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Abstract: Homogenization of climate observations remains a challenge to climate change research. To ex-
amine the influence of metadata on homogenizing climate data, the authors applied many test methods in-
cluding SHNT (standard normal homogeneity test), Buishand test, Pettitt test, MASH (multiple analysis
of series for homogenization) , TPR (two-phase regression), and Von Neumann ratio test to the Sichuan
annual temperature series during 1960 —2009. The results show that there are 42 stations existing disconti-
nuity, about 40% ; in the inhomogeneous stations, 29 were caused by station migration, and 19 caused by
the replacement of equipment. The heterogeneity of the station was increasing during 1960s—1970s, 1980s
—1990s and after 2000, and most breakpoints were caused by migration. Analyzing and assessing the sen-
sitivity and applicability of the test methods show that, 48. 6% of the SNHT test results were consistent
with Buishand and Pettitt, and TPR method which does not involve adjacent stations was consistent with
other methods in a low rate. In reference to the topography of Sichuan, it is found that SNHT makes the
breakpoint being revealed with the highest rate in the basin and mountain stations, reaching 67. 6% and

57.1% ., and the missed rate and false positives were low. SNHT and Buishand methods make the break-

* PES LR 2010 SR L T (cels-2010) BT B)
2011 4F 6 H 18 HYkHa; 2012 4F 3 H 16 HUEE R
F—AEF XE, FENFE B ARIZ W, Email : 1iujia851229@163. com



1122 A

% 9 38 %

point being revealed with the highest rate in plateau stations, and the missed rate and false positives were

low with Buishand. Therefore, in view of reducing dependence on metadata, the homogenization test with

the integrated application of variety test methods should contribute to climate change research effectively.

Key words: climatic time series, homogeneity test, breakpoint, sensitivity, matching rate
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Table 1 Comparison of various test methods
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Fig. 2 The average temperature of Wenchuan Station in the homogeneity test chart by using SNHT (a),

Buishand range test (b), and Pettitt test (c¢)

(Dashed line is the 1% significance level, dotted lines for the 5% significance level)
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Fig. 3 The average temperature of
Wenchuan Station in the homogeneity
test chart by using TPR test
(Dashed line is the 1% significance level)
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Fig.4 The difference series and
the shift values identified by MASH
for the average temperature

of Wenchuan Station
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Table 3 Matching rate of temperature homogeneity test results (unit: %)
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Table 4 Homogeneity test results of temperature

sequence in Sichuan Province
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Fig. 6 Station distribution of the temperature
series in Sichuan Province which passed the

homogeneity test (dark dots) and not (circles)
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W a5 Ji B BT IR A AR JE A
{5 28 18 36

HT Tl 325 R 1Y 22 S L 4 6 0 R ARG 6 T R Y 0
FHPEARLAS [ o DA RR ARG 15 40 DB s by 42 ) 65 3l i
BHE BT A VR I A T S S (LR 6) L 7E B
FKF 0,01 I 6 Fh 07 2% 8 o 4F 40y VAR B
S 2 SNHT 5 59. 4%, Buinshand 3 &
33.3%, Pettitt 3 % 37. 1%, von Neumann & K
49.5% , TPR 324 73. 3%, MASH Jy 55. 2% . W]
UL TPR 656 25 %f AF 34— Wy a5 e 028 SNHT FI
MASH Rk Z . Horh MASH 3546 55 2 3 I 42 11 46
B R8RS 28 S 0 A I e/ N O 28 U E AR L A
BAE AT 91 5 I B A 0 22 5 4 o o — 7 5 3 )
G AT 22 50 7 51 vk I 2 i W R0 R T R
J7 50 v B IR s 20 A P A 0 AR R T A — A
PEZKF B Al e A 3y, I HL S [m) ) 2% p 2R — 28 1R 22 O
A Z A —PER RS DA R 2R iR 22 (AL SER
By — e 2 me) o DR I i B 3 ) ) W Al
U, LG T &R IR i B 3 AhE 3 AL |
Ivi] Aot S 53 %) 1R 0K 5 32. 4 %6, R ol g 0 b LA L[] B
858 0 R BT 7 74 304, e W R Uk E R 2 801
UL T AR 8 W 5t A [7) F) 1) BT 48 07y PR e 1 ) 3 26 7
A I U B A AR Y — PR O A R . HE— AP
F 6l U SRR 23 A R R R T 25 B 7 1k A 3 AL
B LA SNHT 3628 ) CRLER 7)o 46 DUt 1 50 88 4F
AT TR R R 5 b A 67,600 IR FH
17.6% 5 L1 s S8 38 15 57. 1% AR F N 28,6 %% 5 i Ji
SEEAR N 57100 R M 14.3%,

[ # %} SNHT. Buishand. Pettitt, TPR X



9 Xl

PR < Bl — MK B 7 0 L BB 5

1127

MASH AT LB I 2 % 45 & o B golis (L3R
&), /M & Bl Buishand 3% 1 8 8% F 0 K05
SNHT ¥ Jir i 5% (19 4F 493 AH [1] o A5 56 70 1 K 1l b 65 3
B SNHT i Wik 88 2 d5 i » 43 31 o 67. 6 6 RI57. 1%,
U AR J) 4 /b s 3 J b X SNHT A Buishand 2%

R E AR 57. 1% F1 50% , Buishand 3 I
AR A R . B 6 F 2 b A1 P R L
ut  SNHT 250 W7 ) il 7 91 I8 A5 5 58 PR AT 5 5
JI PG L & 5t 6 3, Buishand 325 58 F PR

R 6 TREMFE T EF W SR E ST

Table 6 The statistics of different methods to determine the breakpoint of temperature in different regions

SNHT Buishand Pettitt von Nenmann TPR MASH
N N, Ny N, Ny N, Ny N, N N, N, N,
i M G 0 X 4k 34 21 14 6 14 3 30 LIRS 57 12 38 13
4 30 2% |
7 7 N .
T T L b Xk 4 3 1 5 2 AH] A 6 1 6 3
174 e T I 3 21 11 18 11 20 6 15 K] 2 14 5 14 7
e Ny AR — G No i ROE R e r AR — B A
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