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Analysis of pan evaporation change trend and its influencing factors in
Sichuan Basin

YANG Fule' , RONG Yanshu', YANG Fuguang’
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China;
2. Safety and Technology Center of Sichuan Coal Mine Safety Bureau, Chengdu 610000, China)

Abstract; Based on the data of daily pan evaporation, air temperature, wind speed, sunshine duration, air
pressure, and vapor pressure of the Sichuan Basin, the pan evaporation variation and its causes in the basin from
1980 to 2010 were analyzed. The results show that the pan evaporation in the Sichuan Basin had obvious spatial and
temporal variation characteristics. The largest pan evaporation was found in midland Sichuan Basin with hilly areas,
followed by that in the western Sichuan Plain, and the smallest pan evaporation was found in the parallel valley area
in eastern Sichuan Basin. A significant upward trend was found in the annual pan evaporation. The pan evaporation
had a significant increasing trend in the autumn and winter, while no significant trend was found in the spring and
summer. The main meteorological factors influencing the pan evaporation included the sunshine duration, the
average wind speed, vapor pressure, and air temperature, and the impact of sunshine duration on the pan
evaporation increase was 1. 71 times that of the wind speed, and 2. 48 times that of the vapor pressure. However,
the air temperature could reduce the pan evaporation, and the pan evaporation reduced by the air temperature was
one fourth of that reduced by the sunshine duration on average.

Key words: pan evaporation; dimensional analysis; impact factor; Sichuan Basin

MRS R G IE A ) B A X R i BRI Y 23, SRR AR A Y 2 A5
L FEARBRINK SRR R A MUE ™ R P, B R R AN
Fe 7K SCHB IR ) HE B2 A 0, B [l 3t 22 41 1 2% UL K AT O T IX S A i 1Y

FEETH ( H K A AR 54 (41371050)
YEZ AN A AR (1985—) 53 WL ARS8 A RS 05 1] R K AR S B i 8 B . E-mail : 824631449@ qgq. com
WAEMEA R H, #09% . E-mail ; ysron@ hhu. edu. cn

- 38 -



A G, WS R I R 2 M X AR AR 26
RARER" G, R 3k A T i 1T 2K R L2K KR
KB XA PG A R K R AT X
2 KR A i X7 o [ R R A
VLI B — Sl X ORIFAE “ 2R R IF R P4,
R IX Sl A T e A [] 78 2 L2 st A 3, 2 5
FEI A8, B8 U B, VAR AR AR IX T i
ARG DX R B A e i A A R
A 66% MHLIX 78 & 78 K i AAFE P IR, 34%
A X ARSI DR, A BRAS 2% 2 L 2%
REBAEIMI S WA RO, BT A B,
RS IR EE R GE ARG R XK
PRI R G T R

ARSI DX B MR SRR % DY 1| 225
b 12 At s v ) A G e R R S B /D 1
JUABIX 2z — 1) A RS R 5 R, % 45
ME—AIE R R X AR SRR (A
B R IR AR R 2K i AR URE M ANTE 2

S A AR5 ol B 00 0 R AT IO )1 M
1980—2010 425 A& .78 A& 1t AR AL FFAE , TR 152
HARA I EZ A A T 0 AR AR, LA S a1 4
AV PRI IR 40l X K 5% 5 O & R P TP A R R
Rt — 7 I Rb 2= AR

1 FRRER HERRER 2 77E

DU 2kl (1) SR EL 2 23, P 378 2 19 L ik
B2 1) A A a4 PN A R S Y
AN O e e SN TR S ARNIIE DN
EL ULy, A DT 4 HP 2 350 R B DG Tl K, i T AR 24
26 J7 km®, VU Z O D] 5 S R T R 4
fIX , TR 2B F W BB, pg
NS935 R VT R X B4 22, AR
LU DX B AR XA, A F T AR A PE AR L X Hb
PN R, AR TR, S8 RIREE, R
SBANZ %, B T [ A a] 0 i X 2 —
V01 K1 A 1 T 4 IR D 6K, i Ay B 4

J;

1 MRS KRERSH

ST R e /N HIL IR 2 —
1.1 HIERIE

BE Sk U5 T 1 23 30 S MR35 1980—2010
4EIZEH 20 em HAR/NRIZE AR MLZE it | H BRIHEL TR
JEE DR FTAH X B A5 LI 56k, SR 30 A4 LI st
(YA . 2 iR o R AT B 3—5 AR
HZE 6—8 HNHEZE 9—11 A RFZE 12 H EZR4E
2 A&,

1.2 SHfAE
1.2.1 & E 55 54

i [] 7 47 4 v 6 43 BsF ] A2 Ak 53 A1 R0 34 A8 b
30T .

