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Tab. ¢ Scveral common tormulac tor calvuiating evaporation cocfficient (a)

Fs o0 by B WEE O
1 3.8, Hetner #(1954)
2 | 8.40 + 1.2V, FHoBEE(1959)
3 6.9 4+ 0.49 v ,2 Rrady (1969)
4 2.7\ 3.1 W, Ryan—Harleman (1974)
5 | 5.51 4+ 1.52 Wy s+ 0.22W, 32 NEAHLX (1979)
6 | [1.32 4 (2.56 4 5.92 AT, /W DV 4y TRIB1980)
7 {1.34 + 42.2 [1073 ++ AT /(T 10V 102) 721V g TRIB (198D
8 | (38.7 + 121V, 5H17? FERKE(1984)
9 | (19.86 + 1.6\T, + 12.5 W :5)L*? LR E (1988)
10 | (22.0 + 2.0 AT + 12.5W )02 ALTTEI E (1988)
11 | [€2.7A7T, 1732 4 (5.1 A, =% 951y ,)2 172 Adams(1990)
12 | 4.0 + 2.881v, F%., @ K
13 | 3.507; + %) Trfrar = { ? Z: ;\'\rfrioo Fk, B 2K
2.9[We.+ K(AT)Y] ., Hi i
H K(AT)Y = 1.38 + 0.236A7 — 7.25 > 1073(AT)E 4+ 9.75 > 1075(\7)* TR BISKE
(7.17 + 6.78 X 1073 )W, 18 W .1 . 7m/s Bt
1o (5.17 — 0. 020 T HW,%58 2y, 7 m/s i} 7 e 1979)

% [a] =W/m¥/hPa, [W.l=m/s, [z]=m ., ZGHAWUKE .
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Fig. | Evaporation cocfficient « versus sir-water tomperature difference AT and wind speed Wi
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WAk, R AR E B0 (L DK T T EVWKE R R R RS
Ak GE BRI RO R E 8 (O FU AR D) SShEEH O /»@ERIOES, @
F T.oonD B EEFEA X HEMAEEREGZE, SIANRREEREITEN“HRRNE"
W #E R IR AT ; B

(1.8)

v o=

W, = LT (1.7
o e T e (D, /v
He
Wi =W /Wi, Wi =1m/s (1. 8)
ve=n/vegy Dy =D,/Doo, T\ =T,/T 0 (1.9
W, A 0 NARR R TR A E FFIR
Tow=20C , T, =2956K (1. 10)
RAAREY voo Do AN B A SME. M FERH
D=E(E,+T),E =1.2X10"m?s/K , E,= 183.3K (1. 11)
v= BB, +T),Es=9Xx 10*m?/s/K, E,=147.6K (1.12)
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W, =W,/ (T.D (1.13)

EEEE DR /DRAEX M 2y =nr,=0, ny=—1 AE;ERBMHEEE »"F, 5L
FohEfEH D/v I E1E ]

v* ~ W (D/r)y , W, ,=W_ (D./v) (L. 11

B ANEE BEEIBANEKRREN E TR, EEAHHEES ARG

E, KEEEABHRKEES TRERRAETELERBIKEGREN | m W EXMKME

FRTEARE. KN FEEKEHREIRIMEN ., XIRBUKEEN - KB, I, E8%

WENREKAETAREEE Qe R HAEEARTR (SEREFLGREHER

MR B ABEN R BT EIEBARX, fm SEAEEGE AT WER IR D
#2 5T, =T.T..HEX" #3 a5 o
520 R (1960, 1961, 1963— 1965 . 4—10 H) TR TR S 1. 1956~ 1965 tERj# 1Y
Tab.2 aversus T, =T ,./T.w Tab- 3  « versue ¢
Floating cvaporator data over Ulanzhanggu Rcscrvorr Samc as Tak. = but in West Liaohe Reservoir.
in Apr. —Oct. of 1080,1961 1465~ 1553 decade mean during 1956 — 1965
Wis(m/s) R O B Wi s(m/s) r "
1—1.9 —0.8666 | 12| 104 0.99—1.10 2.0—2.4 —0.6514 6
2—2.9 —0.8182 (11 202 0.99—1.09 2.5—2.9 —0.5747 11
3—3.9 —~0.8140 | 12} 202 0.69—1.10 3.0—3.4 —0.4120 24
1—4.9 —0.8969 | 9 | 181 0.99—1.07 3.5-3.9 —0. 1753 31
5—5.9 —0.7562 | 11| 143 0.99—1.09 4.0—4. 4 —0. 5986 37
6—6.9 —~0.6091 | 10| 93 0.849—1.09 4.5—4.9 —0. 7575 18
7—7.8 —~0.3400) 8 53 0.99—1.07 5.0—5.4 —0.2016 13
8—8.9 —0.5076 | 5| 28 0.99—1.08 5.5—5.9 —0. 5691 b
9—9.9 —0.8010) 3 3 0.99—1.03 6.0—7.3 —1.0 2
P HATGCRE.  HERIEFIEL A B « T HMEE 2,

