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Tab. 1 Comparison between G and aues

N N, Xea Yoo A oy Rey o b 4 Deym
LAB | 97 0 0.310 | 0.308 | 0.066 | 0.081 | 0.958 | —0.056| 1.174 | 0.026 | 0.002
0 0.311 | 0.308 | 0.083 | 0.081 | 0.966 | 0.013 | 0.947 | 0.022 | 0.003
0 0.288 | 0.308 [ 0.060 [ 0.081 | 0.784 | 0.002 | 1.065 | 0.054 | —0.020
GS 148 0 0.273 | 0.267 | 0.041 | 0.048 ] 0.761 | 0.020 | 0.906 | 0.033 | 0.006
0 0.266 | 0.267 | 0.045 | 0.049 | 0.769 | 0.045 | 0.836 | 0.032 | —0.001
0 0.277 | 0.267 | 0.038 | 0.049 | 0.807 |—o0.022| 1.041 | 0.031 | o0.010
HG 36 0 0.420 | 0.423 | 0.077 | 0.069 | 0.986 | 0.053 | 0.881 | 0.015 | —0.003
0 0.439 | 0.432 | 0.101 [ 0.069 | 0.995 | 0.126 | 0.687 | 0.037 | 0.015
0 0.442 | 0.423 | 0.102 | 0.069 | 0.997 | 0.124 | 0.677 | 0 038 | 0.019
HY 177 3 0.440 | 0.450 | 0.131 | 0.134 | 0.886 | 0.055 ) 0.89% \ . 066 | —0.010
MZ 5 [ oaas foaso ot Troasa ) e s IR t [To72a [Toiwe | —0co07
5 0.455 | 0.450 [ 0.155 | ©.134 ) 5.871 | 0.110 | 0747 | 0.077 | 0.005
ws | 203 1 0 117 | ¢ 403 | 0.074 | 7.096 | 0.5% | 4088 | 0.765 | 0.080 | 0.009
5 0. 448 ! 0.403 | 0.30i ! nu96 | 0.536 | 0.175 | 0.509 | 0.105 | o0.045
5 0.458 | 0.403 | 0.100 | 0.096 | 0.546 | 0.162 | 0.527 | 0.108 | 0.055
Y % TS 0.365 | 0.064 | 0.062 | 0.084 | 0.504 | 0.115 | 0.693 | 0.075 | 0.001
5 0.360 | 0.364 | 0.073 | 0.483 | 0.166 | 0.552 | 0.552 | 0.081 | —0.004
4 0.367 | 0.364 | 0.073 | 0.084 | 0.417 | 0.189 | 0.477 | 0.085 | o0.002
GT 192 1 0.414 | 0.423 | 0.163 | 0.122 | 0.790 | 0.180 | 0.589 | 0.101 | —0.009
10 | 0.424 | 0.423 | 0.183 | 0.122 | 0.683 | 0.230 | 0.455 | 0.133 | 0.001
11 | 0.445 | 0.423 | 0.174 | 0.122 | 0.683 | 0.211 | 0.477 | 0.120 | 0.02
Gz 17 0 0.381 | 0.413 | 0.126 | 0.118 | 0.754 | 0.144 | 0.707 | 0.092 | —0.032
4 0.392 | 0.413 [ 0.152 | 0.118 | 0.696 | 0.202 | 0.540 | 0.112 | —0.021
4 0.412 | 0.413 | 0.144 | 0.118 | 0.694 | 0.179 | 0.569 | 0.105 | —0.001
XA 245 9 0.363 | 0.372 | o.111 | o.111 | 0.732 | 0.107 | 0.732 | ¢.082 | —0.009
15 | 0.373 { 0.372 | 0.135 | o.111 | 0.686 | 0.161 | 0.565 | 0.100 | 0.001
16 | 0.393 | 0.372 | 0.127 | 0.111 | 0.673 | 0.140 | 0.592 | 0.099 | 0.021
YP 172 0 0.359 | 0.358 | 0.097 | 0.109 | 0.626 | 0.098 | 0.705 | 0.090 | 0.011
4 0.363 | 0.358 | 0.093 | 0.109 | 0.526 | 0.135 | 0.616 | 0.099 | o0.005
4 0.380 | 0.358 | 0.088 | 0.109 | 0.513 | 0.116 | 0.636 | 0.101 | 0.022
YX 109 2 0.404 | 0.393 | 0.106 | 0.116 | 0.807 | 0.039 | 0.881 | 0.070 | 0.009
5 0.436 | 0.395 | 0.143 | 0.116 | 0.797 | 0.114 | 0.645 | 0.096 | 0. 041
6 0.456 | 0.395 | 0.137 | 0.116 | 0.796 | 0.087 | 0.674 | 0.103 | 0.061
v 1860 | 22 | 0.377 { 0.379 | 0.109 [ 0.112 | 0.761 | 0.085 | 0.781 | 0.076 | —o0.002
. 50 | 0.384 | 0.379 [ 0.132 | 0.112 | 0.731 | 0.141 | 0.621 | 0.091 | 0.005
v 51 | 0.398 | 0.380 [ 0.131 | 0.111 | 0.685 | 0.148 | 0.582 | 0.099 | 0.019
1 1860 | 46 | 0.380 | 0.380 [ 0.124 | 0.109 | 0.760 | 0.126 | 0.669 | 0.082 | 0.000
] 51. | 0.378 | 0.380 | 0.121 | 0.108 | 0.734 | 0.131 | 0.660 | 0.085 |—o0.002
v 51 | 0.391 | 0.380 | 0.118 | 0.108 | 0.729 | 0.117 | 0.673 | 0.085 | 0.011
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F-T-IHRAR . EE/NAE XM/, BB Fa/w > > 0L HBRARRBEREHN
fER L ER R, FHEBM A ALK EREAXFETRERZNEA A ERAMNE
GD. AEZAXBEATRECEEMBRRITIMEGE 2) 4 AT H{EMTBIE:
[AT |/l + 6o AT?) a5, = O(AT = 0),5% 0. 01 (AT < 0)

