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Fig. 1 Experimental site and the soil moisture observation transect in the sand dune

2.2 HIERESLE

AR HE 2007 4F 3 A2 10 I8 89 3K o WA BEAT 0 A, 10 3 LS 2R FEE R D B EE KR,
ERTFY, RS, KA ] CNCSO3DR AU rp 7 1 /K 23 AU, B0 & 31 2 . 2007 48 3 5] 12
HZ 3 ARERNE—W, 4 ~10 J 4 10 d E—k (B 10 B, 20 HFI30 HWM) o FEoK iy 525 X 2 5%
() Campbell 22 w4277 ) CR10 B4 [ ) AR ¥GIC R, 4 30 min jCR—UWHHE . S8 (3 ~10 A) W, FER H %L
a5 d, EFERE R 180. 4 mm, FPEKFER Y 25. 8 mm(2007-08-12) , A4 [ & U] Ik 2

SRR K R PR LI 5 S M AR G A 28 A, T A AR A T R A 0 A o A S B Ok R



4 6 19 AR K, A R PEE R VD B AR Y A K 3 I 2 R S AR 773

2%, 10em 13 0= -15.767r +2.051r=0.011, 10 em LI F 3 6=1.798r -0.029 158, i, 9+
ARG KR, % 5 r U EC, ent/std, SR T Excel 2003 F1 SPSS 17. 0 #F47 %4 43 #r, Origin8. 5 FI
Matlab7. 1 YE&

3 4SR5

3.1 tEAKEEHTILME

FEFRIN (34) | Horh (59) FIR(7)3 AR RLOHCHR . 206 T 2007 43 715 H =10 11 30 AR O ~
200 em +HOT B A AL R (P 2) 0 THEFHBAMT A4 TR i 2007 47 3 7
IS HBINATF IR L, 11 1 A TR o A UK SR AT TR AR A4
At B ALK A R I 6 J3 L0 RLA | 45 A RN T A3 8 11 )
TENEL . BRBTRATFI, LR RSN (11 JToh ) ~ 8 3 1 L) M A e 7 5 1 2.

R SLAURBO RSO R e
AR 3 A LR, A BT A R KRN [ "
G, WHCENUPRAA T SR MRS, BEESORETE, B O
PR, B 6 L6, EAUKSIILE. HKE
K AR LB B, FAT B ] 5 1 T

(]

1
—_
(=)

3}
(=}

(o8
(=)

B, B T WG 2 MUK 4 B L Ak R % “ﬁ
BERGUESI, bR RAE B IR T A3, 9 LR IR & ”g
W, T AR IR B RE K, PR AL T = o=
FHOKS AT, BEG A0 H -5 A30H) ZF 70
(6 H1 H~8H30H), kFEOH1H~10H30H) 4 . 80
2 m b RS L IR BAARE Y9 6. 451 % 4.934% R 3 0501 0601 0701 0801 09-01 1001 1101
4.933 %, HAEFEF >HEF >KFRRE, —BoR3E, & H i
SR T A . 73 g
RIBMTEBRE, B BRLTWE TENTANE gy pramin0-2n Lresis
Rl AR R T LAY 8K 43, A AT 88 5 K R Y HE 7 et
. KA A R

AR Fig. 2 Curve of average volumetric soil moisture content in

W FE AL 2 m 5P S AR K i B ] B A — 0—2 m soil layers in different position of the sand dune

BB, EAREE AR, AER 1T UER, &

HEK 73 AL R B A BRI > BT > B b > Bl > 228 () (87 s i A8 f LA, ST 25 10 19 22 53 2 5 1l A )
F O K A8 R 2 S 0 T ER RN o R TEEE AR T B AR T LA A AR AR X R HOK A R R, BRAR
X S K B ROR BN, AR MR B TR VA A T B K AR A48 300, 138K B % Bk A 1k 11
M R L F TR, AR MR 5 ZE 6] i RAF 9 A 4 B BELLE T REOK A, (OGS A K S A S i oz e b,
K 53 B 72 R R /N o

x1 DEFRBEBESELEMEKE mm
Table 1 Layering water storage in different position of the sand dune during different periods
RIRIRER 24 R 34 W 44 e S# Wb 6# TR T# PO 84

i} [
i F] O~Im 1 ~2m O~Im 1~2m O~Im 1~2m O~Im 1~2m O~1Im 1~2m O~Im I ~2m O~1m 1~2m

3H20H ~5H30H 79.94 79.17 53.04 59.66 57.46 54.30 88.56 44.83 90.46 55.31 100.2 46.12 54.84 69. 36
61 H~8H30H 57.24 78.75 39.33 59.28 39.01 53.25 42.08 45.94 49.67 53.63 47.60 46.02 46.61 69. 66
8 H31 H~10 H30 H 54.81 77.99 39.91 60.07 37.14 53.38 39.67 45.66 50.09 52.61 52.56 46.17 45.37 69. 38
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Fig. 3 Vertical variation of volumetric soil moisture content during different periods( top of sand dune 7#)
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Temporal and spatial variation of soil moisture in dendritic sand
dune over Gurbantunggut Desert in central Eurasia*

ZHOU Hongfei'*, XIAO Zuyan'®, YAO Haijiao'”, LI Li"’, LI Yuanli’

(1. State Key Laboratory of Desert and Oasts Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences,
Urumqi 830011, China; 2. National Fukang Desert Ecosystem Field Sciences Observation and Research Station
Fukang 831505, China; 3. University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract. Understanding of the temporal and spatial variation of soil moisture in sand dunes is a fundamental part of
exploring the ecological and hydrological pattern of desert ecosystem. The temporal and spatial variation of soil mois-
ture is analyzed using neutron probe soil water data collected from the Gurbantunggut Desert in central Eurasia. Re-
sults show that the spatial variation of soil moisture in different locations over sand dunes exhibits high level of consis-
tency over time. Vertically, the variation behaves differently with soil layers. In the top layer of the soil (0—1 m),
the volumetric soil moisture content has the highest value at the top, following by the hill, and the driest value is
found at the foot. The opposite is true for the sub-layer of the soil (1—2 m), where the highest value occurs at the
foot, following by the hill, and the smallest value is found at the top. The variation of soil moisture exhibits significant
seasonality and has a strong vertical structure. The soil moisture is the richest in spring, but changes most rapidly dur-
ing the season. The values of the coefficient of variation (C,) in soil moisture for the layers of 0—40 cm, 40—140
cm and 140—200 cm are 13.56% , 5.35% and 0. 8% , respectively, which correspond well to the source of soil wa-
ter, the evaporation loss and the distribution of shrub roots in different soil layers. The vertical variation of soil mois-
ture is greater than that in the horizontal ones. The vegetation covers and topography have strong influences on the
spatial distribution of soil moisture. There exists a water-rich region in the Haloxylon ammodendron root-zone and the

foot of sand dunes.
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