BRI LRER 1,
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ST B2 LAY A TR

AT P _C
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FROBRRENT, o 5 5 BN, FREA O — N EBERIE. &t
H#Y, 28ITEIIES EE M HX RERRESEASRERTH0. 08 HiAM
B 51964 — 19684E6— 9 WK R 00, FE XL K3 —6 m/s WO MR 4R KGE 4 501t B ol 5 5]
a5 F HHAMEGED G WL B EELEAS O o EITERTTIA .

bR RIE, BT W .Pv 5, Toov D By f FEEIKARRBHE cHERE
KMy EREEXES RN R EABTERAFZSERENLSRT, 25
AP ARMMK EWHARKALERAORE, MR TN AKX @R,

#4 of fOME@GABMINTR"

Tab.4 aversus f. Same 73 Tab. 2 but 1a Tuangjiu Lake

e T
Wis(m/s) 3—2.5 Ti—-4.£‘ | 4—4.9 1--4.9 5-5.9 5—5.9 >6
S L W

% ¥ v n r n r n r n r n r n r n
1964 £ 6 7 |-0.1583( 23 |-0. 7536 4 -0.1595{ 7

1965 6 -0.1919( 30 {-0.2276) 5 -] 210.1149|16|0.9030 | 3 | -0.2560| 5

1967 6 -0. 4514 9 -0.3967 | 5 0.1776 | 22 -0.6470( 7

1968 6 -0.6417( 14 |-0.4220] 6 | -0.0920 | 7 | 0.1561|30)-0.7600) 7 | -0.4372| 12

1964 7 -0.2772] 37 |-0.4154| 8 0.0096 [ 40 |-0.7652( 8 | -0.2499 | 14

1965 7 -0.2216] 44 |-0.3878) 9 -0.0144) 42 1-0.7422} 9 | -0.2888 | 15

1967 7 -0. 1933/ 47 [-0. 2906 | 11 -0.0417| 47 |-0. 6957 12| -0. 2947 | 16

1964 8 -0. 1797 56 -0.0879| 53 -0.2486 | 17

1968 8 0. 1121 61 -0.0476] 54 -0.2047 | 18

1967 8 -0.0291] 59 |-0. 6693 15| -0.2108 | 19

1964 9 -0.0294] 64

1965 9 -0.0255| 67 |-0.6888] 16 | -0.1922 | 20

1967 9 -0.0202] 72
1964;’:}?68* -0.4672 1 15 -0. 4942 4

% b AT <] C {\T.=2-2.9C AT, =0 C |a1,=1-3C

* YR mR&RS.

2 EIMEBEFASKEIENREZWBPIEIE

Rk S o B LT - o 2 ] HAEIE SO o BY R | B HE /N AL % B> 0

D ARE . SR ORERKE AR LGRRR A K AR B 1980,
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B, ap<<1,¥4 B,<OB, ap>1, Rt

ag =1 -— Sy « BB « [1 — exp(— [Bqy|)] .n

R s, HMBH B S BB HERRY, BHIHH B
BB = 0.25 2.2

5B 8 g ERRNTRAIER S BR8N /NEEL
ap=1—8; «ff «[1—exp(~ |f; D] (2.3
fi=f—fo» fo=0.75 (2. 4)
He s, 3 1TSS . ff ARR AV 25 nhEd

ff = 0.50 (2.5)

ars ag BBE AT R 5.% 6.
RZdE . Bof X a )M BILESN  BAH R AREBERIUEIEN RO R E
EMMART Ry AR MR B
a= [a, 4+ z.(a5 + Pv)”z:]Wzl (2.6)
X W a W Fia W, HFRTRA
athl =ae g WS, W, =am g W
RIERERITHHETE T, LN o 9158 au 5SERE gz B HEELRE MR
ZHMB T RLERFEN, ERGGENARLHHNESSRNEX . ERXRBRAEATREER. £
KERHA TS BB
Pe = (a; ag®)/* « ap 2.7
d, = a; Pe 2.8
T ar WAYE Boof BIE. % f~0. 750, Pe MR FHB L. FTHEEN a7 >0F ¥,
Pe<l; M T BB . Pe> 1 (BBHARERAKE FeMX. FTFFHBLan=1,
Pe~aV' B f WE/NTHE R . YHBYR B,<0,0> 1, HINBEMKTF 5<0.75,q0>10F,
Pe>1.45,f>0. 75, KR F1,Pe<] , a WBMR/D, FRE S~ M S0 8 093 KB FiXFENR .
B,

