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Table 1 The potential evapotranspiration(PET)and aridity(A)(Penman’s method)
for vegetation zones and subzones in China
Moo W ¥ o W WEEERPED FREWQA)
EM R EE ﬁd}ﬁﬁﬁfﬁ%ﬁiﬁlﬁﬁ&%id\ﬁﬁiﬁ
Vegetation zome Subzone Mean Stdev.| Min | Max | Mean (Stdev,| Min | Max
é.ld%iﬂﬁ"ﬂ*ﬂ(i&% la. B Wi Southern
old-temperate .
coniferous forest montane subzone 329.8 43.7) 265.1) 387.3| 0,75 ~0.05 0.7 | 0.8
zone
I, e @B | Ha, bW Esw#  Northern sub-| 538,7] 74,1 390.9| 670.3| 0.98) 0.17 0,7 | 1.3
R zone v
Temperate mixed | IIb B E % Southern sub-| 613.9] 70.4| 518.6) 748.8/ 0.82) 0.21] 0.5 | 1.2
coniferous-broad- zone :
leaved forest zone
1. BR#SEnE| La kBT Northern sub-| 864.2] 76.6| 679.1/1012,5! 1,51] 0.26/ 0.8 | 2.3
PR H zone
Warm-temperate IIb, B W% Southern sub-| 948.8) 82,8 700.7/1154.4] 1.3 | 0.27/ 0,9 | 2,0
deciduous broadle- zone ‘
aved forest zone
F. Taaasmn| Fal.dbmwms Northern 926.9] 60.6) 781.3/1020.4] 0,98 0.22| 0.6 | 1,9
B3 subzone
Subtropical ever- | Wa2,:pdb# L Mid-north| 919.6] 98,2} 722.9/1184,5| 0.67| 0,15 0.4 | 1.2
green broadleaved subzone
forest zone Nas. W s Mid-south| 955.7] 115,4| 707.6/1221,8| 0.67| 0.13) 0.5 1.2
subDzone
Nad . W EHH Southern 1079,6| 153,3] 844,7[1394,2| 0,76] 0,21| 0.5 1.4
subzone
Nbl.#gﬁ%ﬂﬁﬂ% Mid-west|1044,2| 162 758.9(1501,9| 1.12] 0.35 0.5 2.4
suozone
sz.ﬁi)ﬁmzﬂm Southwest|1076.4 104,7| 929,1{1302.4| 1.01] 0.28 0.7 | 1.6
sudzone
Nb3.ﬁ%mﬂﬁ3ﬁiﬂ$ Western| 928,0] 127.1 727,7(1148.4] 1,48 0.7 | 0.9 3.5
subzone
V., EEK, £H Val.bBEwH Northern 925.3/ 79.0| 775,9/1101.8/ 0,57/ 0.16] 0.3 ;| 1.1
R A subzone :
Tropical rainforest | Va2.® ¥ ¥ #i# Southern 942.4] 138.9| 745,9(1111,6{ 0.64| 0.32; 0.3 | 1.1
suozone
monsoon forest Vb, [ W a# Western sub-{1068.4| 129.6| 810.7(1154.8{ 0,75 0.15 0.6 | 1.0
zone zone
Ve .l e W% South Sea [1219,2| 38,7/1191.8/1246.5 0.9 0.14] 0,8 1,0;
sudzone r
V., BYEFEBH | Wa. bW T4 Northern sub-| 687.9) 174.5 357.6/1116.9| 2,19 1.59] 0.8 | 8.8
Temperate steppe zone
zone Vib. @ ME M Southern sub-| 845.6/ 83,.6| 672,0[1040,2f 2.41 1.09| 1.8 | 5.6
zone )
Vc.BERp Ly Western sub-| 618,3 101,1} 478.7| 712,98 3.7 | 0.76) 2.9 | 4.7
zone
V. BYFEBE | Wa.FHH LA Western sub-| 695,2 134,8| 591,2{1057,5 4.64] 2,73/ 2.1 |10.6
Temperate desert zone
zone Vib. AWM E M Eastern sub-|1015 130,4| 840.9/1230,8| 12,38 8,01 4.4 29,2
zone
Vic. BB EHH Southern sub-| 951.1| 107.7/ 644.3/1211,2| 26.98) 15,07 6.8 62
zone
Vid, 235 K ¥ 4 Zaidam desert| 875,2] 161.6] 615,4(1090,2 12.34| 18.62 1.6 {59.6
subzone
W. BEREARLSH Wa. WX G EHHF Alpine 737.5| 49.5| 609.4] 863,6] 1,38/ 0,37| 0.9 | 2.3
3 (X meadow subzone )
Tibetan high-cold | Wb, FEEFE E % Alpine 883.0 129.3| 742.71000,1| 3.05/ 0,26 2.8 | 3.3
vegetation district steppe subzone
We. R ¥ 2R W% Temperatel1058,4) 90.3| 891,01217,1) 2.84| 0,59/ 1.9 | 3.6
steppe subzone
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**W*******************************'X'*-)(-******’****'********'********'*********
* rrogram: penman.fol . - *
# Author: Chang Hsin-shih Date: Rewrite in FORTRANT7 on 86-04-10 *
WKW N I'-')i-*********')(-****‘*********')(-*-)’r**-34-*****-)(-*17('***************‘*******

