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Analysis of the soil percolation characteristics at different depths of a mobile sand

dune in the Mu Us sandy land
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Abstract: Soil percolation is an important part of the water cycle and water balance in sandy land. Accurately estimating
this component could enhance understanding of the distribution, transfer, and transportation processes for rainfall in sandy
land. In this study, the percolation at 50 ¢cm, 100 cm, and 200 cm depth in a typical mobile sandy dune on the Mu Us
sandy land was monitored in real time using a YWB-01 percolation recorder. The soil percolation characteristics in sandy
land under rainfall conditions were analyzed, and the following conclusions were drawn: (1) under rainfall conditions, the
percolation process between April and June, 2016 in the three layers was not obvious. From July, the consistency of the
percolation and rainfall processes gradually weakened as depth increased. (2) The total percolation days and the continuous
percolation days rose when depth increased, but the total percolation, daily percolation, and the daily percolation
fluctuation gradually decreased. The proportion of the number of days of percolation > 10 mm and the percolation amounts
on those days decreased. (3) The results showed the percolation response to rain weakened as depth increased, and that
monthly percolation and monthly rainfall were the most closely related according to the correlation analysis and the linear

fitting between rainfall and percolation by day, week, half-a-month, and month.

EE&WA : [F}RKHRBARETH (41771306)
s B #A.2018-02-08; ™ £& H ki B #A : 2018-00- 00
# W IRAE# Corresponding author.E-mail ; nmlkyywbh@ 163.com

http ://www.ecologica.cn



2 S % 38 &

Key Words: percolation; precipitation; depth; mobile sandy dune; Mu us sandy land

MR A BB LG , W —EE 59 + 23 25 K B AR 2B IRK R T U IX AR 7K R
IR, RZ B R — B AN, Z BN ZERURIHIE AR 2SS, 2 RV RIR 2B R RN
RIMED ) ZRTxE T B IR BT 2 48 v FE AR AR A F S D5 T, 5 ik 2 A 28 R 48 ) oA LA K 3 06 38
HAE, 1B TR KB AT b7 BB /N, K 2B I BB X — 40 S b A7 1 B A 3 ol B s A7 i
V0 1) IR VR T 2 RS MK A A R 7K A SRR, A VD MK A3 R Bk Al P ) SR X
X — G A VA I B | AR 18 0 XV b A TR 4 43 B B i i ad A e k5 AR A AR

HATE X HK MR Z B 50 07 i MU T B b, £ 20 286 vk Wy R s FEUE R
SIS AR — s T K R A L W A A T A R R A (R E B TR K B SR, B RS
Z1201110252184.7) , B3 b TVEE FRbR A H Jif3E 45 22 3R RITR 28 oK & I, JF7E v BOK 0 IR 2
BRI T S TR R BB e RO SR IR AR S SR AR A 2K B R
C T B 5 Vb SR 3 B 7P 50,100 em F1200 em 3 2R A 385 /K B PEAT 8 AU ST W) | o
S MTRETR 251 T V0 b B RAHE  BIF I 0 R GE4E /R VD b AR 25 R G MK 7 1Y sh A8 ad R R RS IR M B S
RV OK B PEAG PR A PTSE A B

1 HAREHER

WG TR 2 2T R X sh v MR TR 2 8 T i e sh AR RS 25 S, BRI A R I AR A3 41,
SRR T RIXIEZ (150 em IR AW BB I eI 5T o KT Xk e 2+ 5
X S Z VD b (AEFE T 5 250—400 mm) FYARIES (B 1) ATEUX RISRIE T 50 H iR X4 i A s
JRIEAY (39°05'N,109°36'E,, 4% 1306 m) , Fr[a] i R /K HYE 5.3—6.8 m, 4T 6.4°C , 4E[F /K i 360.8
mm , 4FZE Kt 2592 mm A XGE 3.6 m/s, 45 H A E] 2900 h, X AHXHRE 52% , J& T MR f 7R KB
PESME, WS LLRSh D B VS 6—12 m, RSV 09 HIEAE R 1.57 g/em’, H ] FEK & H
6.85% , Fix KA /K& N 14.82% , )2 (0—5 cm) FaE ABH RN 3.8 mm/min,