B A (R A Ak 2 AT 32 BRI RSP A SR AR R
SER . BT RS AR X T g 0 A K (E
(N 30 AESFH{H, AL 1980—2010 4F (12 A
SAEIAIE) S R /N, 1T LAARAS 43 #1508 72 A )
AR T B A AR LR, SRS RV RE SP-(E Y
Fm, R WLt ] Fp A AN R B Be )BT 5 R R

M-K Jri s —FaE S5 G T A 50 Jrikt HAR
SR ANT BRI N—E W30, A2 80w
T, 3 FH AR MU AR A

M-K J7 35 AT DA 0 B[] 7 37) 1) s 342 5 3k 3]
SERh B EHKOT (R JeVR IR R B AR B
PR, ASSCRF — e et ml 9 7 3, o ol 9 3R 4
ARAFIF[A] P A A AR AU T8 Lt a3l
K 10 £, 153 B R RRERE 10 FR B3,
WRZ MK K308 e A a g B En, A, %
LR SME A T DA R 2 Y

B | B RREE -4 Ay 28 K ML 78 & e W 72 4k
FHAE iz I Ze vk 11 9 O # Ak 128 & L 28 & £ LA K se
e 2% & L7 ki ARk R S R - A AR e fa
1.2.2 X 24

PHER BB RN KRN, — k2 RERL
PR Z B OC RSB LMY, R T LU fA] SR A G R
BOTEEATZ A BRI SCREEE , DU R | e 40
MG BERZI AR, (U, X R R+
A, AR THET R R LR Z AR,
PRI, AR SR R AH oG R B IR 25 & L7284 i 5 45
REBERZNEIMLR,

P AH OC R EOR AR B HAb S AL, PSS
T[] P ZPEAR DGR B 3 Pk o A i Bk
By, — A2 5 o — B, AN AR 1 B, DA 2R,
PR AR TR AN

— B AR A R

o = T'ialos
2 (1)

Tos =

2
1 -r, 1 —ry

.39.



Ar, AR x,,x, WRRAEEREG r, WA &
x, %, TR ERAOC Ry WS I x, 2, HYRTEAH G
FBEr,  HTEEERI L & o BIEOLT (IHBRAZ & x,
FISEI ) | x, FT o, BOIRARSEREL,

Z A A
Fing —Tuslas
Tiojse = 3 5 (2)
1 - T3 1 - T3
k B ARG A
Tisaek-1 = Tk 3aeb-1T2k 340 k-1
Ty 3ge = (3)

1 - r%k,34~-~k—l 1 - r;k,34~-~k—l
Krery, 3 W2 x, Flx, TEIEFRAS & xy Fl 2, 5200
Je B R 5% FR 8 AR LR

i FH 2K 28 R IR A5 T7 SRR O R B — R ARG
FBAEREAR (R 1), R AR Z A2tk
FHOCRE E A1 5 A OC R A X (BTN, R W] A8 5 22 ]
LR MEAH G RE BE LI
1.2.3 BRy>H*

R R AL S Z2 TR R AR, TEAG S e A
EN-OLEEEPRI KRy a oD o 7 N N & L1
FEARLBE TS v (4 PR AT 20 A BT w25 % B &
BN T, PRI 12 B R A 2 PR R — B e
) B ML AR B A Py B A 5 Hh A B 7 A,
HH S T PR AL SR AR S

W22 N T ARG 2, 2 28 Kt (E) 19 &
B E R AAG H A () U H B (1)
AKIRE(V,) H BRI EC(S,)  KGE (W) AR R B
(R) FRE(P) S ZMARE R, MRYEHE Kz
B K N AR SCAL I FH P 249 G i K3 H
R G ISWAR(EWSE - S A O[PS SR R R e R
J& TR EIE R AL | PRI, AR 20 i H 2%
1% BRI

wRESHAM UM IR ERA R R A

f(E,W,t,Vp,Sd,P)z() (4)

Mo K | H IR IPBOR A g A IR, 25X

BRI WA (5) Kb

(E)=1L

(W) =LT"

(V,)=ML"'T? (s)
(P)=ML'T?

(t) = ML’T

(S)=T

AL 2% JE I SARZE R BN n=6, BUEA KK
Bom=3, M HEE n-3=3 P LENGEEE 7
fEiavay iy U
m, = WSHE = (LT)*(T)"(ML’T )L = M°T°L?

