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The comparison of values calculated by different potential

evapotranspiration formulas over Lhasa Station during 1993—1999
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Table 1 The comparison of correlation

coefficients between values calculated

by PM formula and the other formulas

LRES LB
Remanenko 0. 96
Hargreaves 0.74

Blaney-Criddle 0. 64
Linacre 0.63
Kharrufa 0.59
Thornthwaite 0.58
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Fig. 2 The comparison of monthly potential evapotranspiration and evaporation
AR 53 T L SR 78 R AR PR X
3 mt AL ARMIATEIE,

3.1 EHBaXMEE

16 1E 7 i 1 2 208 % sl B A — 18 1
LT IR 25 B 0 AF A8 Ak A 55 00 DU A A 5 08 LR B AE
BB A EH B IAEL T B RS R E (2
61 mm, 5 9 H = Kt 56 000 5T ok Y g {E
(135 mm) A HE B B AR /N . A =R IEA B E . 50
GE RS 4. 2 mm BB AR, T 7 0 e R
AR TR = B R vk A 25 ) Tl A< TR 5 i B K 35 A

3100(P +10)/
3100(P +20)/

3100(P +15)/

3100(P +80)/

3.2 BERWEBRSH

P 2 C2) il B30 1) o 1% 3l 2% i k5 48 TE R R R
AT A5 R Ko B 2 XU 3 UL 5k e A 1) 52 B
AR EEHATX L S5 RN 3 R .

Hi1& 3 AT LUE B e s A R A R
B TE RT3 BT LU B 830 O 600 v 2 KA 3 ) WL
DA BB IE AT G 93T 50 25 R AR A Al ks 35 e A A2 4
5 A — B e L o BUAE S A BRAE A
EIE A BT 25 R 28 R Bk 1100 mm P L W%

(3100 +1.8P%

3100(P+5)/[3100+ 1. 8P2cxp<

(3100 - 1. 8P%exp
xp

3100 + 1. 8P%exp

(3100 +1. 8Pzexp<7

16 IE T A A T H S A5 R S E A b,
TR E R R MR AR/ HiHRE
S LIAE P 258 5 AR 2 E B AR B R, 25 (R
Ko WA, TS K& A, o2 & 1K
oA 25 5 R SRR 43 R LA A TR 1) 48 4%, Bl
FARE T B EE WA BT,

TEAN % e B 20 2 003 B ) it B o
BRIAY M/NF 0 CL,0~5C,5~10C,10~15C L &
KT 15C 5 MARFEEH ABEF AT .
34.4T

235+T”’ T<0C;

GeT) ] 0C<T<sC

63?444;)_’ 5C < T<10C; 2
(23354%4;[):’ 10C < T<15C;
633{3444;):» T>15C,

ANTF R H 2 R 6 080 1 B R A8 I i Y 2
BIE G R A & KB 45 R 88 T8 R
(T 25 5 5 00 A 22305« T 3 22 TR) e /N 1Y) 22 (AR
0. 2 mm; & Z= 15 45 S W] 8 K 8 1 i o 7 2 281
TR L W T H B 2 X5 A 00

HE 3 0] LB W& I G A X534
5 ULIAE 2 18] (1 2t 56 R B & B IE AT S AT A
25 LI 22 18] (1 2 1 56 & (& 1E G B 8 U3
S5 5 MIE M R* (R HHISE R E0O k0. 92 A& IE T



5% 2 3 i ¥ % AF A TR R R 3 XAl A 2 B I 235

R A XGRS R S E R R® 0. 83, M58 i H1Z% 2 AT DL L m Al o U8 I 5 i 1T 3R 46
0. 05 7KV 1y i & PERL 55 o TR V2 KRR 5 22 2 W] B/ T i A B IE
180 -
160 —— mFAREIERT - EHRAREIEE  —— b H RO B
140
120
g
& 100
il
&K 80
#
60
40
20
0 4o 4
= 5 z 5 3 5 5 5 3 5 = 5 = 5
X R X X X =S K K 5 N ES ES E E
2 2 2 2 2 2 2 2 2 2 2 2 2 2
i i)
150 150
y=0.5448x—2.4113 y=0.817x+4.9426
é g
< 100~ E 100t
23 ER
& &
S RS
= &
X ¢ K
% 50 £ 507
{2 iz
EIERT
0 &> L L 0 L L
0 50 100 150 0 50 100 150
S/ mm S/ mm

