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HER I B TR XS 8 4 O R A
ST 1959 ~2005 4FZ A& B PR, 3=
A 275 R R BRI AR 25 A B 1Y T2 i
25 Y S R BT 47 a KT I 10 9 358
I X Y78 R ML 7% A A - 33 BRI D 4. 47 mm
IR AT DL, P A PAY i 9 9091 3 4 Y 2 ek 2 Al ) AT
X —AEAF LRI BB X5 WA A Rk A
K, ISR AR AR 7 T ) R X 2% A
AR AL RIREAF LRI A A 3 S BOX LE X 7%
Je I B IR R U A7 X S AR E AR A
Wi,

PR, AR SCRE IR T 7 1 W 2R S B A 9 4 7
WP A BT 52 a BYARAE, IR X IR R B S
ST AT T, LU O Bk AE 1 57 IR
AN TT G S AR E A 320 35 X A AZ AL A
B R R SR R AR
LR
L1 #MREARMERRA

AR 22 1954 ~ 2005 4FF il 57
ARGk UL T 7 R A SO G

B A I B AT PR R . STt &
B, A AR KB 1350 ~3 000 mm Z 1], 7 H
FEPHILES N 2 100 ~3 000 mm 248 75 A& i KAy
i DX, 77 3 AR R MR LB A PO sl AT IR AE 1116
~1 142 mm Jefy, e 2R R RV MIHLIX o X L
R EEPEIAT LU (g ), IR 7 35t [X 28 A i ek
07 B4 e (9 L DX 8 b D o HL D DR T B ey M L A
B SHEA INZSE R R I T, B AR 2=
R FEG I RS AE ) A IR B K, R
WRAT IR g 7K Pz B Ak, IR T Iz F b X 1 2
Kok o I — IO A S BT I 45 S A R A
WE IS (] A2 AL B ST UL , e BT i AR L0 28 Aty
Feya e s WAL 0 kN b UL 7o NN
T NFEEHAR T I o 1T AR R A PR A X
Wz R R IR S, IR AN K . AR BT 2K
i T A A i X DR a2 45 1 I i LA
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= 2R (3)
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ZRAARANZZRBIR, AF NI 2]

(3) R JHIE rp BE RN rp 30 B W28 e AR AF N 4%
I Bt rp R DL B A R R R BRI B 4
R BERLR R 5 H 28 i A 45— @ M LA 1) 75 X
S0, Ho B R B i o5 AR AR A R TR S
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I 8 5 B 7 O, S e A AR 2 A e AR R R L T
B A o & X C, AER D 4n k5K
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H1aX(4) al LA 5 e 9 75 1] EH%EPE;QD?E
AN T H ARG UG BRSO, LA 1] S A
HLIHE /R SE, Bl R— E*?@s?’iiﬂiﬁﬁﬁ
BAGYRIOLE . TR A RN S e 1 S b 2 At
EEy s bl Al

(4) 432 2 A AT T 28 K i 1 1713 43



43 4

AR T TR A AR AE B R Y R 499

Pro BEESGR ¥ K E (Penman) TEATFEHT A TAE
AUEERE I, 2R 55 T iR A 2 U KRR R
Do JRGH S8 52 ZE B 4% R R L s Tl &8 KB
RBP4 T IH5 B KT Y R RE 2R A
AN 22 AT R 20 T K 728 A AR A
B AR —BIEA0N

_ SR, + vE,

0 =

S+ (5)

AP Ey NITRE/K 78 K 6, S il E—1 Ak
FURHZORIA, R, 9T R i s S i, y iR
WHGE, T, 28240 0 AR ERNE R
W TEAS R EJ7— A B BT, NI g B 7
V5, A8 Iy o i BRE P 1 R AR AR S
AN, R R, FS — WA TSN, R, Al
F Penman ()it 54 X B Wit A b
TS EATNIR G UARI, S ] AR BRI BE B3
SKEN AR S i ZmE 4

TEAR BRI, EE T T kRS
F T RIMR AR AR y 3R, H RO
xy FN HAK R ZE T 2, 2R, 5 & j RAHSE
FHUT r, 25 R

y = by +bix; + byx, (6)
ZJ5 , Bt ool B R
2 VTR R E AR LR
2.1 FRTH
FIA A 78R = Fl— H K& B + Bk &
(LA g ULIEL A o ) — 000 St B A AT 7 B, X P T
1954 ~2005 FAEZE & fE PORHE T — o mlE 430 #r
y =—-102.82712 x + 18 655. 24528 (7)

Horp y AURAF R v I E P B, 2 =0, 1, -,
51 AWML 1.