(6)
< 40 -

A PRI VR —EerE JE 0, =K (6) H,a=b=~1,c=
0, Ktk

m = W'S,"'E (7)
[
m, = WS 1P (8)
Ty = W38d3t’1Vp (9)
GileR Sflar,my,m3) =0 (10)
CINYEEH P
E=f(PWS )V, WS, ‘! (11)

Horp f(PWAS o) S Je i AR K, WY LA S Bl

AECCTT) R UL, DU )1 2 b 4 78 et BROXUE | H
MR 4 YRO7 BOKIRIRRY 1 07 S IEAHSE BRI
F 1 T R ARG, ZRI H BRI IORT XU X DU )T 2
7% A 28 A MRS, FRUGR IR KU

2 HERMEARENTLHEHE

2.1 BRMEBEZENZTTEWL
2 1 & 1980—2010 4F- P4 J1| 2% #h 2% & N7 & 1
ARG EE . HER 1 AT UL, 1980—2010 4F P4 )1|
FEHAF 2R R MZE KA 1412, 3 mm, Hif F 2
H 451, 8 mm, 2 (5 241 32. 0% , 24 467. 0 mm,
2y AR 33.0% , Bk 22 284. 5 mm, 2 (i AR
20. 0% ,4 2%k 209.0 mm, 29 15 2409 15.0%
U, V)N B 2% R LR K e B 0, R 78
RMZER SR KT HIREK S AR/,
=1 1980—2010 £l #ZithzEAMELE
TG R

B HERNER  FTUHES LB M-K M
BHE/mm BLG/% (mm-al)  SitE KE/%

B 451.8 32.0 -0.38 -0.54

CES 467.0 33.0 0.41 0.47

*ZE 284.5 20.0 1.87 3.06 99

A2 209.0 15.0 0. 67 1.74 90

L4 1412.3 2.62 2. 04 95

DU 1| 2 b AFDRT o [ At b X 4F 28 e L 78
T T /N2 300 mm™ | LRV H /N 120
mm" | T 2 400 mm U] 25— 4F
ST NI (EPR| B2 5o 79 5 S 2 N8
2.2 BERNELZEHERTUIFE

[ 2 2 U )1 4 AT 25 A LZ78 FEF  R AR
PRSP RS AR At 2, AL 2 (a) AT L, 1980—
2010 47D )1| Z b 2% & 78 & f: 5 sl g mga 34, 4%
K78 R LK K 2 I AE 2007 4F, 24 1556.9 mm,
IEfe/NE R L8 Kk 1298, 1 mm, Y EE7E 1989
A, NERPERE LR W] UL 25 K INL2K K o 1 1 s 34
BRE KT 2,62 mm/a IFLE @t T «=0.05



O R R

£
£ 16007 - T — LhtE R CERE)
4 1500
= 1400
ﬁ 1300 ¥=2.6203x+1373
& 1200 : ‘ ‘ : ‘ ‘ ;
1980 1985 1990 1995 2000 2005 2010 2015
(=)
(@) FFZE R It N T 7 471
20— e BT e
g 100 300 £
£ 50 | I | 150 -
= 0 ot 0 %
=050 " -150
-100 300
-150 -450
1980 1985 1990 1995 2000 2005 2010 2015

<mm%w$ﬁ%¥MMWw
E2 MlghEsLEREBMET RRETH
A 18] 2544 i 2%

H11& 2 (b) 7] WL, 4F 28 & L 2% & 7F 1994 4F 22
HILAEE - |, KREZEUE G 78 K IL7E & #/h T
SEHAMH, 1994 4E 2 J5 DLIE IS 3, K2 HUE 0 AY
ZRRMZER R T, 1980—1990 4F, EFHIE
F kR s T I AER R K 2 N7
P | R Z% % ML25% J  AE X D /DN B B B 5 1990 4F il
Je BRI 2 — B0 R, 1995 4E LR R
TR i 4R S 0 sl I 3 s iE A 21 20 RRREE
MLk W0 LS S 78 & LK & A K
BB, XAPRRIEEA B AR BR AR AL RRAE

Kl 3 2775 Kk 78 ke SRR R Ay i ] 284k i
2R B A AR R L7 K BB T i 2k 54 RARE
AR TR AR L, SRS R S T RS LT, R
1980—1990 4, 7% & IL7% & 1t T B e $5H f2, 1990
AELLG 2R R R B ., B B AR AR B AR Ak Ry
fiE, SR, & 22 BRI 5k &2 8
2L, BRI i 2k 2 E S8 0 {E sh Ak, D
AL R A P B R R R EEER 1 i B
1B S a3 i 25T DUR B, B AR 7 81 AR 741 2L
A B EW R (B EM KT 90% ) 1 F
—HF = HE —KF 43S

