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results indicate that both the annual and seasonal mean PE values from all stations show a significant downward trend,
with an abrupt change occurring in 1978. The stations with a significant downward PE trend are mainly located in the
North China Plain, Xinjiang, Guangdong, Guangxi, and Hainan provinces, whereas PE shows a significantly increasing
trend in Fujian, Zhejiang, and Guizhou provinces. We performed empirical orthogonal function (EOF) analyses of the
annual PE anomalies. For the first mode (EOF1), the time coefficient changes from positive to negative in 1981, and the
variation of the EOF1 spatial pattern is similar as that of PE magnitude. The EOF2 mode presents opposite patterns in
South and North China and after 2002, the PE decreased in North China, but increased in South China. Additionally, we
calculated the partial correlation coefficients between PE and five climate elements, including precipitation, temperature,
surface wind speed, relative humidity, and sunshine duration. The results show that except for precipitation, the other four
variables are very well correlated with PE. The correlation between wind speed and PE is significantly positive, and the
regions with the highest correlation are consistent with those with the largest EOF1 variability. The correlation between
humidity and PE is significantly negative. The correlation between temperature and PE are positive overall, with the
largest values appearing in areas where PE increases. The correlation coefficients between the sunshine duration and PE
are greater than 0.6 in three seasons but not in spring. Moreover, we found that the linear trends of both wind speed and
sunshine duration greatly impact their relationships with PE. Thus, we conclude that a decreasing trend in PE is largely
because of decreasing wind speed and sunshine duration. Furthermore, when drought occurs, PE increases significantly,
and the changes in precipitation, temperature, relative humidity, and sunshine duration also significantly contribute to the

increases in PE. As such, PE could be a good indicator of drought.
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Fig. 1 Locations of the 1302 meteorological stations in China

FTUB, HI5Z mi Y BLAE BLAS X TR) P A R 728 B R AR
TR,
222 Z¥iE R BN,

LU IEA L (EOF) il —Fhgt xR %
R TR T, XRS5 %07
i B2 i Lorenz (1956) 5 N KA BF 24 445,
MERE S Zis RS QLT SR, 2012; 1R 4EH 55,
2012). EOF J7 vk M4k sifE T HomT DLFE A PR [X 45
PR FIN Z3 A0 SR B R AT o0 i, 5 3IME
TE A FRARFAIE [ B B R R AR AIEARL, T4 31 AS B
V) A5 Ak, B 25 TR AR 1L 1) B8 R0 T o7 G ) 1) 22 % (PO
Horb s (B RS AE )BT DA S S, 5 2 I I 0 A
i AL T PC I E 7 A I AR A [r) 58 o I [ P AR 2 AR
b (BRI, 2007). ASCHIEH PE HIFEF37{% EOF
Irff, LABEIT PE AR X227
223 ARARK ST

AR KR TFRRGE, P ARRHE
JE L PR AR DA H IR B B R X PE RS,
SATIR J LA BE AR I 2 (M AFAE AR FLOGHG,  an SR
JH 7 B 10 B2 JR A% (Pearson)  FH 9% 2 $ k47 40 #r
HARTRSZETEZBRRMEMW. AT HRE
XAhEZm, R WA O AT REA TR T AE DS AT
R AT, FLREEAE T BRI & AE & (1) f20n
T, AR EZ G R HT AR
A IR PE AR 5 MERZ EM KR, TEIF
HPE HH PR TR REN, FEHERHE
fl PN AR B (s, BRLMSR F DO B R AR S 0 AT . 7R
BEATFHOR A MR, e I Bl B 46 v H -3 88
HLBREX R B 53 FAE M, DIHBRZE

TGP R AIRENT . JEAh, IEX BT 1 %2k
PRI ALEE, IRJEXS i 1 R BRE R H AT 1
Atk RS, DUAE SR 15 PE IR AR
T A S AR R L

3 HRaWH

3.1 EAMERLZEZTESMIFE

1961~2013 4 4> [E fir 5 3 551 35 1 4 PE &
91578 mm. 7EKE] 2a 1, A 1183 Nl pi 2443
ff) PE 7£ 1000~2000 mm, W, =F. HiiE%s
3 8 PE KA X, P17 7E 82 uli i PE ££ 2000~
3000 mm, T = R _E A A A PE 7E 2000 mm
DL b KILHIRE T PE FIE R N, KB 53 3l 1
PE 7F 1000~ 1500 mm. 43 7%F 1961~2013 4F 4 4~
FWHPEAERN, eEEmNE, . ZF
PE LRk AFH K. K. 4F, £EKHS
uhip (B 1262 ANk, 42F 1297 Nu) () PE 7£
500 mm PAR: EFZE, mi DL R = A
) PE #R7E 500 mm LA b5 TWi7EE Zpk T PG R X
PE #/)y, HARXEE PE ¥°KF 500 mm, 7E #1581
W28 DBk A PE 7E 1000 mm BA L. ST
5, MRS, hERH PE AL,
3.2 ERAMARLZETWHEB ST

N T AT PE A A B A (] o0 A, 6] 8 5
P R B AP PE AR ALBEAT T 04T .
EAERNZ, IEWERNIE TR BTt ), &
PR BRPE. MR, SIS 4 ANE MR EE 20 4
60~ 70 FFAA ELAHT [A] I ERIN,  FTBE 250 X L Hh



534 U AERE: 1961~2013 4 [ 7 5 ML 2% A B 2 3 A R AL X LS DR 3

No. 5 XIE Ruiheng et al. Temporal and Spatial Distribution Characteristics and Influencing Factors of ... 487
T T T T T
105°E 120°E 135°E
50°N - 50°N 4
35°N 5 35°N -
20°N - 20°N
T T T T T

75°E 90°E 105°E 120°E 135°E
50°N - 50°N -
35°N o 35°N
20°N - 20°N -
T T T T T L

75°E 90°E 105°E 120°E 135°E 75°E 90°E 105°E 120°E 135°E

500 1000 1500 2000 2500 3000 mm
K2 1961~2013 4F 1 B 43 K Z15 3 PE (IS A0 A6 : (a) P35 (b)) FZF; (o) B (D) KF; (o) &F:, HEK. B,

e . FE A EEITE 1961~ 1979 4F i) K i a) 4 Bl
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(a) Linear trend of annual pan evaporation in China during 19612013 (blue dashed curve is the 11-year moving average, for which the

formula is the regression equation). (b) Mann—Kendall statistical curve of annual pan evaporation in China during 1961-2013 (red dotted indicates a

significance level of @=0.05). (c) Series of seasonal pan evaporation in China during 1961-2013 (green: spring, red: summer, yellow: autumn, blue:

winter; the dashed lines are linear regression lines; the regression equations are also indicated)
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Table 1

various climate factors in China during 1961-2013 (seasonal

Partial correlation coefficients between PE and

cycle of all variables have been removed)
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