If’\‘\fj
Vs N
39°00'N | f — é)
/\')
38°30’
;‘, 3
38°00’ \7

108°30"

109°00" 109°30'E

E1

ARRAMAER

Fig.1 Location of study area

2 REHE

21 BRI E
A5 R R IZ KB IR SR 0.2 mm , K +29% ) SCEF WM. YREEH 200 em PHEB IR X

http ; //www.ecologica.cn



22 4 RENAE A5 BRI S T A R IR E S R 3

VSRR o 8 JerE VD B ) Fr AE e 5 W e, 23 320 em IR 458350 1, A 2] EARVUOKE 12 e {HE KR
(15 em) JFEH(35 em) FEFEB(S om, B FARIHT)  BERKI (65 em, JFIR 13 50 ) B 5 58 5 ) i/ —
M A, BT AR LI AE 3 200 om B, TR IC KB IR E] 200 ecm PLF K & 5 AR
J& KB IRACE AT B R AL T, B AT IR BB K B e (AT R 5, AR PR T AR IE
o [RH FHEBAYIZE 220 em TR 4T 170 em TR IRV, 20 5% 2 100 em VW2 BRI S 50 cm ¥

I ARLEHE I R 2012 459 H ARG 2016 4F- 4 A 1 HE| 2017 473 H 31 H LS , 7 LOKH A
GRENT 1 IEER B AW, B WIS BT AR Y IE R AR YD A TR BRI SR AS . W s A 30 min i
SE—IR,0:30—24 .00 i EHE A R B TR .
2.2 FEWENIE

K HIZEE AVALON A F] AV-3665R R [ 20 M R S8 (4333 0.2 mm K £2% ) 10 SRR R &, 10 SR A
B IR —3, R0 30 min —I1K,
2.3 Hinaba

ARSI XA BB R H EXCEL 435474110 # , 372K H IBM SPSS Statistics 19 24347 Pearson
FHICHE ST, S0 T R TR o 1 - 60K 2 B Tl i 2 (R AH DG, 2 B B A B0 (A P<0.05 B i 3 125 5%, P<0.01
Jo e B EPEZE S FIFH Origin 9.1 #44:7E4T R 921

3 #R

3.1 W AR £ HEB IR 0 sh A RHE
311 VYRR TN H ShaSRHE B

AP, 50 em Y2)Z 100 cm Y2)ZF1 200 em ¥2)Z 95 I 7K 50 B2 B R Y 73.04% . 69.529% Fil
52.16%, EMKE 50 cm VIR — KA BB IR HEAE 2016 457 H 9 H, N 30 mm, e ZiEL25 I KECH 35
K, HBIR/K RIS s R BN 4.7052,  sh K ;100 em VD 25H—RK A BB IR B BAE 7 A 10 H, 4 16 mm, f
ZHESBIRFECN 111 d, HBIRK RS RECN 3.0993 , 3 814 Fi A ;200 cm V0255 — KA 535 i H B
TET7H9H,N54 mm, REZELBIRAECN 121 d, HBTR/KERDES RECh 2.1742, 138/ K 2) .
3.1.2 Vi EHEBIREH ShASFHE T

M 3 4 aT LA BT 2016 4F 4—6 H i T 25 R AN FE VD IZ 0 3K A, LA I8 T b 9 TR g iz
B JE SR A T AL, (45 5 A 1] 1R 2 T A R AR AN BH 4

50 cm VP2 B TN BB IRRAE 8 HikRE K, 7—9 A KBS AWK 93.13% ; 2 5 —
ELF 2017 4F 3 A W R] SR B IR b7 % 2 A WY 47.53% (0B A0 5 3 MR 9 6.62%

100 cm VW2 HB TR SETE 7 HiBR 5K, W B B R— B LR 11 7, X B E 0% s ot A I
MIHAR) 95.66% ; Z J5 —ELE] 2017 4% 3 7, AR B ARB T 5 i 284 W 81 28.71% B B3B8 T i
A WS 4.03% , H A5 A 1975 T RS T A5 R AR 7E 2 8D