B ay = [0.027 + 0. 0156W ;% + 0. 0025|AT | /(1 + a,AT2)]? mm/d/hPa )
Kag =[22.0+ 12.5W 2+ 2. 0|AT |/l + a,AT?)]? W/m?/hPa ¢3)

HERITLEZXBUARXAEN o HHHE (a) FELTFRNE (a.), RN 1860
CAGHT Aa= | Ga— Gue [>0. 25 mm/d/hPa KRBT RE . VELBE . WEN22K,.H
A 50 151 Ko aw s aa R HIE RBN42 54 0. 761,0. 731 $1 0. 722, ¥y J7 £ 43 54 0. 076,
0. 091 I 0. 092 mm /d /hPa, ¥ {f iR 2 4> %15 — 0. 002,0. 005 f1 0. 017 mm/d/hPa, Z& L H
WARKEZHEABRPHMIRE I 7% .. RS TF BRI g g
AXAAHFEVI B EERLTFEMEWE D,

#£2 IFRERELREH RQ) EMBRERSMETE R GIHHE

Taun. 1l Comparisior. bet'ween former (a) and revised (b) schemes

W & OB | Ne Ne R., SD. Dupm
GT a 192 10 0.622 0.125 —0.010
b 192 10 0. 668 0.123 -—0. 008
Gz a 117 5 0. 743 0. 097 —0. 027
b 117 5 0. 746 0. 096 —0. 027
HY a 177 4 0. 835 0.078 —0. 029
MZ b 177 4 0. 842 0. 075 —0.024
XA a 245 15 0.713 0. 092 —0. 005
b 245 15 0.712 0. 092 —0. 005

YP a 172 4 0. 544 0. 096 0. 006

b 4 0. 550 0. 095 0.007

YX a 109 5 0. 839 0. 081 0.032

b 5 0. 884 0. 081 0.033
o8 a 1860 50 0.733 0. 085 —0. 001
b 50 0.738 0. 085 —0.000

AREERFHERT XE G R—H AXRRMKE Adams 2 ([7]14F 1,[11D),
EAREEME, M RENKEEESESA BN . X1 ER B HRA LS RE LW
HAERREUERENA. 1 ERATIERNETREFHIS AR (ER) REXAR
(B Z)H Adams A5 (HEL) M. NEAETRAXAR. EFUALTWIEH 4550
REAT =35 C,AEKXTFI m/s HKE, RERZFAXAMK, AXAXAMEFLT AN
. Adams AXEK - SBLX RN FRE 1 m/s LT OO 5+ FE WK, 762 T A K
WWR: A AT ~0% AT B/MIER T, Adams ARG HMEKIE.

