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Table 1 Pan coefficients of evaporation
from water surfaces in China
A3 7 3|7 b DX b X v DX g DX Q0 DX 77 0 DX 52 07 X 42 [
E-601 [ 0.98]0.93|0.95]0.97]0.94|0.88|0.83|0.93
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$20cm | 0.67 | 0.51 | 0.69 | 0.68 | 0.63 | 0.60 | 0.55 | 0.62
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Fig. 1 R-Cluster analysis of meteorological parameters
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Fig. 2 Least square polynomial fitting of monthly mean

evaporation and monthly mean air temperatures
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Table 2 Pan coefficients of brines with different density
(after Oroud, 2001a)

P (g/cm®) 1.0 1. 26 1. 31 1. 34
Ky =FELike/ Epan 0.63 0.69 0. 80 1.03
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B 8.13X10 "eal/(em? « 4% « K'Y, T 25 5 44 %t
WA (KD e 28 4% W B (hPa) s N B B &
BRI R Y T4 5 54k B OB B R
JEHESRRSHGER D, RG2S 8% A X
MR FR WL B 31, 357 W I 4K 1 4421. 00 m; T #
A ST RS RE f7 e: 0. 95; Stefan-Boltzmann & %% o
8. 13X 10 "cal/Cem® « 4y « K') 5 JF I 91 i )52 5 %

N - — # N
c: 0. 08; 4 %t 1 B o.8><1+[/2730 P 1A

FUAR HPER 0 4 H dm g Atk n 3 4,
(2)0 R ERREITE AL .

S RGHE BRI, Hoh 25 S EC 5 IR K78 R 2 2 N UM ] . 5= Ca [ 6463 972}
SR T V0T 2 W T L A R X 273+ 2, 2731,
JIE 5 0 /o 0 01 E TR B S P 5~ 40°C (Rp g e UM 0 T B0 BIK IR TT 5 T A 55
292%0) B KE R aw (T, A5 46/ TF 7% (Dickson  (Magnus) 2280 24515
j— .63t/ L9+t
et al. + 1965) . fFLH 8 25 1 X V45 W01 1 B W 6 K 1 e, =6. 11 X10m e
N v 3 s — ISR N A ok B .
1L A e 399 o S [ 398 0 6 A 5 4% P R TR (3)y J2 i B HY bR A
JE£ LA 100%0~400%0 7 4 , 5% FH Pitzer #7135 y=CP./(ul)
VRITEE va. ZZALIEHI A 0. 67~0. 99, FEFE 0. 68
x3 ILHBHRERARRESR
Table 3 Basic meteorological parameters in Zabuye Salt Lake
Ay 1A 2 A 3 A 4 A 51 6 H ;| 8 H 9 A 10 A 11 A 12 A LAR
HIRCC) —9.8 | —7.4 | —3.1 1.6 6.9 12.0 14.6 13.2 10.2 3.1 —3.8 | —7.8 | 2.48
H %) 70 70 64 69 66 62 59 54 67 78 77 73 67
A X BE (%) 47 44 43 38 43 46 51 52 48 42 42 54 46
B 30 30 40 40 40 50 60 50 40 20 20 20 37
5 (mbar) 589 590 591 591 592 590 590 592 594 593 595 593 591
K3 (m/s) 4.7 6 6.9 5.6 5.5 4.6 3.3 3.3 3.4 3.9 3.4 3.2 4.5
F4 HHABHREBEHE(W/m®)
Table 4 Net values (W/m?) of solar irradiation in Zabuye Salt Lake
Ay 1A 2 3 A 4 57 6 A 7H 8 H 9 A 10 A 11 A 12 A LA
R 41.0 55.2 | 93.8 | 123.9 | 134.2 | 119.6 | 114.7 | 78.2 80. 3 80.9 47. 4 25.7 86. 2
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AF.C,=1004 J/(kg « K). A T2 W E L
oG PO S A s 0 KRS FiES TR T
AL 0. 62251 AR KGN, P ] AR 4G 4K
b4 E/JJ%EI‘ Tf‘%:

P.=1013/10/ 11000 t021)]

(DO E, 11158 A48 % b [ 28 % 1t 52 I %8 8 1Y)

A 7 e X A O (XEAE . 2002) -
E,=(0.12840.1238 X v;)) X (e, —ey)
K0 h 10 m @A RKGE (m/s)y e, —es Nt i E

T AR 2

(L (35 Ll & WOE E bl
WU AR AL

L =2.5X10°—2386¢ (J/kg)

= 0. 07922 —0. 00007561z (W/m*® » mm -
year)

(6) R BRBR ) f () = 0. 1280, 1238 X vy,
(XIVLEE, 2002) 1 B R AL a R 4E Pitzer SLAIIH5Y
a,=0.70, M A  FL AT H8 R W0 2 IR K 1 T
R BUEER S KK ZE R EUNE 6.

5 HiARXTE

ZEAXITRBRKARKTELE E, =
1316 mm/a, 5 ®20 cm jd 28 A LAY 2 42 1 28 A
x5

2

(2512 mm) AT BB N 0. 52, 167 iM% A
ZBH 0.579, 558 E 5 0. 52, BRI 0. 469,

AL e O SO R OK 28 s R, AT B 1 AT L
.

