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Abstract: In order to analyze potential evapotranspiration in the past 55 years for trend of its variation and validate wheth-
er and how " evaporation paradox" existed in Jiangxi Province, monthly meteorological data of the years of 1957-2011 were
gathered from 15 national-level meteorological observatories in Jiangxi Province. On such a basis, potential evapotranspira-
tion (E,,) was calculated with the Penman-Monteith formula for analysis of spatio-temporal variation rule of E,, with the
spatial interpolation and data mining technology, partial derivatives of each variable of the Penman-Monteith formula de-
rived, and causes of the E, variation and their sensitivities to each variable quantitated with the help of total differential
and partial derivative coefficient of each variable. Results show that since 1970 annual mean E,, in Jiangxi Province had
been declining significantly, while temperature there rising remarkably, thus forming obvious “ evaporation paradox”.
Mean potential evaporation of a year, the flood season and the non-flood season was 0.20, 0. 10 and 0.31 mm - d™', re-
spectively, lower in the years after 1970 than in the years before that. Especially the decrease in sunshine hour and mean
wind velocity caused the three indices to fall by 0. 19 and 0. 04, 0.25 and 0. 04, 0.25 and 0. 04 mm - d™', respectively.
Meanwhile, the partial derivative of E,, was the biggest to sunshine hour and mean wind velocity. Analysis in the study
demonstrates that the rules of variation of E;, and temperature in Jiangxi Province was mainly determined by duration of
sunshine hour and mean wind velocity.
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Fig.2 Isoline of annual mean E,, of Jiangxi Province

LA BT 15 DREF S L0
E AR ERaS (R 1), nT LRI, 14 DRG0 AR
En 2 MRS S50 93.33% ;9 MR Z
TREESEGE T a=0.05 B8 E R, 55
60% , V- H E @ EX RIS L R 4R |
w2 DL R 8 R IR 4 b X, HLT R R A I
U0 BH 58 J) 0 s X Ry A XA L X, T Bt O
I
2.2 IIHEF ERSZEZNERTL

BTV AR By AR R R LR FR AT
G 2R S M 1A 75 vk A B FL k34, 16 0 b 2 1 7K
= 0. 05 Xt =5 7 A& 1A ¢ R BT K (R
2), W2 AR A R m M RO 2
TR AR By AT G AR H H R AR B
R RS AR R K & AR SR T A Ak

B, HAFE By SARERXZEBRR AL A Ey,
FR el N A T Ry A 2 R SO KU £ 9 )
SR,

F1 IAAESKUEBERLETHED

Table 1 Trends of the variation of E,, at the
meteorological stations of Jiangxi Province
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Fil y=-0.002 0x+6.972 9 55 NS
JriLl y==0.001 0x+4. 608 9 55 NS
SEEL y=-0.004 0x+10. 953 55 —
PR y=-0.007 5x+17.971 55 -
ME y=-0.003 6x+10. 164 55 NS
I y==0.006 1x+15.228 55 -—
o EiR y=-0.000 3x+3.710 9 55 NS
B y==0.005 1x+12. 955 55 -
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Table 2 Variation trends of annual E,, and related mete-

orological factors in Jiangxi Province
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Fig. 3 Pettitt test of annual mean E, in Jiangxi Province
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Fig. 4 Time-frequency distribution of the wavelet coefficients of annual mean E,, in Jiangxi Province
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Table 3 Contribution of various meteorological elements

WiH TR, FHEESE, FHARE, P/ ERieline ¥ R/ Eqy/
C C % (m-s™) h C (mm - d7")
AT 15.33 23.70 79. 34 2.46 5.03 19.51 3.08
RS 5 15. 66 23.72 78. 80 2.06 4.53 19. 69 2.87
X 14.19 22.44 78.03 2.17 4.79 18.31 2.97
A(JF-TI) 0.33 0.02 -0. 54 -0.40 -0.49 0.18 -0.20
of/ oV 0.016 3 0.025 6 -0.030 6 0.101 4 0.384 2 0.030 6
Bk 0.005 4 0.000 5 0.016 4 -0. 040 4 -0.189 2 0.005 4 -0.20
iy & -2.68% -0.26% -8.15% 20.01% 93.76% -2.67% 100%
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Table 4 Contributions of various meteorological elements in flood seasons

WiH FHRESIR, FHEESE, PHMsRE, P H ARAHE R, Fro/
C C %o (m-s™") h C (mm - d7")

FRASHITH 18. 06 26. 00 81. 68 2.38 4.64 22.03 3.009
AR5 18. 44 26.36 80. 44 2.06 4.33 22.40 2.913
F-HME 18.25 26.18 81.06 2.22 4.48 22.21 2.96
A(JE-HT) 0.38 0.37 -1.23 -0.32 -0.31 0.37 -0.10
af/ o) 0.0156 0.023 8 -0.034 5 0.107 5 0.4126 0.024 1
DTk 0.005 9 0.008 7 0.042 5 -0.034 1 -0.129 8 0. 009 -0.10
it & -6.05% -8.91% -43.48% 34.89% 132.73% -9.18% 100%
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Table 5 Contributions of various meteorological elements in non-flood seasons

e FIRACR, PR E, PR, K H i AT Fro/
C C % (m-s™") h C (mm - d71)