B 3w AT GRS RS B e R0 UL I GOk Y X L B AR 56 4 BT
Fig. 3 The comparison of results estimated by Takahashi formula before and after correction
to observations with correlations among them
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Table 2 The comparison of results estimated by Takahashi formula
before and after correction to observations

Ao S /mm : %ﬁﬁxﬂ%iﬁ? ‘ %ﬁ&xﬂémﬁ
AR /mm MIXRE/ % SR/ mm HRHRZE /%
1 3.1 0.7 76.8 7.9 152.0
2 13.4 2.3 82.7 12.2 8.6
3 29.4 5.3 81.8 20. 8 29.1
4 19.1 5.4 71.6 24.5 28.1
5 69.9 22.3 68.2 45.4 35.2
6 99.5 55.5 44.3 93.6 6.0
7 130.3 58.9 54.7 102. 6 21.3
8 69. 6 51.9 25.3 82.9 19.1
9 55.5 49.1 11.6 57.5 3.7
10 26.4 5.4 79.6 23.8 9.5
11 6.3 0.5 91.7 11.9 88.5
12 3.3 0.1 96. 5 5.8 77.7
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The Applicability and Modification of Takahashi
Formula for Evaporation Estimation in Lhasa

Fu Jing Fan Guangzhou Zhou Dingwen

(Plateau Atmospheric and Environmental Research Key Laboratory of Sichuan Province,

Chengdu University of Information Technology, Chengdu 610225)
Abstract

Researches on the latent heat, the process of water balance and the dry climate of Tibetan Plateau are
of great significance. But due to the limits of estimation methods, observation instruments and lack of sta-
tions, there is no long, accurate evaporation data on Tibetan Plateau. Therefore, it is important to choose
a more efficient, simple formula to estimate evaporation. The data of the Lhasa can represent the average
state of the entire Plateau. In order to calculate the evapotranspiration, several methods including Taka-
hashi formula are adopted and the results are compared with data of the Asian Monsoon Experiment. The
result shows that the calculated values are close by PM formula, Remanenko formula, Blaney-Criddle for-
mula and Hargreaves formula. The values calculated by PM formula and Remanenko formula begin to in-
crease from January, reaching the maximum in May, and then decreases. But for the values calculated by
Blaney-Criddle formula and Hargreaves formula, the maximum appears in July, two months later. The
values of Remanenko formula and PM formula are closest, so the Remanenko formula can be used for the
area lack of data. The maximum of potential evapotranspiration appears in May, but the evaporation is
smaller due to lack of water, though the sun radiation is strong. As the relative humidity increases with
precipitation, the potential evapotranspiration decreases, while the actual evaporation reaches maximum in
July. The value estimated by the Takahashi formula has large bias comparing with the observation, indica-
ting that Takahashi formula is not suitable for Lhasa. The bias is greater when the temperature is higher,
because the frozen soil, ice and snow thaw on Tibetan Plateau have added the uncertainties. Considering
the direct proportion between the temperature and the gapbias, the temperature is divided into 5 grades:
Lower than 0C, 0—5C, 5—10C, 10—15C and higher than 15C. Without changing the original coeffi-
cients of the Takahashi formula, a coefficient is introduced on the precipitation part., which leads to results
closer to the observations. The maximum of actual evaporation appears in summer, reaching 100 mm or a-
bove, which is slightly less than the measured value of the Asian Monsoon Experiment, and the minimum
appears in winter. The value calculated with the modified formula is significantly higher than the original
formula, closer to the observed data. But the value in winter is significantly higher than the original value,

slightly higher than the observation.

Key words: Tibetan Plateau; evaporation; Takahashi formula; latent heat



