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Abstract This study first uses the volumetric soil water content data from 732 stations in China provided by the National Meteorological
Information Center (NMIC) at the China Meteorological Administration (CMA) to evaluate the simulations of the Community Land Model
version 4.5 (CLM4.5) driven by CFSR near surface meteorological data (referred as to CLM4.5-CFSR). Then we use CLM4.5-CFSR to inves-
tigate the spatialtemporal characteristics of soil moisture memory during 1980-2009 in China. The soil moisture memory is calculated by both
Pearson correlation method and autocorrelation method. The effects of precipitation frequency, precipitation intensity and near-surface temper-
ature on soil moisture memory are then explored. The results show that CLM4.5-CFSR can reflect the soil moisture changes on the monthly
time scale in China. The spatial distributions of soil moisture memory from two methods are simliar, but their seasonal characteristics are
different. The soil moisture memory duration does not vary much with soil depth, but it ranges from 0.85-2.2 months across China with relatively
large magnitude in the northeast of the Inner Mongolia, but small in the southwest of Xinjiang Province. In spring, the wetter soil is, the longer
soil moisture memory is. When the precipitation frequency is low, it has little effect on soil moisture memory in areas where the evaporation
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rate is high. When the precipitation intensity is high, soil moisture memory will be shortened by it because it can replenish the soil water rapidly
and destroy the initially dry or wet conditions of soil. Changes in the near-surface temperature will shorten the soil moisture memory through
its effect on the soil evaporation. In the future, it is necessary to carry out climate model sensitivity experiments to take insight into the physical
mechanism associated with the conclusions obtained in current study, and then to provide a basis for further improving the seasonal and in-

traseasonal precipitation prediction.
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Fig.1 Monthly soil moisture anomalies at 0-10cm depth averaged over 732 stations in China from CLM4.5-CFSR and observations from April

to September during 1992-2009. In the figure, Std/ and Std2 represent the standard deviation of the simulated and observed time series, respec-

tively, R represents the correlation coefficient between the two time series, * indicates that R is passing 95% significant level test
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Fig.4 Scatterplots of p calculated by Pearson correlation method (p:) and autocorrelation method (p2) at different soil depths in spring
(MAM), summer (JJA), autumn (SON) and winter (DJF) in China, the black solid line is the linear fitting line

2 1 Pearson F VLR H AR 2755 A H SR B L DX VO ANZE TR = ANERBE 2 pr Rl oo B 2= RIMA SR R 5. Hor, BUE A 1WA * IR RIE
i 99% R M. I 3819 MK .

Tablel The spatial correlation coefficients between p; calculated by the Pearson correlation method and p> calculated by the autocorrelation
method in four seasons and at three depth layers in China. Among them, those with * on the right of the value indicate that they pass the 99%

significance test. There are 3819 grid points across the country.
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Fig.6 1-month-lag autocorrelation coefficient of soil moisture time series calculated by autocorrelation method in different seasons and at

different soil depths in China
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IR TS plf) K R B IR E AN (F
B, BRELIEN S, SEFEARMNE, EREMKE
RACHLIX, FRZEAe T DL R A 2R A0 R b IX 3580 B K
[Py 7 ok /N, X RE R 4393 29-0.20- -0.15+ -0.20+ -0.23,
AT i X IR R O L T oK, R N 0.34.
BHRE TN S, TEBEES oK REKRE L
HEAH R . hE R BRI HIX (R
9-0.20+ 0.20) ZZ=HEFHIX (R -0.12); IR )Z 145
FREAEICFERMX (R N-0.17. -0.17). BEFEEFEH
PEIEHLX (R N-0.21. 0.14). FKEZLRILFIEFHIX (R
017, 022). &FH AL, ., EEMERHIX (R
W 027+ 0.22+ 0.60+ -0.19), FiRZERIZFIH R 1Y
R EERL . Ak, fEE e A AL R A
ZEPE R X DA S A AR AL AN B X (17 2 L 858, 7E
KRR AR X 2 58, fERZEM. 7
JEAE R X IR 2 50 H IR 5 p A 2%
REB A @ AT
4.5 PEKRESH B X &= T30 Fd 2 RR AR