% 5 (Tab. 5) rls(Bu)Zl*-TB—l‘BB‘[l—'cxp(*- {Bo|)]
o
¥:TY 0 0. 25 0.5 0.75 1 2 3 4 5 [ 7 8
ag (B¢20) | 0.945 | 0.902 | 0.868 | 0.842 | 0.784 } 0.762} 0.7551 0.752 | 0.751 } 0.750 | 0.750
ay (Bo<D) 1 1.055 1 1.098 ) 1.132 ] 1. 158 | 1.216 { 1.238] 1.245 | 1.248 ] 1.249 | 1.250 | 1. 250

%6 (Tab.6) a(f) =1— L ff{1—exp(— {£,)]

11l
f 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.75 ) 0.8 0.9 L0
f1 —0.75 y~0.65 {—0.55 |—0.45 |~0.35 {~0.25 |—0.15 }—-0.05{ 0 0.05] 0.15| 0.25
ar 1.264] 1.239] 12121 1.181) 1.148] 1.111} 1.070 1.024y 1 0.976] 0.930| O0.889

O BFRIMKEBRIAR MEA RIS RF . RRERE RS THOK B2 A FBER, MEny #.1981,(5):58—79,
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3.1 KEFRARUIELAXNTRAUKE
2. )XER EEW FRBHBIE:
(O BEEATHE U W, R8B W, Lo Pe B .
(2) % ¥OTAEIE
EEH IR LT ERAEAE AT, =003 TR RE M TELE o740 B -

(gz, AT, /T, )2
- 4 AT, >0 (3. 1)
o T TR T W, W '

(3) MBERYGHY R

ERERY F IR AT EMEIRE TS BR -7 | KA KELURR . A A
FoKEER LAV IEHBRE RS N AT, <0nt « 3 AR H AT, =003 N # il
= A gmase

« {Wm™hPa')
30t 30 ~*6-Tm /s

P B 6—7 m/s
2T 3—4m,s

201
x M"/ I-4m/s s FH3I—Amys
- ~ 1 1FgE1—2m/
2—-3m/s R mfﬁ " ‘S
oh /l—2m/s SHIAA—5 m/s
AR 3—4 m s
L THIA2—3m. s
0 1 ) A d A A 'l A i
—4 -2 0 2 4 6
ATv ()
=2 o T <uatiTEE
Tab.?2  Characteristics of ancar \T, < 1
AR FRE S BB SIA B M Pe 9 38 TE Po FIE AT I KR K
iy ! 0 AT, =0
a7, = 2l (3.)
b AT 0.01 AT, <0
W AT, = AT, /AT, AT, = 1| C eS8 R AT 5T 45,

1) 3530 A ugmxfﬁmmﬂmmm
ez P, G5 W e SRI I ROUR Y & 47 AT, 89 (1 W2 [ A bk
2 NEY A LE « b b A LA TR R LA R
[ =(ua = b ¥ =qgtbh - 20ah)'* (3.3

= (¢° ~ h") * (3. 1
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BRAEP@+8)/3>=0,F1/3><<0,PI/0*>0,

ENERBLENE DR Ba/aw =0) FIRANHF (Ba/ >0 B2 X U AE
KO R FPa/aw >0 3. O AEAEKXRE K, th F3R30 X3 ¥ 8K @ % & Bl
J& IR K R R NBOKE KR, BRI B ZH —EWH 8 Po/w <0 XK
WHERHG DA,

AFHEKE W, B CRMEFSER, A 1. LA e g 53, )

a=a; (1 — exp(— mW,) + ayexp(— m W,,) (3. 5)
VHEW.RW =.5m/sIH -1 TESS—FHE, I
exp(— m W ")‘w s = 0.5 (3.6)
.t
m, = 0. 46 (3.7)