character SITE%*25:YEAR*T1,REGION*14,TYPE%28

integer®2 YUE(13)

integer»2 I

real WcIsGING>ALT:GAMMA,RASDAYSFT

real TA(13),PAC13),SUN(I3)-RH(13)SWIND(13) )

real EA(T3)sDELTA(T3)DTA4(T3)ED(13)5SD(13)5A(13)B(13),C(13),

¢ DOI3)-E(13)F(13),G(13),H(13),Q(13):U(13),EO0(T3)+SEQ(13),ET(T3),
¢ ARD(13)

character*8 filels:file2s

write(#,’(16h Type data name:\)"')

read(%,’(aB8)’) filels

open(i file=filels)

write(#,:’ (18h" Your output name:\)’)

read(*,’(a8)’) file2s

onen(2,file=file2s,status=’hew’)

rewind 1

rewind 2

read(1,501) SITE>WEIsGING,ALT:YEAR

501 format(a25,f5.2:F6.2, fé 1sall)

write{2,502)
%502 format(1ho, 1x,’CaLcuLat1on of EOs ET» & Aridity by Penman‘s?,
c Tx»’Equatiaon’)

write(2,503) SITE,YEAR
503 format(/1hds9x>a:2xra) .
write(2,504) WEI-GING>ALT
504 Tormat (10x%,’Lat:N'»f5.2,2Xs"Long:E"+F6.2,2%, Alt:’s%6.1:°m*)
wirite(2,50%)
502 format(/2x,>’Month’»3xs’E0/Day’s3x, E0/Month’ 3% FI’»3%>s
¢ "ET/Month’3x:’Penman’s’)
vrite(2,506)
506 format(12xs’mm’,8%»"'mm’>74xs mm’ 6%, Aridity’)

I=1

data EA(I)DELTA(I)A(I):B(IY>C(I)}sD(I)SE(I)-F(I)sG(I)sH(I)s
c QCIY-DTA4(I)HED(I)>5D(I)-U(I),>ED(I)+3EQC(I)SET(I),
c ARD(I)sRADAY,FI,GAMMA/23%0.0/

GAMMA=D.00061#10%%(3,00564~5.43353e-05%ALT)
do 10 I=1,13
read{1,507) YUE(I)>TA(I)>SUN(I)}>PA(I)sRH(I)sWIND(I)
507 format(i3,1x,F5.7:1x:sf4.2:1xsT6.1:1x:f4.2, Ix,f4.1)
if(TA(I).ge.0.0) then
EACI)=6.108%10%%(7.6326*%TA(I)/(241.9+TA(I)))
DELTA(YI=EA(I)/(TA(I}+273.16)%%2%(A790.5-5.02808%

c (TA(I)+273.148)1+4916.8%10%%(~0.0304%(TA(I)+
c 273.16) )% (TA(I)+273.16) %#2+174209*
c 108 (=1302.88/(TA(I}+273.161))
else
EA(I)=10w% (-9 097184 (273, 16/ (TA(L)+273.16)-1)~32.56654%
< alaa10(273. 16/\;Q(I)+w73.16))+0.8?6793* T-(TA(I)+
¢ 27‘:16;/273 16)+alog10(6.1071))
DELTA(*) (I)/7(TACII+2TZ3.18)%%2%(5721.9+3,56654%(TA(I) +
< T2 16)-0. 00729084 (TA(I)+273.16)%%2)
andif
goto (508,5095510,51 +513:514,515,516,517,518,519,520)
’ ¢ YUE(TD)
508 RA=346.68-7 .878%WEI-0.CT 2028*WEL**°

DAY=31.0
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509

510

511

512

513

514

515

516
517
518
519

520

521

FI1=0.6

goto 521 )
RA=881.53-4 . 73B4S5*WEI-0.:113566%WEI#*Z
DAY=28.2 - oy T ’
FI1=0.6

goto 521 , . '
RA=890.684-0.70383%WEI-0.123951#WEI#=2
DAY=31.0 '
FI=0.7 -

goto 521

© RA=863.585+3.51264+WETI-0,115749WET*##2
DAY=30.0 o
FI=0.7

goto 521 .
RA=816.487+6.6T42%WEI-0 . 0949 TwWET #%2
DAY=31.0 )
FI1=0.8

goto. 521
RA=T784.3035+8.128%WETI~0.079615%WET#%2
DAY=20.0
FI=0.8

goto 521 :
RA=795.138+7.4885%WEI-0.085649»WET**2
DAY=31.0 .
FI=0.8

goto 521 . ,
RA=835.236+4.9516*UEI—0.106103*NEI**2
DAY=31.0
FI=0.8

goto 521 )
RA=ZE72.515+1.03408+4WEI~0.121249#WEI*=2
DAY=30.0
FI=0.7 . }

goto 521 T C
RA=873.831-3.20438%WEI-0.118342Z%WELI#%2
DAY=31.0C o '
FI=0.7 .