BISCO AR, FEKRIEN LK 32 ZRIE
R 0% 18 o 5 e - 3R R 1) 7 A g T s i - 3808 E i
VAR G 7/ S B e e T ) e U s R e
BEERIICIZEAAE B R R ? A AR LR E RS

(3-5 1) LR AR Nt e &, I IE H Bk EdE,
B2 Z H K T 0.5mm 1) R EE NI
B&/K HA (Zhouetal., 2008), HGiZFEH KEME
{EAE N FE KA (Precipitation Frequency, f&F#K PF),
2= N B K & 5 R K B bR 1 D9 B K sk B2

(Precipitation Intensity, &#% P, 2 7lit%& 7 PF Al
Pl 5 pl 2 A AH G R BT T EE KT N 95%H)
EVERT, 2t )\ ASUgE 5 X PF A PL S plf) K
RO, a0, B 1 R

BT 10 W LUE H, PF 5 pfE g FIAE R HL X 5y
AAFAE BRI IEA R SAAH GG R, FHR R B A A
0.32 f1-0.33, ¥yilid & E AL . BEAh, HErh AN AR
X, £ PF B/NITHOLT, pbl PF 3G ARG N, 4
PF 3 KB — @ BfEH)5, pREFALEREFE PF (3 KH
P EAbIX 52 M B, BE%E PF MK, 2 PF %
/NI, pBAAR DN, 24 PF BUREE, pR K. XA
FRAR, B TA] A I3 A S R 2K Uk R SRV FE R
TR A e 1o 30800 B R R B 2 R THI 7K A3 Ak
FAFRIFEbR, BRI E TR
AT BEAIL R 75 R [ Fe v 70 CRDZE R 1) (3, 1981).
Herh AN R X 1398 B AR LU, H 3R R,
TR R K RS, SRR AR R EREL, PF X



PHIFEMIE RE W] 3 A B 28— N Br B

7E PF B/NE, WIGRE 2] T3 R W B s ™, 5
W B K A2 e 8 0 78 3 T 2R R AR TR
PRy, AP IE R DARESE, P KB,
TR R RS B e, IR R R IS M
R, TELEFE SN pb s PF I3 K. 25—
BrEt: 4 PF M REI—EfifE, o TIERFEKe
13 3 R IK o3 FE R SR AT SR I DL XS &
kb 7S, BEMREIR T I ET 2] IR TR R EORES,
XIRLphi PF IS8 KT/N . R BN B BP9
Koster and Suarez (2001) $& 21 [ 4 /K 52 1 13898 B il

AR PIRr IR AR . SRJE XA F TS A A A X 1
BT, (AR, BRI RS
ARREFEE R, 24 PFBUN, H3rh 2 REKIIHE
AR IR PR BB 22 58 4 28 O, 7K AT IR 3 K
FEAS SR L3R L AL AR, {H 2 PF HE K
Bl—EfE)E, GO SR AmtedbX PF B
IR LR SUARALL, plifiE P RIS KIS K. 7598
JEATPGAE X PF MpffIAH 5<% R B84, R 7051005 0.07
A0.12, (HEE 1B E R .

(a) Northeast. . “I (o) Central China 0.54}(c) East China ] (d) South China
R=0.02 R*=0.60 0.56F R*=-0.33
0.60F
051 v & =
P b I ) 0.54F
J!:,"fv - .-":-.:.;,“-‘
a a 3 RRRES
o] o 0.48F i, .
< o504 8 3
- A LR
0.45F gt
0.46f @& agh
0.40F * 0.42F
. 0.46F
0.00 00050050 040 050 060 04T 040 060 020 040 060 080 040050 060 0.70 0.80 050
Precipitation Frequency Precipitation Frequency Precipitation Frequency Precipitation Frequency
r . r . 0.80— et v v v v . r
o.60} (€) Southwest () North China 0.70r(g) Q-T Plateau 1 0.70F(h) Northwest
R*=0.32 R*=0.50 R*=0.07 ocof R™=0.12
0.70f . - -
0.60) .
(=%
& o050
0.40)
0.20F
0.30f !
. . . , ety s " . . . o , . , ,
0.2 06 08 10 0.05 0.10 0.15 020 025 030 00 02 04 06 08 10 %00 020 040 060 080