ST 12. 60 21. 40 77. 00 2.54 5.41 17. 00 3.11
AR 5 12. 88 21.08 77.16 2.06 4.74 16.98 2.80
XA 12.74 21.24 77.08 2.30 5.08 16. 99 2.96
A(JE-HT) 0.28 -0.32 0.16 -0.48 -0.67 -0.02 -0.31
of/ o) 0.017 1 0.027 5 -0.0310 0.090 2 0.379 2 0.033 7
TRk 0.004 9 -0.008 9 -0.004 9 -0.043 2 -0.254 2 -0.000 7 -0.31
ik -1.59% 2.91% 1.59% 14. 08% 82.79% 0.22% 100%

A(JF-HT) R TR BER R RGN Z AT off ox WARETEZ R AR T AES AR E R F I HA M SRR ZFE M, 1) Tit4d,

B3RS BT VPG A A TR A TS 2 A7
TEZRRAFR” , B 2 ke R A AR R B
Wi, axdFpay TRABRIAETRID 3 AN G 2 dr 25
SR, R | H IR AR 5 9 A 2R A i e Al
RIEAASCIR AR X 28 Mo B R Al /| VoRE 2 (ol v 1 2
R/, A AR G R H I RSO 7 7R 28

A TR 43 51— 0. 040 4 F1-0. 189 23 U XUk
FTH B2 DTMk 12430 - 0. 034 1 F1-0. 129 8;
AT XU RN H AR A 450 BTk 43500 S - 0. 042 3
F1-0.254 2, AT UL, H R EHECRTXGHE A 75 7 2% k=
B EFNR, Kb H BB R EER N,



44

B IR . VIVYAE TR A R A L B 2 R AR U -557-

3 Fit5itit

1957—2011 4F YLV 4 il b A B # 3%, 4F
SRS AR H IR R B T R AR
K AR ETC I B AR TP AR
SR A 1970 R 83 BTF, By B E W A7 < 7R
RAFR” o AE AR 2T AR, < 28 %
RIS MG A, EAEAE U R B I B, H 8
AP RT3 U 19 A8 Ak 2 R BUL I “ 28 R
R EE R,

TEEBRA AT 52T, AR RV PG4 T 200
K W AE A Xk Aol A 7= i i T B, AR
KT EMEY T K B A BB A AT
WEIEZR R R RE I 1oy 44, BARZE A RN N5
Wi VR 2% & T R 1) 2 LR 20 H R BOR - 1
WG AR A, (R Bl 5 N 23 3l 52 I 1) AS W 1 5, X6
WEZE R g i i AL AT 2 R Z R AR
PRI, TR AT 50 785 7 78 & o 1) P 76 52 W LB 2 i
TR DI i A AR AR B 75 5K, S Ak A AR L
B AMFFE 718

SE 3k

(1] IPCC.EUM A AR 1] 22 023 58 TP AN 445 28 — T4
AR SRR 2013 A AR EIERE [ M. SUFF, 3 [H . SIHG
K2R, 2013:3.

(2] SF7 W% XA, &5 28 RAF W 78 B A i 4R
[J]. M2, 2012,67(5) :645-656.

(3] ZMl 25 2 R AF IR " FEAU 5 RV EE IR [J]. 5%
TERk# 2013,35(11) :2298-2307.

(4] b, £ € XU, 8. B R 1F0 7 1E 2208 R At i X Ay 54+
[J]. 42554 ,2013,33(3) :844-855.

[5] MICHAEL L R,GRAHAM D F.The Cause of Decreased Pan Evap-
oration Over the Past 50 Years[ J]. Science, 2002, 298 (15):

1410-1411.

[6] MICHAEL L R,GRAHAM D F.Changes in Australian Pan Evapo-
ration From 1970 to 2002[ J ] .International Journal of Climatology,
2004,24(9) :1077-1090.

[7] MOONEN A C,ERCOIL L,MARIOTTI M, et al.Climate Change in
Ttaly Indicated by Agrometeorological Indices Over 122 Years[ J].
Agricultural and Forest Meteorology,2002,111(1) :13-27.

[8] TEBAKARI T, JUNICHI Y, SUVANPIMOL C. Time-Space Trend
Analysis in Pan Evaporation Over Kingdom of Thailand[ J].Journal
of Hydrologic Engineering,2005,10(3) :205-215.

[9] BURN D H,HESCH N M.Trends in Evaporation for the Canadian
Prairies[ J].Journal of Hydrology,2007,336(1/2) :61-73.

[10] HUANG H,HAN Y,CAO M, et al.Spatiotemporal Characteristics
of Evapotranspiration Paradox and Impact Factors in China in the
Period of 1960 -2013 [ J ]. Advances in Meteorology, 2015 (4) .
1-10.

[11] MONTEITH J L.Environmental Control of Plant Growth[ M ].New
York ,USA ; Academic Press,1963.95-112.

[12] RICHARD K M,MORLET J, ALEXANDRE G. Analysis of Sound
Patterns Through Wavelet Transforms[ J ]. International Journal of
Pattern Recognition and Artificial Intelligence, 1987, 1 (2):
273-302.

[13] MCVICAR T R, RODERICK M L, DONOHUE R J, et al.Global
Review and Synthesis of Trends in Observed Terrestrial Near-
Surface Wind Speeds: Implications for Evaporation [ J ].Journal of
Hydrology,2012,416( 1) :182-205.

[14] WEAME, FD 4 R SC A IE S0 b [ X 28 R A5 187 ML
HERY [ )] Rk TR ,2010,26(10) :1-8.

[15] MR 8, K30, 55 < Z8 RAFIR ™ 16 B i BLH 43 B
[J]. KBl ,2008,19(2) ; 147-152.

fEE R S MIE(1976—) 5 BerbihEE A Jhm, 84, &=
BT T AR LR AR BEIR S5 AR , E-mail ; xianghuilu

@ nit.edu.cn

(REHE: T )