Rl ZUHARZISHNNEHE

Tab. 1 Fitting parameters in the statistic equation
280 WEE LEPES 3¢

A -102. 827 0.742

B 18 655. 245 0.742

MARZE R A Z (B 1) hal DUR Y 77
52 a AFZE AR RPN MBSl « =0.01 B3
AR, U] T B3R 7 235, S 3 Bp A b

£727.2 mm, 1966 4 Z HE e TS, 2k
W 9 /D AF- 003 £ 1967 4F, (H 1 31| 1980 4F#R{57E 1
603.3 mm LI, 5| 1995 4 LU (9 4F 2 K R A A
FEFEMELA R o 1966 4F i {E 2 095. 8 mm, i H
FHE L) 31% . 2005 AEIE B ARAL 1 035.0 mm,
9 {EZ 35% o
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Fig.1 The variation of annual evaporation

from 1954 to 2005 in Xi’ ning

WEEREM, 1T 2R KRBT &
W pRRSCHR A% T ST R RO, DL 2 A 2
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Tab.2 Fitting parameters in Giddings function

E 2 PAH VPN
Yo 4078. 281 0. 999
x, 35.250 0. 997
W 11.577 0. 996
A 864 583.263 0. 999
2200
-
2000
= 1800+
E 4
iz 16004
é‘}%’ 4
#1400 1
1200
-
1000 -
1954 1964 1974 1984 1994 2004
K2 PE7° 1954 ~2005 4EAE28 K&
T W R AL A 2R

Fig.2  Annual evaporation fitting curve with the

Giddings function from 1954 to 2005 in Xi’ ning
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2.2 BATHERENERRENL

X ARG A R AW 08 T AR 2 AR
PRAZ et 5 F R 4, 4F 28 A A 1960 AFAUHY 1
797.01 mm — H />3] 1990 4EACAY 1 419. 03 mm,
/DT 377.98 mm A% AEAIED  WR JEE A7 AR 22
1980 A-ARB /0 1) i BE e K, 1970 ARAUIS Ay BT LT
(K3).

18004 — —
16004 —
1400 —
£ 1200]
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X800
® 600l
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0 : : : :
19604E1%  19704F1C  19804Ff%  19904FAL
B3 FOT ARz ENAERPR L
Fig.3 The decadal variation of annual
evaporation in Xi’ ning
2.3 HERENFTEN

XZER R RGETTE R (3R 3) KW, 15T 1960 ~
1999 FEAEZE A M 1 651.3 mm, i &2 145.9
mm, 5 4E 8. 8% A4 ;52 559. 0 mm, 5 44E 33.
9% ; EZ5641.2 mm, |5 424F 38.8% A5 ; £k 2= 350.
3mm, i EFEL21.2%, W LLE R TR K B
ROBFEFRZ AT W& TR ERE 2
K (&g ) Wrl DUR B R 4 ki 2 AR
WA T RS B =R 4.0 mm, &

SRR R B 42% Fo s B 2T B R AR D
3.7 mm, AR LRI SR 37% ik . Htn]
WL, 2RI T2 R MR Z 28 A
DTN . AT A AR AR BRI

#3 BATEEZEZRENENRFZH(REA:mm)
Tab.3 The decadal variation of seasonal

evaporation in Xi’ ning( Unit;mm)

e FEOEE ME 43
(3~551) (6~87) (9~11J1) (12~2 1)
1960 615.09 704.72 327.33 149.87
1970 615.12 702.85 328.31 154.52
1980 538.65 612.46 291.18 146.24
1990 467.08 544.63 274.46 132.86
2.4 ZHREWATHK