EAEL AXEEAXBE B0 DEIHROERSAREREAX (T RORH
A, REBELHR LT RFHEHTHES TR,

ARMET DT ROFEHERBRAEIN FE180ATHF, I HTR a BiH34:
O 5T LW 0 IR A | >0. 25 mm/d /hPa M5 FIF46HI5 10 A 10%) , X R EH
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a(mm / d/ hPa)
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Fig. 1 Evporation coefficient a versus air-water temperature difference A T and wind speed W,

0. 760£10.734 (R®3.5%),a BIH £41 5 50. 082 1 0. 085 mm /d/hPa(F /3. 6%),a F-
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Tab.3 Influences of hydrometeorological clements on a
w | P AT 7=0.9 f=0.7 f=0.5
(m/s)|wPa)| (C) |T.=45C{T.=25C|T.=5C |T.=45C|T.=25C| T.,=5C |T,=45C|T.=25C| 7r.=5C
1 1000 —5 65. 2 67. 4 69.5 65.9 73.7 81.3 61.9 70.2 79.8
0 57.6 59.2 62.2 60. 2 611 63.3 62.0 62. 4 64.3
10 67.3 69. 4 7.5 68.5 70.3 72.5 69.5 71.1 73.3
15 80.0 82.7 85.5 80.6 83.1 85.7 81.1 83.5 86.0
35 98. 2 101.8 106. 1 98.5 102.0 106. 1 98.8 102.1 106.1
700 —5 65.7 68.0 70.3 64.9 72.8 81.3 63.1 69. 3 78.7
0 58. 1 59.6 62.3 61. 1 617 63.7 63.1 63.2 64.8
10 67.9 70.0 72. 4 69. 2 71.0 73.4 70.4 71.8 74.2
15 80.6 83.3 86.3 81.2 83.8 6.7 8).% 84. 3 87.0
35 98.7 102.5 106.6 93.0 W02.7 156, 7 49,8 102. 9 106.7
500 —5 66. 1 68. 6 71.1 83.7 7.0 81.2 68, 2 £8.2 77.6
0 58.7 60.0 62.5 62. 1 62. 4 4.2 64.3 64.2 65. 4
10 56. 4 70.5 73.1 5.0 71.6 74.1 71.4 72.5 75.0
15 .l 83.8 87.1 819 84.5 87.6 82.6 84.9 87.9
I8 99. 9 10. 31 107.3 99. 4 103.3 107. 4 99.7 103. 6 107.5
3 1000 -5 102. 2 110.7 117. 8 108.6 136.2 163. 1 101.3 124.5 157.9
0 97.5 108. 4 122.9 102. 1 111. 4 125.1 105.7 114.0 127.0
10 105. 5 114.1 121. 1 108. 6 117. 2 124.6 111.1 119. 6 127.5
15 115. 4 124.0 131. 2 117.2 124.7 132.2 118.8 127. 1 133.1
35 127.5 136.3 145. 8 128.6 137.0 145.9 128.5 137.5 145.8
700 -5 103.1 112.7 120. 9 105. 6 133.0 163. 0 101.0 121. 6 153.7
0 97.7 108. 5 123. 0 103.2 112.1 125. 4 107.3 115.1 127.6
10 106.5 115.8 124. 2 109. 8 118.9 127. 8 112.7 121.3 130.7
15 116.7 126.3 134.3 118.8 128.0 135.7 120. 4 129. 6 136.9
35 129.0 139.0 148.0 130.1 139.9 148. 2 131. 1 140. 6 148.3
500 -5 103. 6 114.3 123. 8 102.5 129.6 162.8 103. 4 118.8 149.9
0 97.8 108. 6 123.0 104.2 112.9 125. 8 108. 9 116. 4 128.2
10 107.3 117.2 127.0 111.0 120. 3 130. 5 114. 1 122.9 133.2
15 117.7 128.1 1372.5 119.8 129.9 139.1 121.7 131.6 140.5
35 130.0 141.3 150. 8 131.2 142.3 151. 2 132.3 143. 2 151.5
7 1000 -5 174.2 192.8 208. 6 191.7 253.9 315.3 182. 4 228.5 303.5
0 174.2 203.6 240.7 179.2 207.7 244.7 183.6 211.3 248.2
10 177.3 199.2 215.1 182.4 205. 4 223.0 186. 6 210. 2 229.4
15 185.1 205.0 219. 1 188.7 208.5 221.3 191.8 211.7 223.4
35 194.8 212.5 229.7 197.1 214. 1 228.7 198.1 215.4 229.5
700 —5 173.0 196.7 215. 4 185.5 246. 4 314.9 179.5 223.0 | 294.0
0 172. 6 203.0 240.5 178.5 207.5 244.7 183.6 211.5 243.8
10 177.6 202.2 222.0 182.9 208.0 229.9 187.3 212. 6 236.1
15 186. 4 209. 3 226.0 190. 0 213.0 229.0 193.3 216.3 231. 6
35 196.8 218.2 234.4 199.3 220. 2 234.8 20). 4 221.9 235.0
500 -5 172.5 199. 4 221.7 179. 4 238.5 314. 4 178. 4 218.0 | 285.2
0 170.5 202. 2 240. 2 177. 4 207. 2 244.6 183. 4 211.7 248. 4
10 177.1 204. 1 227.9 182.7 208.8 235.5 187.5 214. 4 241. 4
15 186.7 212.5 232.9 190.5 216.3 236.3 193.9 219.7 239.3
35 197.6 222.7 240.5 200. 2 225.0 241.4 202.5 227.0 242.0
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T, /N HERBEI, By <Offj | By |RK, TEAKK IR o, B o B R IN KR MK XS
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ZALRBK. f BHL20% 0 — RIS — 3% SEM TR GG LK) —BRITE o H
I, % P 11000 hPa FEB]700 hPa B, o —MRT[MD0 120—3% , B RM R TR 2% —3%.

