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ABSTRACT

Remote sensing technique is a probable means to estimate distribution of actual evapotranspiration
in connection with regional characteristics of vegetation and landuse. The factors controlling
evapotranspiration from ground surface are air temperature, humidity, wind, radiation, soil moisture
and so on. Not only the vegetation influences directly the evapotranspiration, but also these factors
strongly influences the vegetation growth at the area.

Therefore, it can be expected that evapotranspiration is highly correlated to vegetation condition.
The normalized difference vegetation index (NDVI) showed excellent ability to get the vegetation
information. The NDVI is obtained using NOAA/AVHRR have been studied as a tool for vegetation
monitoring. In this paper, a simple method to estimate actual avapotranspiration is proposed based on
vegetation and meteorological data.
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TABLE 1. Mean values of albedo(Kotoda, 1986)

Category Jan Feb Mar Apr May Jun Ju  Aug Sep Oct Nov Dec
water 001 009 008 007 006 006 006 006 007 008 010 011
urban 032 032 030 030 028 027 028 030 030 030 030 032
settlement 026 026 025 025 024 023 025 02 025 025 05 025
evergreen 009 010 010 010 011 012 o012 012 012 011 011 010
deciduous 010 010 010 010 013 015 015 015 015 014 013 010
grass land 020 020 019 018 017 017 017 017 017 017 019 020
paddy 016 015 010 008 008 010 013 022 018 015 015 015

TABLE 2. Mean values of scil heat flux coefficient(Kotoda, 1986)

Category Jan  Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec
water 020 020 020 020 020 020 020 020 020 020 020 020
urban 040 040 040 040 040 040 040 040 040 040 040 040
settlement 030 030 030 030 030 030 030 030 030 030 030 030
evergreen 004 004 004 004 004 004 004 004 004 004 004 004
deciduous 015 015 015 010 006 005 005 005 005 010 012 015
grass land 0122 012 018 010 010 010 010 010 010 010 012 012
paddy 015 015 012 015 015 008 008 008 008 010 015 015
e ;/?\“\ oo . // AQ\\
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FIGURE 2. Evapotranspiration estimated from Complementary relationship equation
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FIGURE 3. iNDVI image(1993-2001)

7t 27] wEel ol HBHE Zie atHA
EAsA denh 252 HAol oA EA
32 e A9ez dRE EAAYH Hd
€ ¢ F I 35FL AR =2 HETE 5
A HFEe ¢ T Nen, 4553 557
& AEA9er O F 4N 9= R AR
¥ AYL 55922 ERsTh

e} o] Ae & AFolA e B4 FHAA
A Hgatoiol & FHAFY AAxAE 2
At o]&HE AoE FAH EXVE 7
Gebe w=A dAEAE Fed #5797
€ Sdtd HATHEse dddGTe] opd ¢
Ut AFol diste] A3

NDVIO| 2/st SRtz F3

oj= 2ol NDVIZF 1 X739 AHALFHE
ZF 588l ks Re gz oz iFd Al
Aol EF FHitHe AANHe Jge ¢
ooz ZFuigks NDVIS A##AAE A4
4 9len FAEs NDVIE 74z 2
A3 BAE 7HA=z FEAEE NDVI € 718
Z79] ABHAAE ALY & ok "M, 3
BAo] & FUAE NDVI € &:48§ o

FIGURE 4. vegetation classes
43t tFAARNE B3l A Gd g

A FAALE AL 9FARY
(multiple regression analysis)& & °|49]
PE7t e FE&HFd] A AFS
HEAY FE¥Y 4E A58 {8y
o FH5EFTY AAYAANE Fee
AL "t dEIAEN o] AHBAE A
e A9t god, gAML dedH
A9 o3t &g FE3m, AAEAY 3
2ol Bt AL 2tE Jgolnt. £ AT
Me FHUAFE FHAEFE, SYULEZ NDVI
o} 2x(Temp)E AHE-ste] IAEME HAF
oM ARH o o geje] AFA NDVI
% &% Asgte g AAFEAFS MY
e FHAE T

2| o] Wzlel FAFe Wistele AduA
o] EAE, 8ol 4As= AV Hel
Ae AZGGAAME 2] W3l P S
Abegel Wiz}t o] zhel AolE ztev. w
A, AAZNE gz AFARME A e
E AR 0|9 A AL Wl W&
717t RS B3 AR AASE FHel B
o AY¥AHE Eole HWdelth B dATdAe
717+ WIAFIEA AdAES A% Z 3

ot e



86

Estimafion of Areal Evapotranspiration Using NOVI and Temperoture Dala

4, 5589 4% HEo 4Fde DAG-8Y)
gt ARste GAO-119)E B/ E43=
Aol 7HF AE¥ZIL &L FAoE YEint v
Holl 25 (=ANY Be AAETE 71des

of o3 AF FFe WA HEZ /e E£F
ate] BEAgt sge o £ A7 9L

g .

T3 4 A¥E 25+ 49 U 9x3n
= 1770 NA824A ABE B8] ARREIN
ot B2HE 918 WP o2 Spline, Kriging®,
IDWH (A 715%) ¥ Isohyetald & ©l
L3t E4g AAstgen, 1 F B A7
A& Spline Y& A& th Spline W2 24}
A(EFL 33HY) FANA FHE aeed Hey

3 HHeR o] MRS o]&std XA AR

TABLE 3. Restults of regression analysis

AN QHUE S AFHE ex¥
EEst 7Py fARE 43S vhehiic
GEALHE A Qo HAPHY
ARAAF(RHZ HYE A3E #3 ojn
& ® 30 Jepien, nguAde o
W HARAe] el AdE S
29 50 vehigleh 2ged @ & 9E
T FRAF Aolo] o 10% AF A8
o3 Qo AR AT FRuFe Wu
4 43¢ o2 B & Utk E@ F 3
A o % slEvsh 2ol Aol Yss
Bt AYsE BAdAY FHyel o Ee
A & 4 Uk oA 9¥RY 7189
oz Zuugel A7 Aststa, FAl 4
o BHEI A AsHE A7 o= B

e O mo oy &= o

<

. Mar.- Aug. Sep.- Nov.
vegetation : . 5 - - 5
regression equation R regression equation R
class 2(urban) E=6.04-0.4ndvi+2.11temp 0.78 E=6.04-0.4ndvi+2.11temp 0.78
class 3(paddy) E=19.3-41.6ndvi+5.1temp 0.89 E=3.97+0.4ndvi+3.3%temp  0.99
class 4(deciduous)  E=21.6+1.6ndvi+4.38temp 091 E=4.28+0.5navi+3.77temp  0.97
class 5(evergreen) E=26.1+25.3ndvi+3.86Temp 0.90 E=6.72-1.3ndvi+4.03Temp  0.98
180
160 10%. -
Vo )} ".._. o
¢ e oF
55" 120 | . o ™
'_<'J ¢ . .0‘
i 100 e - .
= 80 ..
g . y "
il [ <
%; % _-"'_..:V .
© <l
<l
20 v ”
0
[} 20 40 €0 80 100 120 140 180 180

Ay Ao 8 A (mm)
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