PHT° 1960 ~ 1999 4E- 14 H 28 & & N 137. 60
mm, Hth 5 A58 230.43 mm, 52424 14% ;6
AWz, H220.57 mm, 52424 13% ;12 H /b,
J940.10 mm, 4L 2%, 6 H BYZE KT
PP A2 3,16 mm,

wmrRmEN ARG T8 R R W] (3R
4), 1960 ~ 1990 4£4X, 75 7 % H 28 & i H8 A A [
PRI 16 98 /b R B R, 1970 AR L
TFLAG , XM\ 247. 44 mm 33/ 3] 1990 F LA 184.
09 mm;1.3.5.8 f19 H 1960 ~ 1990 4F {28 Kk & &
BN, B H 4y 1960 ~ 1970 45 A A7 1 A,
1970 4EARC DL G — B,

x4 BATHEREZRANFENFREN (BAL:mm)

Tab.4 The decadal variation of monthly evaporation in Xi’ ning( Unit: mm)

GEM 1A 2 H 31 4 H 5H 6 11 7H 8 A 9H 104 11H 124
1960 45.23  64.56 146.31 213.95 254.83 245.11 236.57 223.04 155.74 111.92 59.67 40.08
1970 43.53 68.59 143.34 222.43 249.35 247.44 238.81 216.60 148.63 114.02 65.66 42.40
1980 42.51 63.17 124.47 189.80 224.38 205.64 207.31 199.51 129.07 100.70 61.41 40.56
1990 36.56 58.96 107.98 165.94 193.16 184.09 186.62 173.92 126.92 90.54 57.00 37.34

2.5 HEEBERNNBEEANERRTH
RHEAZ(3)  (4), 7 FIH AR N 4 el
fEbR AENFTA Y SIRE C, B C,
WD, 455, 7E 1960 1970 4F AR 4F Py 43 K
AR C, MEDE C, & T 24V 1HE;

1970 AFAQLLE & T 7 218, H i a2 A6 77 72 ]
RS, AT ILAE 1960 1970 454X 4F P 43 i
AR S B R B, 1970 ARARRLE 4R A 2
BCARSY SR/ o S U] D Bl A] 3 B R A
e, L6 A,
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Tab.5 The decadal change of distribution 2200 ] .
form of inter — annual evaporation in Xi’ ning 2000 7 o B
-
, - = 1800 = "= =
DRAHSRE WTE ey : o e
C, C, D E\@ 1600 = %" -t 'i- i = = -
1400 A -
1960 44X, 1.853 0.3745 6 H i L
1200 A = % -
1970 Y, 1.824 0.3685 6 H .
1000 A =
1980 =AY, 1.766 0.3552 6 H 35 4j0 4.'5 5'_0 5'.5 6.E)
IKYZE 24 /hPe
1990 4t 1.721 0.3482 6 J1 e hes
5 ZEEE—IKKIEZE—ICHI
ST L 701 0.3616 6 A KIS ZAkE—KRIEZE—ITRIH
Fig.5 The regression analysis between
evaporation and water vapor pressure difference
BTN =2
3 FAEMEIHIH
3.2 ZREEAGEMNETL

32t N S 2R R S R e PR 2 T Rl K T R
S T K T 2 S K R RS2 Rk ¥R
FEZ 22, R RUK PR 22 , hivde s S e = 22 el H IR
e . NI 2 AN EER N ZE L ST R E 4y
Bro

HRAE A FORIRAFE 78 K 5 H BB A O R 4L
ri, A 0. 638, 7 Kk i SRR K VR 28 I AH R R By,
40.899, H HERF K051 AKX 22 A 56 R 8L r,
$70.429,
3.1 —rxERAFEMEL

7R R — H MBS — T A DL 4, Rk

y = 0.39948 x, + 20 405. 58807 (8)

2200 7

2000 - N
= 1800 . . ‘re e o
\E [ ] L] - .- [ ] .
o5 1600 - S, P
& . =
3¢ 1400 .