Rk HEERENRTAERER, M c ERRATIZIL, BEEEEHNERR
MET, UEREARLE.FHRULE. 2%, BRKEMXRTFRKEFEREG,
BRTHEERW AT 5 RAFRT, f.P OEARIENLESR. KT HHKE B R R
KRREAHEELE.BARERME «HAR, WHE o/, HXESRTH).

3 KERAR LA

BARR K BRISON RS DS HARE TR R E BN ELRSH; HEYwl
JTRVENS R . TEFTHNSOER N RE . ER CKERE 7, 3284 1 CHKE &
BXGER @ (T, MR, .

K=[ad)—-—aT@D)/[T, —T.,)=~aL/ar, ' €))
AP T ARKEANHEBRKERE, o FPEBE . Bl o ARKEENERE o =3,
a=atata 1

o A KEEGTNEES TRENAEMERIL LR AR .0, o TAKSIHXUERE
WE, LAR.8. ROFERMFR/DFLRRRH, ROERENG o HERKAR
ERM o=q/A WAL KRS o SHRREAHKIXKRTE.Y o § W/m?/hPa IR
KRB E BT a. 4K o FEAS T, KRG, RTTBEGIRE K[6]:
K =a(k, +05)+ yr +AK (5)
AK = (Ae + bAT )(3a/3T,) ' (6)
XE by = 3./, vr = d0eTL ,FUBHE RERWE o & 3a/0T,. :
WEAS K AT ETS 6], (5) SR M Sk At r K K KA E B Mg B
) AR S BB — ROKTTE T, e (B2 R110D, FHk, TRFREHB EHBRER
LA K AR BT SRR HLBAEE/DE B EN BT, A2 R010],
gt 3 o ) AXRFHRERKMEKLSRERM a MLWB N EE, @R
BANREE#L T o, MHE I do/aT,, MBRARNLRXETH «a BRERA—FK,
BEFH K EHRTRARKREAKN EXKTERMRB/MNPHSEH Y-
6k = [(ae + bAT)/(kr + b)]/[(3a/3T,)/a]
ZIEH Ae/AT = ky = 0. /3T,, a7~ (ay + o W2 4+ a,AT )V, .
0K = AT /[(3a/3T ) /a] = (AT )/[2(ay + a,W? + a,AT 1]
st o] W, B W do/ar, WOTRESI R M TR EEDMERRK. |AEIY W, >+t oo
0},AK=~50 % .4 W,=2m/s,AT=25C,T,=40 CI},AK=16 %,
ZXAN AKX KARE T, —EEd AT HEEYW oM K, 3—EEL By, D.»