-300 . . . . . .
1980 1985 1990 1995 2000 2005 2010
A

3 FPHERKNZXERMREFHEEWL

HWA RN BA B ke, 51K 3 g R
=3,
2.3 HEMELZ=WTE S RIFIE

P 4 g 4F 000 25 2 e T2 % 8 1 2 ) 0 A
F I 4 A] D AN PO 1] 2 b X ek, A FN 228 K 2% &
AR LA R ] PG A KR s [ o A AR AE , ZEAR
EEMAE LB (K 4(a)) P, RS/ E
KM L EANZE 190 mm 247, Horp G A3 a9 4R
SEATIA A X FEATE 1300 mm LA, 2530 PG 3584 )1
FOF SR X AR ZE & 7% 2 T 7E 1440 mm DAL, HRAY
JI B M AE 1400 ~ 1430 mm 2 6], fEZHK
MLZE &S Aarh, X2z S/ Bilan , 76K 4 (b)
B RZR R MLZE i AR R FTPY &R AH 2% 60 mm
Kty 2 MEEMAZEN 2 50/, 76 50 mm 245
(K4(c) ~K4(e)),

ST 0 )1 7 b 2 R L7 R A7 W B 1Y) 2 i) 22
S ARYESCHRL 23 TR0 3, 2 B PG 5 )
FEBE AN ASEATIE A 3 B4 1075 & ML78 & f 1) A8 4k
(FR2), B2 AT, I B Be IX 28 & L5 K T
KPP ER Z N ZRPATIE A Xl N (B2
HTPGA 1L DX 78 .25 & A (i 4230, B AT 5 )1 AR
A X BE 2 S W, TR, 3 A4S X
(78 & 7&K AP AE LT3, HAkE S T 90%
() S AT RIS, e RIS 45 18- 3425 & L7
Rt/ LR I R R K AT T 99% W
EEACERE TS, A AR I8 4 1) 75 % 2% it A2 4k
A,

2 MIZHMARRBHENZLEMALE.

HEHE R MK &itE

. mKkIZERE AMERy L T

st ﬁ@ﬁi (&mf tﬁ) MoK it ff/%
JIPEFR 1467.92 1. 050 1.5627 90
JIL 1474.23 1.470 1.6623 90
JIZRIEZS  1274.25 5.724 4.3407 99

3 AL MELXETHHERERSHT

T 23 BT 2R B, X 238 DI Z0% 2 ek 52 T e R )<
GEZ I HIREPE WG QR
ALK LA UGR B2 AR e S T DU 1| 23 4 2 i T 2
KRR B — T

A1) AT AR HY, XU AT H R A -5 2 A
IR RARBOCR SRR M1 M IX 28 K L 2% e 1t 7
s KA PR 2R 5 7K PR Al 5 2 A L 2
MISCR I IE ORI G 2R A, XU H R
AR INVAE AR AT 5 | 7% L2 b 36 A2 A, i
SRR BTN/, HARE A, X R AR
55 HoAth 3t DA BIrAS [a) |, R 22 Bt IX AU 0 78 42 L 2%

e 41 -



30°N

29°N

28°N

30°N¢

29°N+

28°NkE

29°N

28°N

E 4

.42 .

@
(9

77

S
) ﬂi'“x\g<
L]

1420

I

100°E 101°E 102°E 103°E 104°E 105°E 106°E 107°°E
(@) 4

R

(OHZF

@ g/\z“' g

S Y g

2807 e .

./q\. /é\ (}/ .
100°E 101°E 102°E 103°E 104°E 105°E 106°E 107 °E
(d) ==

WO B2

LS,
’l\q/\’\lal

O AS
B S

100°E 101°E 102°E 103°E 104°E 105°E 106°E 107°E
)%

FEMEPHRELMEARENZE S (B :mm)

KR ATIERA T KPR Ry f s i 2
500 )1 st s RR i M BRI IR R

HTIRUF R R B R 5 0| S 7 & 2% % 1Y)
KR ARIOIE TRRER G K MLZE K50 A
KRB(F3), ML 3 AU AT H IR HEY
28K M AR C R S BB, HEih 5%
PKSFIEATE 0.05 DL L, Kok 57 & 2% %
HAFEMEER, BEMK LSBT 0.05, <
TRAK IR 5 2% & ML 2% %% 42 43 ) Ok 6 KA 56 7 1E AR
X B e A Wi S W R, XA
5 (11) Fr i M 45 I AR— 5,

#3 ERNERBESKEZNREXEH

XFELA

LT
REER
4R # =} 779 ES
HIERI%C  0.5759  0.4012  0.5938  0.6263 0.3916
K 0.3361 0.2507  0.3812  0.4056 0.2739
W -0.1411 -0.0827 -0.1652 -0.1728 -0.1136
KIEHE 0.2322 0.1205  0.2834  0.2617 0.1038

T WK AR R ETHE R B R AR,
5 e Y I A FE 21 N 1960 4F T 4R 3] 2010 4R 4
1E, [RIB, T 578 & 2% & i A s ) RUBE AR X 1z
PG BRI RBE R 528 2 A B, 1 — B B
H 1960—1979 4F- | J5—BF B2 oA 1980—2010 4,