- "= -
1200 CLE .
1000 - -

2300 2400 2500 2600 2700 2800 2900 3000
H IR mHun

El 4 A a—H R —ooklIA
Fig.4 The regression analysis between

evaporation and sunshine hours

KRR ZE—JCEIH R S, TR -

y = 0.00009 x, + 3. 43386 (9)

KA x, = 26763, x, = 4. 808578,y = 16024. 37,
PRIk 7, =0.638,r, =0.899,r, =0. 429, &/
K45 b, =0.485,b, =3 941. 34 b, = — 15907. 925, [H
B,y = —15907.925 +0.485 x, +3 941.34 x,

3.3 ZrEAREFMRE

L, =0.638,r, =0.899,r, =0. 429, fLA
AR SRR, =0.918,R, =0. 354,/ R, >R, fILT]
DLIENA Ty AR 2 0, BD AT IR v 5« x, Z[E] 1Y
LR RBY, W2 K H R KRR 2
ML RE Y] o 7 14 [l )3y R, 2 T 4 5
H I ZE R, RIS SEME A — B iR 2E , T2
Kbz e R RERWFN, T &S

4 ZRKER N R A A

R TR LR SHERZMRRBLB(EK6),
SRR R A5 F R R H
B SFIARRHRRE FK i SRR PR X

Horp AR 78 R 5 P SR A SE R MUK,
0.762 Fflid T &M 0. 01 BfF RS,
WAl S R 28 K BB R TR, T
1954 ~ 1994 AFARF- R R AE f A K, (HE] 1995 4F,
AR AR L R 27, DA 1994 41
AR 7.1 CCRIER] 1995 A4 4.8 °C 728K
BHRTEX I T RAATEREN, PR
MRS . WFTVRF 2 R AR -1 O
BN WREEAK, BONERRE 5 R AIBKFAE 1990
SRR IG AT 4 8L, 1995 4F e A2 AR VR Rl s & 2
1990 4K LU &2 35 15l , J5 7R 1995 4Rk AR
ARTERE . R 2R K i R I, A R
IR FEER KR
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Tab.6 The correlation coeffcients between evaporation and

the meteorological elements in four seasons

-2 H HEET 4L AR B K it PR H B KR - 34 KUk
Es 0.729 ™ 0.548 ** -0.519* -0.240 0.397 ** 0.146 ™ 0.032"
ES 0.560 ** 0.718 ** -0.811* -0.507 ** 0.611* -0.346 ** 0.002
FkZ 0.697 ** 0.706 ** -0.209 * -0.346 0.233* 0.428 ** 0.019
X 0.666 ™ 0.463 ** -0.571* -0.117* 0.218* -0.029 0.215*
4 0.762 ** 0.638 ** 0.026 ™ -0.425* 0.202 ** 0.493 ** 0.014

T e FOREIE « =0.01 BEMACPRE, « Fndid « =0.05 BE KR,

H IR Rt 2 K 28 R ) R B E
P52 1954 ~2005 441 H BEIHECT B3 e %
B, Bk ZE H R B0 e i K, T B R AR D 21
2 hy BZEWRZ  FHRARR 12.4 h HZE VB RAE
W71 b &R DR B AR 6.3 hy
DL AR A (5 B 0. 01 B MBI, A
b N N E DA B o R S R B oy e A O A N
U AT LSRR B O 5 i 2% % e AR Ak i) o
To RN H BRSBTS R R
FI N E, AR T,

®7T AEETEHTHRBEHEZEHEXERHY
Tab.7 The correlation coeffcient between sunshine

hours and cloud amount in four seasons

JENTS s Ve

w5 -0.606 ** _0.472

HE -0.740 ~0.658
e -0.730* -0.614*
&% -0.628* -0.201*
A -0.590* -0.447 %

e ORI @ =0. 01 AR B H MRS

7&K HORR R A2 KU 2R
H B 28 BIEASE, S IR KPR R K i 2 17
Ko Gt BL, 19T 1954 ~2005 4271 H e i <
it 545 H R AR AR ARLL 0.1 °C/a BRI i, (5
AF29 H i U T 4 43 o A6 I [R] L e AR TR i
Ja XL T BT AR SR ) LA R H R R AR, #
1995 4F Gl 28 FER , w B 7E 152 BT, 3L
JE VAR 2SR . A28 A0 5 R H AP
P RGP AR ST EAN A A

R 275 R 5 AR B TR 56 R B K,

-0.811, 5 H BB AHC REOR Z, M IEAEE 0.

