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Penman AR R HHGHER

Penman 7E 1948 E 4R A B V-4 i WY #UR
BHSHTES TARRENERITREAR:

E,=(AMM+~E,) / (A+7y)

RF:E, HKEHERE(mm/d) ,A B FHKIE
THRAKKEHZNAIE(KPa - K') A KbiEg
AR (mm/d), y TR % (0. 067 kPa -
K™ ,E, K TS (mm),

EE MBS EEF CHR (UNESCO) R R
45 ( C. W. Thornthwaite ) B} Thornthwaite 735 ¢! , L
HEARXIT:

E, =16 x (10T/1)*, APE =E, xCF
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BFFTIX 2000 ~ 2005 4 FEK RIEIRELE R
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SEEATHEREZERELR. NE1FEL,6aFE ¥
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Tab.1 The main meteorological indexes from 2000 to 2005

. T T e Tooin T, RH 14 E, R HE#E T, Ry
/C /C /C /C /% /m-*s”' /mm /mm /h /C /mm

2000 8.6 34.4 -31.5 9.6 62.8 3.6 2850.0 109.8 8.0 3806.6 100.9 0.92

2001 9.3 39.4 -24.0 11.1  63.2 3.8 3269.9 87.5 8.6 3867.8 87.5 1.00

2002 9.2 39.0 -33.5 10.9 58.3 3.4 2829.1 127.3 7.7 37325 121.6 0.96

2982.2 108.2 8.1 3742.1 103.3 0.96

2003 9.0 40.0 -33.5 10.5 61.4 3.6
2004 8.4 37.6 -33.5 10.5 53.4 3.6 2982.2 119.8 7.9 3405.6 115.0 0.96
2982.2 78.8 7.9 3679.5 114.2 1.00

2005 7.9 42.4 -26.5 10.5 50.5 3.7
SEHy 8.7 38.8 -30.4 10.5 58.3 3.6 2982.6 105.2 8.0 3705.7 107.1 1.0

T AR s Toa HESB B ; T WESERGAE; T, HEFYMRBE s RH AR B W PR E,
KEHRNEERER R HEENR;T, X HFHKE>10 CTHEE;R, A FHKE=10 CHMREKE,

R,/R
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Fig.1 Monthly mean temperature (a) and rainfall (b) during 2003 —2005
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AABEENEGH -6 ~9 AKBES, K4

20F
é M 2004 (2)
w0 | B200s (2)
b
x5
& =

0

-

1 2 3 ' '“ ’ 8 ' 11 12
B2 £&HBKMEREE (2004(1)12005(1))
FIPIIMERTIRE (2004 (2) 1 2005(2) )
Fig.2 The monthly maximum and average rainfall

intensity in 2004 and 2005
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2.2.1 KEARHFS

2000 ~2005 LEHKEA K BNE 1,6 a B1F 1Y
HERN2982.6 mm, NRHF M, FERRKBERE
TR/ 25 ~39 %, —MAFEFIRBER HXIEE
/N EFRR B K, 2003 ~2005 AR 3IR B AR
BARRREYS BERRBEARIE, RRTHE

HFEK. hE 2 AL H 2004 2005 4R B KM
BEMEYREREERE/D,2 a HIL7 HE—M
>5 mm/h, AEFER SEREXR(E3)FH,
HBEF & <20 mm B, B FU 4L A 55 P &5
HER, SR & >20 mm/d B, ReLEFE PO [H] 4, B
WEE R, NELOAEL, ARBETE > 15
mm/d {FERELD, K% <10 mm/d,
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(y=0.657 +0. 535x,R =0.926,5 =0. 949
y = —0.1945 +0.991x - 0. 030x* ,R =0. 909,s = 1. 039)
Fig.3 The daily rainfall duration and rainfall in 2004
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Fig.4 The relationship between the water surface evaporation and the PM potential evaporation in 2003 (a) and 2004 (b)
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Tab.2 The parameters of linear equation between the surface evaporation and the PM potential evaporation

i a b N R S
2000 -12.05 1.01 12 0.82 114.34
2001 -30.41 1.11 12 0.95 63.28
2002 42.19 0.81 12 0.97 32.42
2003 -4.38 0.99 12 0.94 56.43
2004 2.45 0.98 12 0.95 52.75
2005 16.91 0.91 12 0.95 54.68