&5 (a) AT L, H BB ECERT IS 2 S0 B i
AR, T — B BRSNS A s S
A 5 — BRI BT A F T 0,01
Ty

HI &L 5 (b) AT UL AR 2 Gk i A2 b A AE T S
PN B 22 57, 76 1980 4F LAY, -2 XU F [t
PR, S — BB TS AR R T
0.01 BEHEAKF-,

TERE 5 (o) AR AR AR R FE AR 2 4>
B 22 5, B — B B SR I B T R, ST 4
Bt —3 G — B TSR i R
RN L THEAARIA R T 0. 01 BAEHEKT,

TR S5 () HFEESRE 5 (a) ~ (o) BEARB
AR, X TR RN &, FFANFETERT I 2 T B
()22 5, KRR I R B A 1) RO oA — 0 A48
FEFREE , HAFE— 085 1 BT s (R A ik
g it B WA, F L, KR TCE B a3

H AL RIS o B S AH OC R B s il H
FHE s 50 DR 2 S i) D 1| 5 b 7% e T2 & f AR AR 1Y
B EZEHE T, AR RRER T, B4,
IV Z 1 B B B5ORN G b TR A0 28 T 7% %
(IR IERON , B i LK PR A8 i L T 34 #6
23 P R MLZE St 3G O i U 1| 234 ) <R A



2000 —— HIHITHL

---- ¥=3458.6-0.82x
1950 6505, 0+4 25x
1900

1850
1800

1 e 4

1750 ‘ ‘ ; . . ; ‘ , ‘ ;
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Ay
(a) 4 H Fn
241
22+
—— PR

200 ---- ¥=241-0011x
4; - — y=-25.1+0.013x
g 1.8 R
= 1.6}
X

1.4 . . . . . . . . I |
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
G py
(b) 35 e

141 y=0.0034x+12.756

<

£ 13l ,‘\/\ AP /\“A .
5 ]‘x/r\'ﬂv/\v ARG e
\\T; 12

~

11 ) ‘ ‘ ‘ ; ; ; . . ;

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Ay

(©) HEIKEIE

e PR
-~ ¥=156.90.073x

o B — — ¥=86.6+0.051x
= 14
MRE!
] I
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
GRi
(d) FER R

B5 SREXMREFNTLHE

B0 Tk (B0 AR LT 2R R 2R A
A BN, L, B IR R 2 5578 K 2% K v
KIEH,

T SRR i AF O 22 BV T B A S UG R X 28
K MZE KB TTHR 7, Al L& B, 16 % 3 1Y4E 74
H H BRI SR 20 S KU K 7R TRk )
171 F2.48 5 76k B/ BM& MR F st H
HE 8800 01 S XA P % 1. 60 1. 56 1. 54 F1 1. 43
[ JRAKKER 3.33.2.10.2.39 F13.77 £, R&
PRV A Hf R RS0 IR ot 2% 2 L2 % e A
A AER 72 DU b ) SE B B, B IR 550
PERHRGE K 1 A5 ERIRE R 2 ~3 %, 15
TP DR A G R 52 o (L, T DAk R, A R R AL
{2 H B 1/4 . 1/5 173 1/3 M 1/3 (EREE
A o BRI AR AVE AU S TR H BRI 250
SRR THIES T 1/5 ~1/3 , AN flizé Z Mz & 5 N,

DAL, D 1] 2 e 2 S ) 2% 2 L8 < 11 1 A
MEE — FgHh R A2 B 5, H RREECT B

i

R

=

AR SRR 2o 2 B, 28 S 78 A B/
& it

a. PU)I| 78 & LFE 4 wEAE 1400 mm/a /247,
7R ) PG R 2R 22 1) 23 (8] A AR RRAE, 1P g X
(75 & 2% K e e K PSP IR 2 AR SEA TR 4%
X3/ N, e K A5 (0] 22 573K 190 mm 2247 0 28 4%
ML & 5 40 1 225 ) 23 A AR AL, R 25 ) 22 55k
/N50 ~60 mm,, FEFNZETZE K MLZE K B AAEER R
B Hoh  ZE R 28 & 1RG5 2. 62 mm/
a, il T 0.05 1 FMER T, 2K R L2 & &
U & FIRK A7 i B M a3, A 1
B T E A M TR R, FE
FIE 2 1) Fa AT I8 A 3 0 B 2 AR 58, Tl JC B
Iy <k N

b. SN PU | 25 2% A L2 ki AR AR Y R EER
SERRUCA BB KGH KRR AR, HoAlh
SLBERMETT DX 4 MEEEBRNR, (HiE
X 4 ANMREE N ZE R LZE & R A AT
BRI B50RT XG0 25 o T2 o e A T 35 118 TE R4
KRR A RS 04 TERIONE T AT A Dl 55 7% &k L 78 %
ROV, Frb, H RS ERUT) TE A5ON 3 i) 359 Rk
FKASER 1. 71 F1 2. 48 475, i< HR B9 638 7 ] L
il H BRI BN -3 R R 174, RE BT B2
] P A B R AT AN TR] 32 DU 1 2 b 5 HC Al
BENARZ A,

SENW:

[ 1] BRUTSAERT W, PARLANGE M B. Hydrologic cycle
explains the evaporation paradox [ J]. Nature, 1998, 396
(24): 30.