200 cm V2)2HB IR EIF 100 cm Y2 —FE, 767 HIRBIEK, R ABIRIEZER] 10 H X B 53R
S AN I Y 94.07% ; 2 J5— ELE 2017 4F 3 A, I8 B AR B I AR (5% )2 5 W A9 40.91% , 5
BB AN AR VS 5.79% , B4 A 1975 T i RS T A5 R BB 7E 12 s /D
3.2 PEWE SR EAFGRE EHEB K & 1 AR RHE
321 FEW KAV ZB IR AR R KA R RHE

wWE 5 Fros A W H I3 365 d, iy Wil 2[R i KBk 70 d, BIFREW R 549.8 mm, K H
RN R 66.7 mm, O<PEMISRIE <S5 mm AYREL A 2AEMY 12.6% , B >25 mm A9 REL A 24E00 1.37%

WEMF] 50 em VR B IR RECH 162 d, BB IR/KE N 401.6 mm, Fi K HBR/KEHN 37.1 mm, 0<&

http ; //www.ecologica.cn



4 A E = 38 &

20

I‘l

I T
Precipitation/mm
B D
[=} (=] (=)
T T
b
b

40

30

20

50cmib B i

Percolationat 50cm/mm

100cmit B &
Percolationat 100cm/mm

S > S s
T T T

E !

20

200cm/th B &
Percolationat 200cm/mm

O 1 1
03-01 05-01 07-01 09-01 11-01 01-01 03-01
H A Date

2 BWESARREVELEESRKENBESH
Fig.2 Daily precipitation and percolation of different depths of sand soil

K <1 mm B RE S 24 33.15% , B /K 7> 10 mm RS 4EN 2.74%

WS 100 em YP)JEB I RECH 209 d, BB In/KE 382.2 mm, e K H B In/K 54 36.4 mm, 0<B
KiE <1 mm BREGE RAFEM 39.45% , B TR/KE>10 mm RE N 2F0 2.19%

WEIE] 200 em YPIZB IR RECH 198 d, ZiBTR/KE 286.8 mm, i K HBTH/K &R A 25.2 mm, 0<B
KiE <1 mm BREE D4R 36.99% , B TR/KE>10 mm 1 RE N 241 0.82%

http ; //www.ecologica.cn



55 BO RIS T A W IR B 1B I R

=}

R HI R

22 11

g
=1
P
=
g
&
£ g £g E
S EESE
mm E m1<_J TS
= b M%l “ A
=}
£z W7
g B¢ b
0 E -
= o &
K g 3
i E £ 2
A ] SN
ARR Iy £ 1= N
2Ll B ef:z § % £ 2
: mw [N} P WM. 5 m ﬂ = - W\\\\\\\N\N\V\M\l\vm\v\lA
NZAaT : > E3 2 3 g I
L 1 1 1 1 = m m <
el (=3 Vel (=3 vy (=1 v (=} o
o o [\l N — — m
Kouonbai Wi MB m
= ©
3 e §
wiw /uoneodsed Mzt m m .m:M g
58 88 22 . oo g e ] &
I 3 El |wd
T T ._..W m M AW o= A
2 N7
- 5 Y
RAR m 3
W £ £l — 2 %
2S5k | W
i A-. &3
N = = =
. R g 13
2 S K 2 - ;
7 < = m = N 1= °
\lk ° s W}m _.m Hm m N M .nIJ P )
ARSI B oz 2 g “V“\\VV\\M\WWNN&%/%@ £ W\\V“\\““\\\\\\\\\
N e e 2 £ S 3
SN\ IS H,m M%%V//// // s &
IS W = 2 ///
Y- 8L ////
z S N
n S a
L ! ! ! ! = —
=) o =) o =) S B S
@ S @ S g > =
o™ (S} — — 2
1]
wiw /uonendodrd H i .Mb 2
= 8

Es5 EARE&EVEERARBERTRESGE
http ; //www.ecologica.cn

Fig.5 Accumulative days distribution of different precipitation intensities and percolation intensities
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Fig.6 Accumulative amounts distribution of different precipitation intensities and percolation intensities
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Table 1 The correlativity between precipitation and percolation of different depths of sand soil
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Fig.7 The correlativity between precipitation and percolation at different layers
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