goto 521 o ’
RA=855.432-6.830«UEI-0 N09925%WE I#%2
DAY=30.0
FI1=0.6

goto 521
RAT835.05-8.6269%WET-0.08504%WETI¥%2
DAY=31.0
FI1=0.6

goto 521 ‘
RA=846.289~0.01679%WEI~0. 1030 1%WET#%2
DAY=365.2
F1=0.75

D(I)—DELTA(I)/(DELTA(I)+GAMMA)

A(1)=0.95%D(I)

B(I)=RA/59

C(I)=0.29%#cos(3.14159%WEI/1.8e02)+0. SZ*SUN(I)

E(I)=0.1+0.9%SUNLI)

DTAL (I ={TA(I)+273.16)%#x4%1,9848e~ 09

ED(I}=EALI)=xRHII)

F{I)=DTA4{I)%(Q0.56-0.08%sqrt(ED{(I))})

G(I)=GAMMA/ (DELTA{I}+GAMMA)I*2 6% (1+ALT/2. OeUA)

SDUIN=EA(I)-ED(I)

H(TI)=5D(13/10
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(%))
N
{n

10
20

U(I)=WIND(I}%*53,56856348
0CI)=1+U(I1/7100
EQO(I)=A(I)*B(I)%xC(I)~ D(I)*E(I)*F(I)+G(I)*H(I)*Q(I)
SEQ(IN=EQ(I)*DAY
ET(I)I=SEQ(I)»F1I
ARD(I)=ET(I)/PA(I)
write(2,522) YUE(I)>EQ(I)sSEQ(I)»FISET(I),ARDI(I)
format (2x; i3.4x:fé.2,’2x,f8,'213x=f4’+.2,2x»f8.2,4x,f6.1)
if (YUE(I).edq.73) then
if TARD(I).Lt.1.0) then
REGION="Moist’
TYPE=’Forest’
elseif ((ARD(I).g9€.1.0).and.(ARD(I).lt.1.3)) then
REGION='Semimaist’ .
TYPE="Dry forest/Meadow’
elseif ((ARD(1).g2.1.3).and.(ARD(I).Lr.1.68)) then
REGION="Semimoist’
TYPE="Forest~steppe/Meadow, steppe’
elseif ((ARD(I).ge.1.6),and.(ARD(I).1t.3.0)) then
REGION="Semiarid’
TYPE=Real 'steppe’
elseif ((ARD(I).ge.3.0).and (ARD(I).Lt.6.0)) then
REGION="Seniarid’
TYPE=’Desert steppe’
elseif ((ARDtI).ge.6.0).and.(ARD(I).Lt.12.0)) then
REGION="Arid’
~ TYPE=’Semidesert’
elseif ((ARD(I).ge.12.0).and.(ARD(I).Lt.18.0)) thHen
REGION='Very arid? .
TYPE="Desert’ '
else
REGION="Extremely ar:d;
TYPE="Desert? e
endif
write(2,523) REGION,TYPE
format(//Zx,’CLxmatrc rﬂgnon"ya:Zxa’Vegetatxon types:
goto 20 . - ’
else
goto 10
endif
continue
close{1}
close(2)
stop’
end

,a)
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THE POTENTIAL EVAPOTRANSPIRATION ( PE ) INDEX
FOR VEGETATION AND VEGETATION-CLIMATIC
CLASSIFICATION (1) ——AN INTRODUCTION OF

MAIN METHODS AND PEP PROGRAM
Chang Hsin-shih
(Institute of Botany, Academia Sinica)
Abstract

The one of the task of plant community research is environmental
interpretation for communities. The quantitative analysis of vegetation-
climatic relationships is the most important link of it. Potential evapo-
transpiration (PE), as the integrated parameter for the two most signifi-
cant ecological factors—heat and moisture and the quantitative index which
connects plants and their environment, has attracted serious attention from
ecologists, geographers, and climatologists. This paper deals with several
significant and successful methods for calculating PE and vegetation-cli-
matic classifications, such as, Penman, Thornthwaite, Holdridge, and Kira,
s equations or arithmetical systems. The appropriate computer programs

(PEP) are attached for the convenience of the users.
Key words Potential evapotranspiration; Vegetation-climatic classifi—

cation