[ 2] T—IC A3 5 2R LXK B IR 52
ML ). v KR, 2008,2 (8) : 20-27. ( DING Yihui.
Human activities and global climate change and its impact
on water resources [ J |. China Water Resources,2008,2
(8):20-27. (in Chinese) )

[ 3] 7ot AR, 24k nt 45 3R R 7 5 200 R 24 1Y
ZETT N R P R [J]. Bk B 7 4z, 2009, 52
(9). 2210-2221. ( ZUO Jinging, REN Hongli, LI
Weijing, et al. Intraseasonal characteristics of the water
vapor transport associated with the low-frequency rainfall
regimes over Southern China in summer[ J]. Journal of
Geophysics,2009,52 (9) ; 2210-2221. (in Chinese) )

[ 4] R, PRt 3E. KILHBL 1951—2000 4F 25 % M7 &
wARMBEH[J]. KBRS, 2011,27 (1) ; 23-17.
(SONG Mengho, CHEN Jigin. Pan evaporation trend in
Yangtze River Basin from 1951 to 2000 [ J ]. Water
Resources Protection, 2011, 27 (1 ). 23-17. (in

.43 .



Chinese) )

[ 5] ZRHal, kAT R, Z2iae, 2 VT b e DX A 78
AR By HXS K AE ER B S0 [ )], MR B 4R
2012, 55 (9 ). 2889-2897. ( RONG Yanshu, ZHANG
Xingnan, JIANG Haiyan, et al. Pan evaporation change
and its impact on water cycle over the upper reach of the
Yangtze River[ J]. Journal of Geophysics,2012,55(9):
2889-2897. (in Chinese) )

[ 6 ] HOUGHTON J,DING Y, GRIGGS D J. Climate change:
scientific basis, IPPC TAR Working Group 1[J]. The
Press Syndicate of Cambridge University,2001,22(3) .
12-16.

[ 7] WALTER M T, WILK D S. Increasing evaportranspiration
from the conterminous United States [ J ]. Journal of
Hydrometeorology ,2004,5(3) : 405-408.

[ 8 ] FUfaE, SR I AU A8 A X YT B ThT P DX K B8 Y
S L)), KBRS, 2012,28 (1) : 46-50. ( BAI
Luyao, RONG Yanshu. Impact of climate change on water
resources in source regions of Yangtze River and Yellow
River[ J]. Water Resources Protection,2012,28 (1) : 46-
50. (in Chinese) )

[ 9] BUOLHE, D5e. 2T K G OCHES RBF #f 22 [ 24 (1) K THl
ZRAETNT]. F5T5,2009,27 (1) : 73-77. (WEI
Guanghui, MA Liang. Prediction of water surface
evaporation based on grey-relation analysis and RBF
neural network [ J]. Journal of Meteorological Drought,
2009,27(1): 73-77. (in Chinese) )

[10] RAMANATHAN V, CRUTSEN P J, KIEHL T, et al.
Aerosols, climate ,and the hydrological cycle[ J]. Science,
2001,294(5549) : 2119-2124.

[11] I 2o, 2250, A T s A L2 & A2 A o)
Brlo]. KB, 2011,22 (1) 1522, (RONG
Yanshu,ZHOU Yun, WANG Wen, et al. Analysis of pan
evaporation changes in the Huaihe River basin [ J].
Advances in Water Science,2011,22 (1) 15-22. (in
Chinese) )

[12] MR A5 18, 4 kS, 46« 28 R A7 e 1 [ i L
AT (1], K27 3k &, 2008, 19 (2) : 147-152.
(CONG Zhentao, NI Guangheng, YANG Dawen, et al.
Evaporation paradox in China [ J]. Advances in Water
Science,2008,12 (2) : 147-152. (in Chinese) )

(13 ] WP BRI . AR VLI A L7 A e B HEs ey TR 54
fIEAF AT [J]. #4712, 2008,28 (4) : 306-310. ( XIE
Ping, CHEN Xiaohong. The changes of the pan
evaporation and their influencing climate factors over the
Dongjiang basin [ J ]. Journal of Tropical Geography,
2008,28(4) : 306-310. (in Chinese) )

[14] CONG Z T, YANG D W, NI G H. Does evaporation
paradox exist in China? [ J]. Hydrology & Earth System
Sciences,2009,13(3) :357-366.