FLA HB 9 32F 17 38 Hhok /N B 78 & L (43 0 R
D100 em 78 A L6 4 P A D 19 1 7K 28 T 3t 38 5
5o o R R/ [ ) R TR 7% R b i 7K 7K R R R ) LE R
Wit o PRI S AR SCRR A LU 28 R R B0 o K 8% B 1 6 &
(NI, 1992) T S A 1.2 g/cm’ (FHLAR HR
R I K L EE AR D B B K A /N B 2K kL Y At
HREB «=0.616, 1fi/NIZE LI (P3.5 m) 5 I
) THT B K 25 R G AE K B B 1. 26 g/ em’ Bl K
0.69(F& 2), UL AT LIAS & AL 0 020 cm 7
R ML) 8 R s 5 B 46 oA 9 1T 7K 28 Kk S Y L 2R R
FE K = o X Ky o 35 T 53 FL A H1 £k 351 38 16 gl 7K 38

=+ =

ARERGED .M EAZS AR EHESE RS
BLAT
6 4k

VNS iR NN DNy 7 SN P (E]
T8 A BIR A R PR 180 6 i 2 G 45 X6 IV 9 e 2% R AR
B0 TR WOE 2 22 56 24 20 805 68 Ll Rk B
J7 s T RAAR AN [R] M2 R 5 A L A 22 8 8 55

R o EH

AXNHTENILBEHMXEERKARAERE

2=
Table 5 Evaporation from free fresh water surface in the Zabuye Lake area calculated by Penman formula
A 1H 2 H 3 H 4 H 5H 6 H 7H 8 H 9 H 10 A 11 A 12 A LA
5 0.2281 | 0.2697 | 0.3608 | 0.4897 0. 6809 0.9222 1.0710 0. 9885 0. 8298 0.5384 0. 3443 0.2623 | 0.5176
Y 0.3768 | 0.3783 | 0.3805 | 0.3822 0. 3848 0.3854 0.3863 0.3871 0.3873 0. 3840 0.3828 0.3800 | 0.3829
E,(mm)| 1.0948 | 1. 7115 | 2. 7232 | 3.4919 | 4.5858 | 5.2794 | 4.3666 3.9057 3.5503 2.7035 1. 4696 0.8204 | 2.7006
Ep(mm)| 42.48 63.08 | 102.15 | 137.38 168. 31 175. 04 167. 69 134. 94 128. 38 104. 71 58.69 33.29 1316
o6 FEARNTEMNIABEMNIEELTELER (mm) 5LLELRRZH
Table 6 Evaporation (mm) from the Zabuye Salt Lake surface and pan coefficients calculated by Penman formula
Ay 1H 2 A 3 H 4 H 5 H 6 H 7H 8 H 9 H 10 H 11 H 12 H Bt
KA 27.2 | 42.9 | 72.2 | 105.5 | 131.4 | 140.3 | 136.2 | 106.3 | 101.2 | 79.7 | 42.0 | 20.5 | 1005
R K LI E 84 105 166 219 298 334 336 267 267 211 132 93 2512
K 0.32 0.41 0. 44 0.48 0. 44 0.42 0.41 0. 40 0.38 0.38 0.32 0.22 0. 40
T : K= @20 cm g 7 A& LR 7K 78 & 1 WL AE /0 100 /K 76 % BT JAH
RT WERBRHETENIAREMERERSRE 020 com RELZMMILELZRZH
Table 7 Evaporation rates from the Zabuye Salt Lake surface and pan coefficient calculated with the empirical ratio
HAy 1 2 3 4 5 6 7 8 9 10 11 12 AR
K 0. 35 0. 45 0. 44 0. 46 0.52 0.41 0. 60 (0.53) 0. 46 0.37 (0.3D) 0. 26 0.43
7R IR K
84 105 166 219 298 334 336 267 267 211 132 93 2512
7% & (mm)
TIPS
29.4 47.3 73.04 100. 7 155.0 136.9 201.6 141. 5 122. 8 78.1 40.9 24.2 1080
7€ K& 4 (mm)

I K= 020 em i 28 K LR K 26 4k /0T 5 7K 26 4 4
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Rates of Evaporation from Saline Lakes on the Tibetan Plateau:
an Approach to Measurements and Calculations
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Abstract

This paper gives a review of the methods of acquiring evaporation rates from large free water surfaces
and summarizes the relations of the evaporation rate of fresh water from a ®20 pan to air temperature,
precipitation and solar irradiation. A modification is made of the conventional Penman evaporation equation
to allow relative accurate calculations of the evaporation rates from saline lake brines. The evaporation rate
from Zabuye Salt Lake on the Tibetan Plateau was calculated as a case study to illustrate the operation of
the improved Penman equation. This method may be applied in the calculation of the saline lake surface
evaporation and water balance and also in the technological design calculation of saltfields in saline lake

development and practical production.

Key words: Tibetan Plateau; saline lake; evaporation rate from saline lake surface; modified Penman

formula