! 0.7
Precipitation Frequency Precipitation Frequency

Precipitation Frequency Precipitation Frequency

10 9, EFRREETIE (0-10em) p5REKSAR (PF) MBS i
Fig.10 Same as Figure 9, but representing the scatterplots of p at the top soil layer (0-10cm) versus precipitation frequency (PF)

UbAk, PF 5 pff)ok & B 3R FE AR LA K (]
B . HRE LB S, SHEFEAFMNZE, PF 5pEE
ZRAb. B, BKERIL. TURE DL R A TIERHLIX AT
TERAFRIL R, R /3918-0.32. -0.55, -0.57. -0.26 fll
-0.44, EEBMAZTER M XA IEKKR, RI>
W9 0.23 F10.54, EA @ BEERT . Ak, fE
B Mg e X, SR DL &= f P e
WX —EAGHERERR. TRELENS, &5
A PF 5ok R 5RE L8 AHETE, B
FRIA TR X phE % PF I3 K HY B 56 18 K
INHARA S, AT JE AN P R X PF ORI
75 B o8N o

PI 5ol 1k RAFE B X200 . FEARAL
FHEALHLIX PT B 1 7 5% B 2 338 1 oy, AH
KEZFHIN-0.51 F1-0.34, @it BEMERE (K

1D, X2 WHT 4 PLARKRT, L3ETEAGRT R A K 3815
KEIIKSY, X2 H 15 LIBHTAE 1) T8 7 IR S Pk
N, T 3 R N T ek S, X AL
T ST ENN PR X gl i FR 58 AN B . 5 PF
FHEE, P15 pl08 RAAEAN I HE X AAAE 25 57 (IS D .
B2 P ARG X 2 39 DA R SE 2 b X
JELEENpS PLAAESAHRK KR, R 75108-0.17, -
0.21, -0.15. B PI B3GR, H IR M [X 4
B IR pRE K, X BN KA
FVF Z X PR E LI R R WA B A
5%, PI B ZHUNIRE L3 pr= e . AKIRE L
SR prE g Hh X B PTRI3E KT  3E 0s/s  7E4R L
T R AP AC L X B PT B KM 51K, ik
Ab, ZRAEHLIX P 5 2 FIRZE L3R pfF AEAH IR 9%
%, RAYHIN 0.14 F1-0.17. 472 P1 512 L3 pfE



farp ABR. e Rk DA A R AL X A AR B
EFKKZER, R 7515 0.49.0.67.0.55.0.11 11 0.23,

TEZRIEAAEAL IO X AFE B2 AR R, R 73 N-
0.39 £1-0.19.

(a) Northeast (b) Central China

(c) East China (d) South China

0.70} R*=-0.51 R'=0.67 . . = R*=0.66 0.54f R"=0.80
. 0.50F AURIEN ‘. 051 e S
RAE S ]
L - Pl S 0.52f
CLO'GO a a B .,.?:( Oy "\ e a
[} jo2} je)} jo2}
= © 048 { o8t . 2 .1
~ 0.50f - . - g rog
: <y
v, . .
| *. | P 0.48F
040k 0.46} 0.45] 5
Tewl
: 0.46f
0.30 30 40 50 60 0.4 R 4 042 6 I [V R 71 & I (RS R ¥
Precipitation Intensity Precipitation Intensity Precipitation Intensity Precipitation Intensity
T T r T T T T 0.70p—r T v T T T T
0.60l.(€) Southwest 0.80F(f) North China (9) Q-T Plateau 0.70F (h) Northwest
R*=0.13 R*=-0.34 R=0.00 o.60k R=-0.01
0.55F - 0.70f N . .
0.50F
« 0.50F @ 0.60 a
g N g g
- 045F ¥ - < 040
=z —~ 0.50) -
0.40F 0.30f
0.40f
0.35F 0.20f
i n i i 030- " " " i 1 ] 1 i " 1 i n i "
030 =5 =20 —%0 80 1020 50 40 50 60 70 0307535 30 40 50 O 20 2.0 50
Precipitation Intensity Precipitation Intensity Precipitation Intensity Precipitation Intensity

B 11 FE 9, ERREEDTE (0-10em) pS5FHEAGERE (PD HIHUN i
Fig.11 Same as Figure 9, but representing the scatterplots of p at the top soil layer (0-10cm) versus precipitation intensity (PI)
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