HEHFR,y =a +basy FKEHER,x o PM T BEZRHE N AR

B 4 fi% 2 B, PM AT RERBU(E,) 5KE

#HR(E,)WARRBZHBEELMEMR, HEME

LRI 1, BB/ T EH bR 2, 58] PM Al G
AEBEKEEE(E,)WARRBER-B, X5

F. H. S. Chiew i T. A. McMahon {845 R 3",

PM ATRER B FE R R B TR 3, KEEXR

R3 FARRENTRE
Tab.3 The annual potential evaporation and aridity

E, WEEEBIITE L, AT 5LIKEEEES
W, AR o’ = T(E, - E,)'/E, 318 «* KR{E
H:x’ =9. 3847, HUN TR B FAE x5 05 (5) =11.
070, I LE R E, FI E, TER

Ky Ey/mm - a~! Kp APE/mm + a~! I, Ky PE/mm - a~" Ky
2000 6.04 2970.89 4.33 696.34 -50.54 6.34 560.57 5.11
2001 7.07 3284.77 6.01 739.55 -52.96 8.45 630.32 7.20
2002 4.91 2870.18 3.61 636. 81 -48.01 5.00 604.04 4.75
2003 5.79 3 066.03 4.26 688.77 -50.57 5.98 615.12 5.34
2004 4.74 3005.71 4.01 677.75 -49.39 5.66 574.09 4.79
2005 5.15 3 046.04 6.20 702.77 -50.25 8.94 600.72 7.63
SEHE 5.62 3 040. 60 4.74 690.33 -50.28 6.73 597.48 5.80

¥E: (1) FTBE R, By 4 Penman Jyf2iHEfH ,APE £ Thomthwaite it i, PE ¥y Holdrige F¥kitBH, (2)SBEEHART,, Thom-
thwaite B, (3) TARE: Ko =0.16 X750 ¢/ 2 Ps1o ¢ -Kp =0.16 Eo/P; Ky =APE/P; Ky = PE/P,P }HEK &,

2.2.3  JLBhATREAEHN HER

F3FHTILATERTRER BT SR, M
thE 44, {8 ] Thornthwaite F1 Holdrige 7 ¥:11 8 fr 15

man R I E SR, B 5 HWE T 2000 ~ 2005 4F

W] REAR R A 2244 100 mm/a, TP 3L/ T Pen-

Thomthwaite 227 F1 Penman 72 2 F it B a9
BEZEEY H 254k, 5 45 Y Penman B F BT E
KT RER B SIS B A B E -3,
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Fig.5 Monthly changes of E;(a) and APE (b)
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HAL [ e BB T E TREN I EEER EER
AT,

RER BT RER R THE T B IE S
REHRAR™ K, =0.16 x (24 =10 THH
B/ 2E=10 CHEKFEKR), £ 3 FIH T 2000
~2005 ‘EiR B M K, BT BAE,6 a Ko 9 FI{E R
5.62,I, 9 -50.28, B F TR mEERR -,
23 B H T A4 Penman 52 . Thomthwaite A= .
Holdrige /2 ST E # T 4% B, AR F i, Thornth-
waite /3, \Holdrige AR i3 0 T4 B7EME L HIiR
F Ko, Mi{# Fl Penman 5 #2118 A8 M7l B BLS
K EHHEFREINTRENE > K, , A
0.16 BIERMES Ko #iE. B 6 WK T K, 5H
HAHRABEN T EITER BN TRE, N\BE
K5 Ky BRI, HIRA Ky BR—
J5TH B T i3t Penman J7 #2 K18 K E 2 R i
. A—HHERBRT Ky 5 KBEETHYSHEE
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Fig.6 Comparison among aridities caculated
by different methods
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Potential Evapotranspiration in Ulan Buh Desert

HE Yanhong, TIAN Youliang, GUO Liansheng

( Forestry College, Inner Mongolia Agricultural University, Huhhot 010019, China)

Abstract : The monthly change of the potential evapotranspiration was analyzed based on the meteorological observations during 2000 —~

2005 in the Ulan Buh Desert. The potential evapotranspiration calculated by Penman equation, Thornthwaite formula and Holdridge

method were compared and analyzed, and the result indicated that the potential evapotranspiration calculated by Penman equation was

conspicuously correlated to the water surface evaporation, and it could be used to evaluate the water evaporation characteristic. The re-

search showed that the monthly change of the potential evapotranspiration was similar to the monthly average temperature, the largest

value appeared in July and August, and the total potential evapotranspiration in a year was 3 041 mm.

Key words: Ulan Buh Desert; potential evapotranspiration; Penman equation
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