207

)

WHER KRS MR BB AR R(

33

\ N 1 ! i \ ! ' i \
" l
L R T S e 2 VRS SN NS S S
N\t i f “ v 2 ! ¢ '
RO\ N R el R R
S v-/l ceodolo ". ' '
X 1 fomee H e &
17N 1 ~ ]
F~m—t PN - it - N B et - Gl B RSP NS
§ ] ~ /v
1|10T|||r| .lnlullxo‘_q L R i A e R
{ ' g
R S v e Y -
9N -
! B
|..Il|4_l|..|l_ lllll l[lldlll! o~
s | |h /. |
-~ - N
) H | /”
+ 4 + Ay o
- =1 e e
(8dY / W/ M)®
T N
RNV SO
"41/../. ' ' L
' i i !
RO N A A
P "
I 4 N s
§ f . i ~
R A ) PP U s g
I ' Q¢ ' Wu
' .
l..lt_ﬁ..lnw.-nn. (.Pc.."nn..L
i . ‘
lnlld..l..lL.ll..l,._.n V/ll.“llllw?.
! | ; AN !
B S )
f | | r
AU S S'S N | WU o
-]
a 8 2
(B4 / W/ M)® (344 /W / M)»

UF & %

={. 7;
=0.3
2%

Wm/s)
5C,f

aRf K BT —BRERT.HFHE3m/

XFE.
ARBE A R ARI LS 1 #BAEMAR T REN U

25C ,f

BUHEHNEAF T oM K #

700 hPa, T,

b:2=1010 bPa, T.

0.7;
=0.7; d:P

Ez USWUATyTUfﬂP B‘J*g

Fig. 2 o versus W (,AT,T,,f and P

Wm/ s)

¢:P=1010 bPa,T.=5C,f
W ERN W~ B aa/aT

a:P =101 hPa ’T.=45.C vf

EH MR T AR R KIS R R,
S FPAKBRERK 0 2 kK BRHFTHANAMELRITE. BT ERBHAKE

o K B ESHIFREBEU<I (—H0.75—0. DAETERE.

BT ety

AT R
e A I BOHE, TR A (DX N REA LK.



208 M m®m B ¥ 6 %

X F ARG L SREFEHEHBE 7.0, T, o FAXKREREHIE,
ABERBRARBEREHC, ZEREREMALEE.

4 & i

AEERKEMERARAXSRER—PEEFRMR. i F R BB AKX, B
FEABNEERENEHEFAE MEXEEE TR~ PEE. AKX SRIIE
HEAERERERELAR BRI SR AN RN MAE FHHEAIKER.

BARENRBMNER, TR FEMEOKERREAFRBIIASRERKE
T 2R 280 T (6 W7 25 A HERR VO AT R L 85 2 o B 3R IT TEJS kT4 AT b i S0 R
EHERR . FAE B MAL B, HGIDHHILEF RO 89, 5 -F G0 HBIATHA
XK - RALTREEELSH, FUERN.

TERERRRE « (R Eh, RAES BEEH D ZRAE TR NERE L AEZTH
WARTFRD2— SIS R KA Po BN YW M B —HESYUERBER
G A YN BB ERERREELE T o~aT, AR, XA
BRFERIIFFERE XTR N o 9 —RBE.

th T KRR AL Bk — SRl gy B 3 #e, TG EL B9 R Sh BRI B B30 B, BT WL R 0 ST %
WK R FASSTFOHRE RN B A M T 8RB RS HE R WA
KB AR X A R B 0 R B, DL ROK SRR BRI B X o R SR R B X R
HEmEAREARSGEHI, AXREIARB RN BERLENE B
— 35t B IR— M T i Pe=(ayad) apay, LA RO KA BT IR B E AT “ R A K
RE"We WA H—E BT W,~0, AT—~0 J& AT <0 #9485 £0R & oy X3 53R 0 3 Hia dk
SAHTER, RET —TEEAR.XTREMY « W RBE.