[15] xUghe, NI B0, 45 3 55 4F ok 01| 4l <l 1

.44 -

ARAERES T[T ] . VY R RS54, 2013,35 (1) « 138-
142. (LIU Jinlong, XU Gang, YANG Juan,et al. Climatic
variation of dryness and wetness in Sichuan basin during
1955-2009[ J ]. Journal of Southwest University,2013,35
(1) 138-142. (in Chinese) )

[16] /Mg, 22 30¥  FRAL, 55, b E PG g X H i %0t
LM R [J]. 22 MR 41, 2012,48 (5) : 52-
59. (YANG Xiaomei, AN Wenling, WANG Yamin, et al.
Variation of sunshine hours and related driving forces in
southwestern China [ J ]. Journal of Lanzhou University,
2012,48(5) : 52-59. (in Chinese) )

[17] BRXSE, E %, F . 20 HH20 80 ~ 90 AT [ U
HEHFR G HE L[], MR L %, 2003, 14
(1): 79-86. ( WEI Fengying, CAO Hongxing, WANG
Liping. Climatic warming process during 1980S-1990S in
China[ J]. Journal of Applied Meteorology,2003,14(1)
79-86. (in Chinese) )

(18] FREME, T—I, ff 42365, 3T 50 47 [ S A5 AL R AF
MR BT (], AR 2E 4, 2004, 62 (2) : 228-236.
(WANG Zunya, DING Yihui, HE Jinhai. An updating
analysis of the climate change in china in recent 50 years
[J]. Journal of Meteorological,2004,62 (2) . 228-236.
(in Chinese) )

[19] BRI ARG 2 S5 B AR [ M]. Jbst: <
SRR, 2007 ; 123-127.

[20] 25, AHRLJEUHE K R Ok A3 A i [0 ). FHAR D& 2 41E,
2012, 81 (5): 49-52. ( HUANG Hui. Principle of
similitude and method of dimensional analysis[ J ]. Journal
of Dandong Teachers College,2012,81 (5): 49-52. (in
Chinese) )

[21] BRHE, X0 E W, 8 e, Bl 40 428 R 78 K &
ARG AR [T ). A SR B IR %412, 2003, 18 (4)
437442, ( QIU Xinfa, LIU Changming, ZENG Yan.
Changes of pan evaporation in the recent 40 years over the
Yellow River Basin[ J]. Journal of Natural Resources,
2003,18 (4) : 437-442. (in Chinese) )

[22] FIRAL, EARS, PRz, BRILIINZE & ML7E & i (19 48
PCRHIE B IR 20 (] A0l T #% 2 4, 2010, 26
(11): 73-77. ( WANG Zhaoli, QIN Jiexiang, CHEN
Xiaohong. Variation characteristics and impact factors of
pan evaporation in Pearl River basin, China[ J]. Journal
of Agricultural Engineering,2010,26 (11). 73-77. (in
Chinese) )

(23] B, AR, WAL S DU )] R G 2% b A= AR 2 X
S| S AR [T ). T A B S, 2009, 14 (4)  49-
54. ( RUO Wei, SHI He, CHEN Hongde, et al.
Regionalization of mesozoic-cenozoic strata and basin-
range evolution along the west margin of Sichuan basin
[J]. Journal of Marine Oil and Gas Geology, 2009, 14
(4) . 49-54. (in Chinese) )

(TF#£% 60 )



[3

[4

[5

[6

[7

on grey relational analysis method for water quality
assessment [ J ]. Journal of Water Resources & Water
Engineering,2010, 21(5) ; 117-119. (in Chinese) )

] ZOOME . IR BTN A R AT ST ].
TR, 2002, 16(3) : 167-169. (LAN Wenhui,
AN Haiyan.
assessment [ J]. Arid Environmental Monitoring, 2002,
16(3) : 167-169. (in Chinese) )

] T4, e, SRR, KB PEAN RIS E R SR ST T
RERR ] BHEIROT & 525 ,2012, 22(13) : 129-
130. ( WANG Wei, JI Mei, SU Yanan. Reviews of the
progress in the research of water quality evaluation and the

Sci-Tech
Information Development & Economy, 2012, 22 (13).
129-130. (in Chinese) )

] BT, IR, & B =T B T R

BRI K BT TN [ 1], B R BR R H, 2008, 24

(3):79. (CHENG Wanli, LI Yifang, HAO Fugqin, et al.

The water quality forecast of Sanmenxia reach based on

Markov model [ J ].

