W22 % 455 R H B OB W R Vol. 22, No. §
2017 %9 H Climatic and Environmental Research Sept. 2017

AR, AR, AR, 2017, PUES L3 S 7 20 B 8O 76 P IR PG L AR i — A b —ITMEsL RIS PRI S (). UMk S 3RS AE, 21 (5): 538-550.
Zou Yongcheng, Song Yaoming, Wang Zhifu. 2017. Applicability of four soil moisture reeanalysis datasets over eastern Northwest China, North China, and
Jianghuai region [J]. Climatic and Environmental Research (in Chinese), 21 (5): 538-550, doi:10.3878/j.issn.1006-9585.2017.16168.

METIREEBFSTEEETERIERB—Ed—

S LiE N X A& A 1T 51

b > 1,23 A Wl 1,2,3 v 1,2,3
AR K R, KA O T &4
1 PR B TR KRR K ES G E S SN E, Fa 210044
2 FRE B LR AR SR AR AL [ bR S E B & 5L 50 %, F 5T 210044
3 U B LR R A G K FH TR P 5 Pk b A 6158 Dy, M AT 210044

B OE T 1992~2010 4E4 [ 778 AN Sk - I % kL. ERA-Interim, JRAS55. NCEP-DOE R2 Al
20CR BRI ERL, B2, MR RE ZEEbREZE . bRUEZE LY S, B Brunke HE4 7k
FI EOF (Empirical Orthogonal Function) 434, X VU4 458 B 1543 # 96 B L7E v B P A6 AR S — AR b — VLTI 3
AT T 00 FELEWRW R AR IR 8 24 b, JRASS BOREFDILINEE (1) 732 fh £ 7E £0.08
m’ m” 2, . BEPILAIE JRASS 118 % /N, ERA-Interim, NCEP-DOE R2. 20CR %45 LI K4 fi
1, HACEEEs THEHX PR ZE /D T U Ab R E8 Sdbdbis. EERR Rk b, &2 ERA-Interim %8} )W
PR, AERREHL TRV IL AR b, VOVERL X LG AR A, S S R B . RO
=, VU #Tok P ERA-Interim YERHFEDWLI %8 k82, JRAS5. NCEP-DOE R2 %kl k2, 20CR kR 2% .
KEEIR  LHEREE WITER FOATRRL A

XEHRE  1006-9585 (2017) 05-0538-13 hESES  P426.68 XEARIRES A
doi:10.3878/j.issn.1006-9585.2017.16168

Applicability of Four Soil Moisture Reanalysis Datasets over Eastern
Northwest China, North China, and Jianghuai Region

ZOU Yongcheng" >, SONG Yaoming">>, and WANG Zhifu"*>

1 Key Laboratory of Meteorological Disaster, Nanjing University of Information Science and Technology, Nanjing 210044

2 Joint International Research Laboratory of Climate and Environment Change, Nanjing University of Information Science and Technology, Nanjing
210044

3 Collaborative Innovation Centre on Forecast and Evaluation of Meteorological Disasters, Nanjing University of Information Science and

Technology, Nanjing 210044

Abstract Based on the observational soil moisture data collected at 778 agrometeorological stations in China from 1992
to 2010, ERA-Interim reanalysis soil moisture data, JRASS5 reanalysis soil moisture data, NCEP-DOE R2 soil moisture

data, and Twentieth Century Reanalysis (20CR) data, four statistical quantities, i.e., mean bias, correlation coefficient,
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standard deviation of differences, and ratio of standard deviations were calculated first. The applicability of these four

reanalysis soil moisture datasets over eastern Northwest China, North China, and Jianghuai region were then investigated

based on the four quantities by using the Brunke ranking method and the empirical orthogonal function analysis (EOF).

Major conclusions are as follows. In the spring and summer, the JRAS55 data is drier in eastern Northwest China with the

seasonal average deviations at most stations are between —0.08 m® m > to 0.08 m®> m . The soil moisture content in
ERA-Interim, NCEP-DOE R2, 20CR is larger than observations; the average deviations in southern North China and

Jianghuai region are less than the average deviations in northern North China and eastern Northwest China. For the

interannual variability, the ERA-Interim reanalysis data agrees best with the observational data; it also best reproduces the

variation tendency of the observed soil moisture in eastern Northwest China, North China and Jianghuai region. Overall,

the ERA-Interim reanalysis data shows the best relationship with the observed soil moisture data, followed by the JRASS,

NCEP-DOE R2 data, and the 20CR data is the worst.

Keywords Soil moisture, Observational data, Reanalysis data, Spatial and temporal distribution
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and the major study regions (1: eastern Northwest China, 2: North China, 3:

Jianghuai region)
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Table 2 Number of stations at which the correlation coefficient between observational data and reanalysis dataset passes the

significance test
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Table 3 Average ranking scores of the reanalysis soil
moisture datasets

D, HIF RHF o, HIF On /00, ZitrHE
FN O BWEAK B B #a fHiFESS FES

%7 ERA-Interim  2.35 1.84*  1.64* 2.67 2.13*
JRASS 1.72% 2.63 2.65 2.09%* 2.27
NCEP-DOE R2 2.13 2.69 2.41 2.95 2.55
20CR 3.81 2.85 3.30 2.29 3.06

H7 ERA-Interim  2.62 1.96% 1.86* 2.25 2.17*
JRASS 1.82% 2.47 2.70 2.20% 2.30
NCEP-DOE R2 2.19 2.51 1.87 3.04 2.40
20CR 3.36 3.06 3.58 2.50 3.13

= ERA-Interim  2.20 1.78%  1.67* 2.08* 1.93*
JRASS 2.12 2.68 2.65 2.17 2.41
NCEP-DOE R2 2.11 2.53 1.96 2.50 2.28
20CR 3.57 3.01 3.73 3.26 2.39

47 ERA-Interim  2.12 1.67*  1.55* 2.50 1.96*
JRASS 2.42 2.56 2.64 2.03* 2.41
NCEP-DOE R2 1.79* 2.65 2.29 2.74 2.37
20CR 3.67 3.12 3.53 2.73 3.26

*HE R
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Fig. 4 The first eigenvector (the percentage in a—e represents the variance contribution ratios of each eigenvector) and corresponding time coefficient series of

the soil moisture EOF analysis of spring reanalysis data (a) ERA-interim, (b) JRA 55, (c) NCEP-DOE R2, (d) 20CR, and (e) observational data, (f) time

coefficient (numbers represent correlation coefficients between reanalysis data and observation of soil moisture, * means significance at 0.1 level, ** at 0.05

level, and *** at 0.01 level)
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