718, HBHXHRE KX 78 % /N, PET 1960 ~
1999 AFAF V- AP RF X 1 B 119 A8 16 R AE 1990 4RAR DA
HITEGL T B, 1990 4 2 J5 iV b7, 3] 2000 4 7
T 1% iR KRR ISR R 10 a 4R FE
)Rk El AR K B A D T AR K S AN 2 5 1 7Y
TR LR EEH T,

5 &

(1) T TAEZE LR 52 a B B E TR, @it
a=0.01 [ B E KR, T3 R A0 24 27. 2
mm , } L A28 K (AR BR AR LB A B T M iR g
GaxiT

(2) P\ 1960 ~ 1990 4EAX, P4 T i 28 K ity b 1
377.98 mm, Hh 1980 AE AR /D (g B e K . 2
ME R R D E WD, AR R A e 2 2
RSN RS Y g R IR - S B R e B
4.0 mm, 2y 5AEZE K E D B 42% .
HZE R AR R A AL AR LA I i, o 5 A
R KM AN 6 HRZE L& T B, F1
B2 3.16 mm,

(3) & & WA FIE X A AR AR bR As (L e B
£ 1960 1970 AP/ B R 15, S R
1751970 A LLG RN A B Ea 24 5] b i 4
HLE6 I

(A Wtz 8 N sr T ookl a5 &, Zad
R, 25 R H AR AR E 22 AR

(5) mizE R R, FENFHSE . H R
BPECFIAE R . B 2R ) TR R B 28 Bk 22 1 IR
B A% R i RN i H R
Wb R A RGN . KRS H IR
BT RGE PR O H AR R ARG, S5 A
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The Evaporation Variation and Its Influence Factors in Xi’ ning of Qinghai Province

LI Jingxin' , WANG Shigong', LI Yan', SHANG Kezheng', XIANG Dong’

(1. College of Atmospheric Sciences, Lanzhou University, Key Laboratory of Arid
Climate Change and Disaster Reducing of Gansu Province, Lanzhou 730000, China;
2. Climate Center of Shanxi Province, Taiyuan 030002, China)

Abstract : The change trend of evaporation in Xihing and its influcing factors were analyzed by using the ground meteorological observa-
tion data from 1954 to 2005, and according to Penman formula the regression analysis was made to evaporation. The results show that
the decadal, inter — annual, seasonal and monthly evaporation declined significantly in recent 52 years. From the 1960s to the 1990s,
the annual evaporation decreased by 377.98 mm and about 27.2 mm per year on average, and in the 1980s the evaporation decreased
most. The evaporation in spring and summer decreased obviously and accounted for about 42% of the total annual decrease amount,
and in June evaporation declined fastest. The yearly change trend accorded with the Giddings function fitting curve distribution. The
decadal variation of interannual distribution showed that there was a higher concentration degree in the 1960s and 1970s, and after the
1970s it tended to be even. There was a close linear relation between evaporation and sunshine hours, saturated water vapor pressure
according to regression analysis based on Penman formula. The evaporation variation are mainly caused by temperature, sunshine hours
and relative humidity change. The downword temperature in summer and reduction of sunshine hours in summer and autumn resulted in
decrease of evaporation, and increase of the total cloud covers caused the reduction of sunshine hours.

Key words: evaporation; Giddings function; influence factors; Penman formula; regression analysis
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Trend and Distribution Features of Ratio of Cloud Water

to Precipitable Water in Southwest China

LIN Dan, WANG Weijia
( Weather Modification Office of Sichuan Province, Chengdu 610072, China)

Abstract : Based on NCEP monthly cloud water and precipitable water data from 1980 to 2009, the spatial and temporal distribution
characteristic and variation trend of ratio of cloud water to precipitable water in southwest China were analyzed in this paper. The results
show that the annual and seasonal ratio of cloud water to precipitable water in southwest China had obvious regional difference, which
decreased from northwest to southeast, and the high value was located in Western Sichuan Plateau. Ratio of cloud water to precipitable
water decreased from February to August, and increased from September to January in a year, and the ratio was minimum in summer
and maximum in winter. There was a clear downward trend for annual ratio of cloud water to precipitable water in 30 years, and the ra-
tio also decreased in summer and autumn.

Key words: southwest China; precipitable water; cloud water; spatial and temporal characteristic