SHFREEFESBEANIAHRE KM - AREREIS0AFHRHNER, &
BEY o~W BHARGEHHRRNAWENBKYE, SHANSRKER. RER PR
o EOR I B R O BB AR ([7 ] (R 122D S RERFRMER K KH ) La3t
EHBEAR, £ER—H ARM Adams 2R BBHRARE, BUEEIH ARERE
AROHERBAR(V OEMERBRFUE LR HE LSS A ERNE LSRR
B AT MR AXARKE A ARAERNE, A S MM EN X ERERN, &
BLEMTHERLEEE N, ARAMHREI% — 7% (DR N REWMR, BT,
A HE AL ARBTG5 T A :

M H B R T HH, o W WML X REERBE.W,< 0.5m/s B, a~
AT,V?, BEREMK, AT HIWEA N REK FPa/aw 2>0, ERRHEK Fa/aW 1 <07
HEAGHMEER T a5 7., f 8 P A RAHX. AL TT0 WL/ R R ek X2 0 9
B.T.8P5C, o~ % — 1%, RKWX6%—12% . f BP20% , a —RAFI I %

© WBRMAFOKXWFHRE  HHFOKTRR BRI, KR E ME R AR B G RHRD .
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—3% P H11000f 3700 hPa b, o — AN % —3% . FHEEARE EXENET,
AERERRE SR VEARETEFLE L5, ARKEHNEABRKESEHE
RS T AR s )

AREHEIM A BHMH I AERAR K +ABE. BV K A5 aH %, MRS
%/ KX JEETIEM K MEEH2Y%—20%. HETEEEHFHEREDRTFHEN
PEAT, B R R A S (R T XA PR R K. 5 m M RE. SE. KREM
AFBE SESAER, LT REBBARS o & K 8. %4 KW 05 BN 8
TEAEAHNEETRRHROKXSRES RTHR NS T o & K 4, #ti%
HEIIEA.

CAREW N ETRENNEEA KR TEARNE, XY FRAEFRIBRRAER
I K RE R R R A DR TR, UEH— SRR KERF AN EHT
AR,

FALFASEBYER IR HFLHRTHH FY, 9V S RELN BN TY
R MRS TREEHIAREBH P RN,

5 F SRR BRI, ST R E RO — B TR, LR AT X A Rk g b
RRGEMURAKTRD HHERGERESYREE, CRGFHRITRROEE.
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STUDIES ON THE FORMULAE FOR CALCULATING
EVAPORATION AND HEAT LOSS COEFFICIENT FROM
WATER SURFACE IN CHINA (1)°

Pu Peimin

(Nanjing Ingtitute ~f Ccogranhy & Limudogy  Chinew Andery of Sciences, Nanjmg 210008)

Abstract

According to the abundant data collected in field and laboratory experiments by the State
Collaboration Research Group on Evaporation and Heat Loss from Water Surface since 1976
and a number of historical data observed in hydrological stations located in the typical regions
in China, the elements influencing evaporation from water surface and the nonlinear
interactions between them are determined , new non-dimensional parameters and new structure
of the formulae are recommended. The constant coefficients in the formulae are determined
based on the statistical analysis on measured data. The formulae for calculating daily
evaporation 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 bodies
during various seasons in different climate regions of China, and also from laboratory
experimental data. It is shown that the accuracy of this suggested the formulae is higher than
that of other existing formulae.

This paper consists of two parts. This is the second part, which includes the test of the
formulae, influence of hydrometeorlogical elements on evaporation, calculation of heat loss

coefficient, and conclusion.

Key Words evaporation from water surface, evaporation formula, heat loss coefficient

from water surface

@ The first part of this paper was published in Journal of Lake Sciences,1994,8(1):1—12,



