,
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ok y=6.91x-5.99 R>=0.95
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y=7.13x-5.11 R*=0.90
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Fig.3 Regression relationship between 8°H and 3'%0 of various
water sources in the Gechougou watershed
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Fig.4 Vertical distribution of 8'*0 of soil water in various
woodlands during the monitored periods
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Characteristics and their influencing factors of water recharge under
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of Sciences, Yangling 712100, China; 5. Shenmu Ecological Association, Shenmu 719399, China)

Abstract: Water and soil conservation have been highly critical to the vegetation restoration and ecological reconstruction in
the arid and semi-arid regions, particularly in southeastern China. Thus, it is necessary to characterize the soil water recharge
and movement under different Groundwater Levels (GWL) for water use efficiency and sustainable agriculture. In this study,
the hydrogen and oxygen isotopic compositions (8°H and 5'*0) of rain water, soil water and groundwater were measured in
three different woodlands (i.e., Salix psammophila woodland with GWL range of 253-260 cm, Pinus sylvestris L. var.
mongholica Litv. woodland with GWL range of 87-93 cm and Amygdalus pedunculata Pall. woodland with GWL range of
172-176 cm) in the Gechougou watershed in the southeastern edge of Mu Us Sandy Land. The characteristics and influencing
factors of soil water recharge were clarified in three types of woodland. Results showed that the §°H and 8"*0 of soil water
were plotted below the local meteoric water line, in Salix psammophila, Pinus sylvestris L. var. mongholica Litv., and
Amygdalus pedunculata Pall. Woodland, where the slope of soil water line in the three types of woodlands (5.69-7.13) was less
than that of the local meteoric water line (7.79), indicating that the soil water in each woodland was replenished by the local
precipitation. The 8°H and 8'80 of soil water in Salix psammophila (0-20 cm), Pinus sylvestris L. var. mongholica Litv.
(0-40 cm), and Amygdalus pedunculata Pall. Woodland (0-40 cm) exhibited the depletion of heavy isotopes and enrichment of
light isotopes in monitoring period, while significantly positive correlated (P < 0.05) with the hydrogen and oxygen isotopic
compositions of precipitation, indicating that the shallow soil water (< 40 cm) under different woodlands was more easily
replenished by the precipitation. The mean values of 8°H and 8'*0 of deep soil water in different types of woodlands (Salix
psammophila (> 180 cm), Pinus sylvestris L. var. mongholica Litv. (> 60 cm), and Amygdalus pedunculata Pall. Woodland
(> 120 cm)) were close to those of the groundwater, where the 8°H and §'*0 of soil water tended to be more stable (CV < 10%)
with the increase of depth. The depth ranges of soil water recharged by groundwater were about 73-80, 27-33, and 52-56 cm,
respectively, during the monitored period in the three types of woodlands (Salix psammophila, Pinus sylvestris L. var., and
Amygdalus pedunculata Pall. woodland), according to the correlations of 3'%0 between soil water and groundwater (i.e., in
term of how easily the 3'°0 of soil water were mixed and displaced with the fluctuating groundwater). Consequently, the
shallow soil water (<40 cm) in the three woodlands was mainly recharged by precipitation, especially in the rainy season,
whereas, the deep soil water (27-80 cm above the GWL) was dominantly recharged by groundwater. Therefore, the deep soil
water recharge by shallow groundwater can be expected to alleviate the deficit of soil water in the dry season, in turn providing
potential water sources for vegetation growth in the study area. In any way, the shallow and deep sources of soil water were
inevitable prerequisites for the construction of sand-fixing plants under the arid climate in the southeastern edge of Mu Us
Sandy Land.

Keywords: soils; water; stable isotope; groundwater; distribution characteristics; Mu Us Sandy Land
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