3.2 ABFRENRBHHITELARE
G FFFR B KRR INE RNCESR A

«=u; (1 —expt— m W, 4+ cyexp(— m W) (3.8)
;) =g+ A + B + 2 (AB'? 3.9
A = qPeW, (3.10)
W, =W, /6T (3.11)

Pe = (u ag")" o s (3. 12)

=1 — 85, «BB « (1 —exp(— |By{)] (3. 13)

=1 — S, ff Tl —exp(— |fy])] 3. 14

B = t(a. W2+ Pr W e (3.15)
PrW =P, /0T, (3.16)

P, = qgH AT /[ (] + AT, HW %] (3.17)

AT,..= AT, /I(T,.+T,)/ 2] (3.18)

iy = gy Uy (P ) D 4 a W a W) (3. 14)

wy = Dipy = aoPe WL AT L/ 0+ g AT (3. 20)

HRTFSHIREAT .

WFERE M AE o RO A fiTURE W, = W /T SEEWNR K. W «
CMNAR) HRW o= WL, /v) GSO51E B th 2 W0 Kl 8 7 F B R K& K
fEWH S ER] i R RUED N E oy FRRE S E G S B ROWHIEREWE .

2501 B S RCERE T RS S0 A RN O 2 A PO A M e T IR 8%
ER - OREHT2HSFEURKI2T . SIEH MK E L 1300A KB . KE
A TRAHMAR . AL A FAERALZ TN,

g = 0,027 — 0. 0156 W 7 — 0. 0025 AT | /(1 + AT " mm/d/hPa (4. 1

B g = 2.0~ 250 - 200 AT /0] ~ w AT Y W/m/hPa 1.2y
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gy = l. 7
0 AT.Z=0
oy =
{ 0.01  AT.<0
apy; = 0. 0277 (mm/d/hPa)?
=22. 09 (W/m?/hPa)?
o = o, = 0.05 mm/d/hPa
= 1. 412 W/w?/hPa
a,, = 0.0/65 (tnm/d/hPa)?
=13. 18 (W /m*/hPa)?
#; = 0. 0265 (mm/d/hPa)?
=21. 13 (W/m?/hPa)?

L2 a ﬂ‘]ﬁ‘ﬂfﬁ
Ghpea a L ME
yr = 4e0T >

Ae =e¢, — e,

AR = (e + AT ) (3a/aT,)

AT =T,~T,

ATw=1T

AT, = (T, — T)/AT

AT, = |\T.|/Tw

AT, =T, —~T.

e=0.79 KEREKEBEER

! ¥ 5 # 8§
Attached Tab. I List of symbols
ay=0. 0147 m=0. 46
A. KEEHkm?) | P KA ENPa)
p= L _Cr B ER |9 g
B b8 115 sE | ¢ I aTHk S {H
BB = 0.25 R L
Ce = 1.005 1/g/ K Re bbb
D =Ei(B:+T) N Yy

DnnzDirzr v ;EIEZ(.C)
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STUDIES ON THE FORMULAE FOR CALCULATING
EVAPORATION AND HEAT LOSS COEFFICIENT
FROM WATER SURFACE IN CHINA (1)’

Pu Peimin

(Narjmg Indtute of Gevgraphy & Limndogy, Chmese Academy of Sciences. Nanjymg 210008)

Abstract

According to the abundant data collected in fic!ld and laboraicry experiments by the State
Collaboration Research Group on Evapuration 2nd Hzat Loss from Water Surface since 1976
and a number of historic2! data observed in hydrologicai stations in the typical regions in
China. the elements infiuencing evaporation from water surface and the nonlinear interactions
between them are determined. new non-dimensional parameters (H .. Pv. Pe) and new
structure of the formulae are recommended. The constant cuefficients in the formulae are
determined based on the statistical analysis on measured data. The furmulae for calculating
daily evapouration and heat loss coefficient from water surface by using the data of regular
hydrometeorlogical elements ( water temperature; air temperature., vapour pressure; wind
speed and atmospheric pressure) have been obtained. The formulae were tested by 1860 group
data collected from both natural lakes (reservoirs) and thermal polluted water budies during
various seasons in different climate regions of China. and from laboratory experimental data as
well. It is shown that the accuracy of these suggested formulae is higher then that of other
existing formulae.

The paper consists of twou parts. This is the first part. which includes the main noun-
dimensional parameters influencing the evaporation from water surface. revision of sensible
heat flux and atmospheric saturation state on evaporation. structure of the formulae and their

empirical constants.

Key Words Evaporation frum water surface. evaparation formula. heat loss coefficient

frum water surface
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