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Regional climatic trend analysis in upper Yangtze River with
consideration of both temporal and spatial correlation
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2. College of Computer and Information, Hohai University, Nanjing 210098 , China)

Abstract: A regional average Spearman Rho method that takes into account both temporal and spatial correlation
was developed. The method was used to assess regional variation trends of annual precipitation, annual mean air
temperature ,and annual potential evapotranspiration in each subcatchment in the upper Yangize River based on the
CRU dataset. The results show that the positive spatial cross-correlations between sites are prevalent for each cli-
matic element. The annual mean air temperature and potential evapotranspiration also exhibit positive temporal au-
tocorrelations. Both correlations can lead to overestimation of the significance of regional trends. If the correlations
are ignored , it is concluded that a significant climatic variation occurs in each subcatchment in the upper Yangtze
River. The new method effectively reduces the effect of temporal and spatial correlation,and concludes that the cli-
matic trends have not been statistically significant over the last century,and that the annual precipitation only signif-
icantly increased in the Jinsha River area,whereas it slightly decreased in the Chuanjiang area. Meanwhile,the an-
nual mean air temperature and potential evapotranspiration increased significantly after 1960. The results of the
study indicate that consideration of temporal and spatial correlation plays an important role in decreasing trend mis-

judgment.
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Fig. 2 Distribution of biases between CRU data and annual means of observations in

period from 1960 to 2011 between sites for three climatic variables
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Fig.3 Empirical cumulative frequency distributions of autocorrelation coefficients and

cross-correlation coefficients between sites for three climatic variables
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Table 3 Comparison of regional trend detection statistics before and after consideration of effect of

temporal and spatial correlation (1901 to 2011)

AR K AR EAEAE IR
WLSY X KEER  FIEAR BENE  REErs BESR BIENE  RZENZ BIEER ZENE
Mz MXZ, MEZe Mz MIXZ. MK Zg WXz X Ze MR Zg
ST 17. 62 2.29" 2.27* 32.85* 2.89" 1.17 25.20° 2.35" 1.15
IR -5.35" -0.96 -0.90 8.72" 1.24 0.45 15.42* 2.29* 0.95
FBRILIX -6.82" -1.17 -1.16 17.31* 2.09 0.79 11.29* 1.53 0.77
BITIX -4.33" -0.93 -0.93 4.10* 0.83 0.39 14.10* 2.84" 1.68
iR X -2.61* -0.51 -0.51 6.03" 0.97 0.40 8.63" 1.45 0.79
otk 5.01* 0.55 0.54 36.43" 2.32% 0.92 35.02* 2.49* 1.22

T+ FORXMGE T T B AR 95% KA,



5514 HEREL I S AR oy EE SR 7S N NS P =R L 7

I 235 AR S X DX S5l A ARG 30 5 T 3 TT UWRSRAT SFEA S i n” (LR(2) ) AR AA i m™ (W
(6) ) FEANTFIRT B EEAR L . W 4 FR AR ROK B P51 Y A OGRS , L n* 5RIGFEARZ i n 2200
K AR SR 2R /UR P50 A A 8, 723 31 a 5 51 a JF91, n* 2N RIRREAR S 211
70% ,FEHE 111 a JPA, o5 e RRE 22 20% , AT 0L A AE DGR SZ I 158 55 5 A BT KA G, AHELZ R, BLAH
RN B RR A AERFK i m™ HUE 4 55 4R PR S IEZERUL 0 m™ BUERI R 2, RS R«
Y DX Sl A A 46 T TR I () DR ARG . — 0 TR, A SR AN 255 Pl 50 PP 91 ) ) 23 TRDAH DG e, T 8 b a3 pr i ;S8 L X4
T DX S50 A 56 11 3l A B DT RRAS K5 5 — T, B 1 AH DG B R A 28 B 38 =i B R DG A5 LA B
B, ARSI AEAE BT REA T, BRI, 4B sl s 55 H 53 8 22 g, I AR 998 B A DGR 10 08 A
S T P A B R L M S FE ISR A BB A HE DXl B G 2 1 L R R R

4 FRASHHEENRATESERHSATENEL

Table 4 Effective sample sizes and effective number of sites for different study periods

JE 111 a(1901—2011 4F) 351 a(1961—2011 4E) T 31 a(1981—2011 4F)
RARER
n* /A n'/% m* /A n* /A n'/ % m* /A~ n* /A n'/ % m* />
AERE K 107 97 4 51 100 5 31 100 5
AR IR 17 16 2 35 69 2 22 70 2
IR R 26 24 2 36 71 2 22 73 2

T 0! FRA AR G IRUGHEARRIE L, 0’ = 2" /0 x 100%

AR oA i B A8 DX S S I A R AN 5 BT 7R o AERER > T, & R E R 51 a 15 31 a BBHVE
T7 R 5T 111 a B 75 1) AR — S0, IR AR B B PR A R . st TN 5, AF P 2 R A A 2%
AURERFEE LTT AEIT 51 a 5 31 a AR T BAS RN 95% 09 L THE AL 4 ; 4F B K B AE G VD VL IX B9 3
FAFA PG , A A T F A 98 R A 856 |2 A A b S S50 e i ol ) A7 ek 7K 1 22 5 20 DA Dk
o BRI T A AR VL e 2R B R AR a3 A 35 (HT = ARk B K A i /b -
W 3t M A 2 IR A B8 B 0, U SR AR AR T i A T RE RIS Bl — R 1 b0t B B ol
AT T

R5 TRSTHEHRBEZRESRITE

Table 5 Regional trend detection statistics for different study periods
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