Protection 2008, 24(3) : 7-9. (in Chinese) )

W B AE . 6T Markov B A S A AR B AE KT

AKBEHE R[], 2RO R 24 A AR

fZ, 2011, 28 (1) 78-82. ( CHEN Qihua, CHEN

Huayou. Optimal model and its application in forecasting

Discussion on methods of water quality

methods for water quality evaluation [ J .

Environmental

Electric Power

[

water resource of Yangtze River based on Markov chain
[J]. Journal of Anhui University of Technology: Natural
Science,2011, 28(1); 78-82. (in Chinese) )

] sk, RN, < FITEHE R 7K b B BT K 5 Al B AL
LD, KB WAL D, 2013,29 (2): 53-55. (ZHANG
You, LIU Ling. Variation of water quality of Wangyu River

during water diversion from Yangtze River to Taihu Lake

[8]

(9]

[10]

(11]

[12]

[J]. Water Resources Protection, 2013, 29(2) : 53-55.
(in Chinese) )

AAEYE ENFI. BT D R B A Y XK R4 22 4
PRAR[ ). BRI B 2012,40(28) : 13902-13905.
(LI Xuefa, WANG Shoufeng. Water
assessment based on Markov model[ J]. Journal of Anhui
Agricultural Sciences,2012, 40(28) : 13902-13905. (in
Chinese) )

WRAE A . 22 Jm D 3 v 26 T 8 22 B AR Y 5 AUy
HEL]. R LIRS T HOR,2004,26 (2) :194-197.
( CHEN Huayou.

method for multiple attribute decision making based on

environment

Combination determining weights
maximizing deviations[ J]. Journal of Systems Engineering
and Electronics,2004,26(2) :194-197. (in Chinese) )
A, BRI K B Sh PPN B Sy R R Tk [T ] R
THE, 2003, 21(2): 60-63. (HE Bin, CHEN Chan.
Markov method of dynamic assessment on water quality
[J]. Environment Engineering, 2003, 21 (2): 60-63.
(in Chinese) )

IObR. TR B IR T JARE R B £ 5 K R [ ]
ANRKIT, 2007, 38(1): 75-78. (QIU Lin. Prediction
of comprehensive water quality Markov model based on
fuzzy right[ J]. Yangtze River, 2007, 38 (1) 75-78.
(in Chinese) )

P TR. PR K € B IR R I AR Y Je H A K B I ) o
HRHLT]. BRI AOR, 2010, 32(1) :9-13.
(FENG Jianglang. Improvement of gray Markov model
and its application to water resources forecasting [ J].
Computing Techniques for Geophysical and Geochemical
Exploration,2010, 32(1) : 9-13. (in Chinese) )

(R H 912013 -09 - 18 Zil . Bk TE )

(L8537 W)
[30] JAGER, MRk, BEAR IR | 45, 1Sl 4 H 0 p A L

[31

WA 25 1Y BR B RRAE [ J]. 1 J G 4R, 2010 (6) : 1456-

1459. (ZHOU Jiecheng, CHEN Zhenlou, BI Chunjuan, et

al. Residues of organophosphorus pesticides in agricultural

fields of Chongming Island in Shanghai [ J ]. Chinese

Journal of Soil Science, 2010 ( 6 ): 1456-1459. ( in
Chinese) )

] BLACKWELL P A,KAY P,ASHAUER R, et al. Effects of

agricultural conditions on the leaching behaviour of

[32]

veterinary antibiotics in soils[ J]. Chemosphere, 2009 ,75
(1).13-19.
TRl kRS, EOOME, 46, BVLM T X BERE VT
Py IR A ZAG R [ ) ] P E BRI RLAE 2013 (2)
336-344. (WU Tingting,ZHANG Ruijie, WANG Yinghui,
et al. Investigation of the typical antibiotics in the
sediments of the Yongjiang River, Nanning City, South
China[ J ]. China Environmental Science, 2013 (2) :336-
344. (in Chinese) )

(ki HI91:2013 - 11 - 04 Zdl . @51 30)

(L#% 44 W)
[24] BERF KB HE. W B B AR AR VR B 26 AR Ak Xt

LRI RN )], a1, 2007
20(1): 114-118. ( BAN Xianxiu, ZHANG Yunfu. Effects
of altitude and linearized saturation vapor pressure on

Penman evaporation estimates [ J ]. Journal of Nanjing
Meteorological School, 2007, 20 (1) 114-118. (in
Chinese) )

- 60 -

[25]

FRHGIL, AR B LB AR M DX 2% DX Bl g AR
ERBFEBIFE[T]. R 524 BARBMFEIR,
2006,34(6) : 614-617. (RONG Yanshu, YU Jinhua, TU
Qipu. Characteristics of dynamic evaporation and thermal
evaporation in north China [ J ]. Journal of Hohai
University: Natural Science,2006,34 (6) : 614-617. (in
Chinese) )

(MR E 32013 -11-23 %% 18)



