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Abstract: Based on the precipitation data during 1951—2009 for all the 2415 stations in China, an SNHT
(Standard Normal Homogeneity Test) method is used to test the homogeneity of annual data series. The
result shows that about 114 stations contain data discontinuities, which covers about 4. 72 percent of the
total. In the following step, the inhomogeneous series at the 70 stations where the candidate series have
good correlation with the reference stations with correlation coefficients above 0. 7, have been adjusted in
annual, monthly and daily time scales. Further comparison and analysis show that, the adjustment effects
on winter precipitation series are much more than those on summer precipitation series. Finally the raw
and adjusted data over plain, mountainous and station-denser or sparser areas have been analyzed, and the
result shows that the adjustment is reasonable. The variation coefficients, precipitation anomalies and line-

ar trends have not changed greatly for the most of the adjusted series, with an exception in mountainous
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areas, the changes are slightly larger.

Key words: precipitation, homogenization, test, adjustment, analysis
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Fig. 1 The distribution of the high-density stations in China
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Table 1 Test results between candidate and reference stations with different correlation coefficients

T A6 W7 s AR AR XoF Lo A5G R B T, Xof L 3 A0 O 2R L T,
et 1991 0.71 Pl E 9.782 0.69 LL'F 12.083
K v 1974 0.82 L) I 8.274 0.69 IR 8. 542
BB 1997 0.74 YL I 13.012 0.69 LI'F 13. 850
LR 2002 0.89 DAk 8.291 0.78 LA'F 8.152

H2 1980 0.66 L F 12.651 0.60 LL'F 13. 387
i 1979 0.80 A I 13.750 0.75 IR 14. 266

FE A 1966 0.80 A I+ 12. 260 0.50 LT 13.509
LA 1986 0.65 Ak 11. 031 0.65 AR 8.904
U5 11 1975 0.81 Lk 8.878 0.75 LI'F 10.512
Jiti fa) 1974 0.70 DA I 15.339 0.60 KL 10. 061

FR=gl] 1988 0.65 A I 22.190 0.60 LA'F 17. 657
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WL 2003 0.70 Pk 9.481 0.70 PI'F 10. 824
iR ] 2004 0.70 L |k 12. 863 0.70 I'F 12. 655
g 1968 0. 80 LI I 11. 104 0.75 LI'F 12.226
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KB 1981 0.70 L | 9.593 0.50 I'F 9.778
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Fig. 2 The distribution map of detecting and

adjusting results of precipitation series over China
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Table 2 The statistics of the annual/monthly differences between raw and adjusted precipitation series

i 1A 2 A 3 A 4 A 5H

6 H 7H 8 H 9 H 10 A 11 H 12 A

4y 0.018  0.252 0.222  0.193  0.144  0.133
WX 0.022  0.481  0.399  0.343  0.222  0.200
WAEX 0.017  0.178  0.166  0.144  0.118  0.112
1 X 0.019  0.605  0.359  0.193  0.194  0.133
IR 0.018  0.199  0.202  0.193  0.136  0.133

0.125 0.191 0.156 0.171 0. 154 0.284 0.315
0.174 0.173 0. 185 0.137 0.195 0.663 0.522
0.110 0.196 0. 146 0.182 0. 140 0.163 0.248
0. 140 0.143 0.151 0.170 0.141 0. 459 0.569
0.123 0.198 0.157 0.171 0.156 0. 258 0.277
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Fig. 3 Comparisons between raw and adjusted precipitation anomalies
in January (left panel) and July (right panel) during 1968—2008

1998

2008

LT IESET A Bk el /mm

i X7 7 Bk B P/ mm

WX TTIER,7 A Bk P/ mm

60
S0 =
O — TP

1968 1978 1988 1998 2008
501
401 0 R E R

ITIEHEF

1968 1978 1988 1998 2008
70+
ol TR

— ITIEEH T

—70 1 1 1 1

1968 1978 1988 1998 2008

19682008 4F4x [# Fi K J5U i 5 1T 1E R 8] 5 5 B F- LU 4%

®3 2ERBRKEITENEEEREEER

Table 3 Differences of the variation coefficients between

raw and homogenized precipitation series

AR RN 2 A2 RPN 2 (E
11X 0.0027 1.44%
i i 0.0021 0.88%
2B 0.0016 0.76%

4 BEAK A —ARTT () FIJS (b) PR 22 2 8O0 L 43 47

Fig.4 The variation coefficients of raw (a) and homogenized (b) precipitation series
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homogenized (b) precipitation series (unit;:mm * a~ ')

N1 AT IE R S K R S 22 5L 23 )k
B4 ITIER 70 Dol K BER AT BRRL B (L3R 4D,
H1 45 3l R T AR AFARAN R D 1 7 6 B AR SO 4%
1968 4FLIK 40 ZAEREK P S MO e . 3% 4 AR =
RIIE T IR A5 R  th ] WL 4R a5 A B

AR B3 3B SR i 2 (20, 05) 2 0. 215) . #5UA
JF b6 7 S 5 3T Iy 8 el i 258 5 R R
JF 5] A A AH 4 o A4 SRy 1T T I A %) K ot 348 0 (L
(W34 RFITIES RS R s —5D . F £
BOH 0T 1E A R R X 38 ek (E #R AE 1026 LA L B

KR AT IE BT ) 0 2 IR AH . B JE 8 2 3T IE AT Bee 7K DT IE RS A 22 BE R R O HLBA 2 e 2
JEVIIE 5 Ha BAT R 3 1 s MBS B (EH L BR 1 PR EE.
HA6 HBRIN  Heomw Ay J A7 3 38 55 i B {H 1
x4 BH-UHEHEFINEZXILIH
Table 4 Comparisons of the climate trends of raw and homogenized precipitation series
1 X T i oyl
bR ¥ WIEF Y IR ¥ WIEF Y SR WIEF Y
5 Z At 5 Z Al A/ 5 Z At 5 Z Al A/ 5 Z A 5 Z Al W AE/ %
oo 0.213 0. 066 0.147 0.149 0.146 0.003 0.079 0. 090 0.010
1H 0.277 0.310 0.033 0. 364 0. 305 0.059 0.233 0.231 0.003
2 H 0.028 0. 083 0.055 0.036 0.034 0.003 0. 164 0.169 0.005
3H 0.062 0.103 0.041 0. 208 0.174 0.033 0.159 0.162 0.003
4 A 0.015 0.105 0. 090 0. 044 0. 056 0.013 0.092 0.092 0. 000
5H 0.113 0. 210 0.097 0.233 0.226 0.008 0.017 0.020 0.002
6 H 0.082 0. 154 0.072 0.151 0.136 0.015 0.251 0. 244 0.008
7H 0.118 0.036 0.082 0.033 0.018 0.015 0.192 0.187 0. 005
8 H 0.023 0.031 0.008 0.120 0. 087 0.033 0.126 0.152 0.028
9H 0.061 0. 083 0.022 0.023 0.015 0.008 0.123 0.127 0.004
10 A 0. 054 0.126 0.072 0. 046 0.013 0.033 0.133 0. 144 0.010
11 H 0.021 0.008 0.013 0. 050 0.061 0.011 0.162 0.151 0.010
12 A 0.010 0.107 0.098 0.297 0. 244 0.054 0.010 0.015 0.005
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Fig. 6 Comparisons of the average trends

of raw and homogenized precipitation series
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