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Banchongsak Faksomboon, Acting Sub Lt. 2011: Estimation of Actual
Evapotranspiration and Carbon Dioxide Emissions by Using Some Meteorological
Data at Teak Plantation, Lampang Province. Master of Science (Watershed and
Environmental Management), Major Field: Watershed and Environmental
Management, Department of Conservation. Thesis Advisor: Mr. Piyapong

Tongdeenok, Ph.D. 92 pages.

The study of actual evapotranspiration (ET,) using Bowen Ratio technique and carbon
dioxide emissions (CO2 emissions) using flux measurement at Teak plantation, Mae-Moh district,
Lampang province during January 2007 to September 2009. The relationship between ET, and CO,
emissions with some meteorological parameters that collected from automatic weather station (AWS)
were used for applied mathematical model for prediction ET, and CO, emissions. Suitable
meteorological parameters were selected by using stepwise multiple regression analysis method. The

model were validated with measurement data and calibrated with nearby watershed.

The results shown that the average ET, during January to December was 3.4 mm/day or
ranged with 2.6 - 3.9 mm/day/month. The highest value was found in April and lowest in December.
The daily average of CO, emissions was 3.3 mgCOz/mz/s or daily/monthly with ranged 1.6 - 4.7
mgCOz/mz/s. The highest value was appeared in September and lowest in December. Mathematical
model for estimating ET, and CO, emissions were found that annual model were
ET,=0.761+ 0.095Ta+005R (r= 0.56) and CO,=-1.272+0.007R+0.161Ta (= 0.91) while in wet
period the suitable model were ET = 1.542+0.131Rs (r= 0.63) and CO,= 0.507+0.047RH (r= 0.95)
and ET, nonsignificance in dry period, on the other hand CO,= -2.170+0.202Ta (r=0.45) where ET,,
CO,, Ta, Rs, RH and R are actual evapotranspiration (mm/day), carbon dioxide (mgCOZ/mz/s), air
temperature ('C), solar radiation (MJ/m2/day), relative humidity (%) and rainfall amount (mm)

respectively.
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fou/ ET, Co, Rs Gs Ta RH WS Rainfall
FI9IAN (mm/day) (mgCO,/m’s) (MJ/m’/day) (MJ/m’/day) (‘C) (%) (m/s)  (mm)
n.e. 3.5 23 15.5 0.3 24 729 13 303
= 5. 2.6 1.6 14.9 0.6 202 685 12 0.0
?_é; u.A. 3.1 1.8 16.2 0.6 192 588 14 0.0
€ o 2.9 2.9 16.1 0.7 225 453 14 3.8
ii.n 3.1 2.5 17.2 0.7 244 438 14 268
Info 3.1 22 16.0 0.6 217 579 13 122
1.8 3.9 3.0 18.0 0.3 200 520 16 @ 425
n.A 32 43 15.6 0.3 257 800 1.1 2460
ilg 3.4 4.0 17.5 0.4 272 761 10 1630
é n.A. 3.7 45 14.7 0.1 253 816 1.0 1135
S aa 3.8 4.1 15.7 0.2 246 817 09 2518
T e 3.8 47 16.0 0.3 246 827 09 2758
a.0. 3.8 43 14.9 0.3 247 812 1.0 190.0
Infy 3.6 4.1 16.0 0.3 259 765 1.1 1832
Y - 40.1 - - - - - -
wAvH] 3.4 33 16.0 0.4 241 687 12 13435

Y [
wneg - ET, = Mimeszmoiniuneneiuaeion (ladmwasaoiuaonon)

Y
Rainfall = YSunanidu (uaammmaf?‘u)

@ T s s A o 1A
CO2 = f]@l§1ﬂﬁﬂaﬂﬂﬁf]Uﬂ1°]fﬂ151Jf]ullﬂ'éJf]ﬂhlch'ﬂmﬁfl‘ﬂﬂ’f]uﬁ@mf]u

a Aa o 4 Jd 1A
Giaansumsuou'laoon lsanonsauuasaeIuii)

a [ a J ] @ 1 1 1T @
Rs = ﬂilﬂmiﬁ’d@’N@1‘1/]@]8]!,‘1158]518’31'!{5]81,&81! (Lllﬂgﬂﬁﬂf]ﬁﬁNmG]‘iﬁ@’Ju)

9y A Y a ~ % 1 A 1
Gs = mmaau‘ﬂﬂzﬁn"lﬂu@umaﬂﬂmummau (umzfgammmmm)

Ta = QoM asseuaeiou (orwaiiod)

dy v o ¢ A ] [ A 9
RH = ANUFUTUNNTIRAYTOIUADIADU (50802)

< = @ = 1A =
WS = ANUTIURAYTIIIUADIADU (LUATADIUIN)



45

I +—— grandedlu I Frmandy —————————> I

v

NAANNTNDIU

a

a

n.g. T.9. u.n. n.N. u.a. 134.8. n.A. 4.8, n.fA. a.n. n.g. .0,

d' o oy a A A dy ~ o [ v o
M 8 AnuAuLlsvosmsmessierinsunfes ey Tunuiaiudn d3erdadithe

[ Sioy Y <3 ' ' Aa o Ao A a Aa dy a

‘I/Iﬂ‘l/ilniﬁL‘ViEJllﬂiﬂﬂ!La$i’Jmﬁ’Jﬂ’Jﬂu“N’NVIﬂL!iJQﬂ!WQMﬁ"I NIDAUNNUANNTUAUGN
v

Y 1 o

NAINITANETLIH1TIg

U

pazlusradewusieunosiilylse Tuadnaguilos 9411

14 < { 1 % 1 [ 1A o 9 a
sznsudlelinnuslanmasasiaouuIAFIuAUNINY 1.6  uasaoIu1n K1ldnans
' 1 Y . “ Aa : o Y '
IAAOUNVDIDINIANIN FIHAADAINUANAINYDIGUNYHOINAFY FaiszRun (2550) na1n
] 1 d’d 1 g‘ =S (% Q‘ dy d’ L P=| -
Nugnanaiiimalnagy Amsaeszmetingisanas uaznaumuiude lilinsuat

1 =K o YA 2’ a 1 =1 [ =® a\ 4 Y
Yoanquina 3o IRIAIMIAesZIe1 5 ag uReanuMsAnE1ves Towed (2544) 14

Y Y v Y
Animsmeszierh lununsaiag Tuie wunamsaeszmeihgegalusiudoummiou
=] [ A A " W A (Aa v A a ¢ A ] = [ A
UAMMAY 5.5 Taawasaedu tazllSmnusidanenadndegegauaedny uazludaeu
= d' = a d' 9 =

wgunaulininsaeszimeaaauiesniniiliuiunsanvesduige dosihliwanin

v Y v
gl dewalimsmeszmeningai
1.2. AUAANAIIY

k4 v 9
MINNSANITURANINUYDINUNaIUdD Sunoulg J9riadite Aua
A =K A [ ~ 1 a v A a A
PBUNNTIAY W.A. 2550 DUADUTUNAN W.A. 2552 (3190 4) WuNUTnaTaaaenad §
AURAY NN 16.1 WNZadoM31NAIAR TN TaslAmMganiiny 14.7 (N 9a60A131910A
aodu lwdounsngian wazgagaminy 18 wnzgademstuuasaoiy Tudeouwyiou uag

nnmsanauganasu lduaasnnuiuulsmaseRoureimauganassIu (M 9)



46

d‘ U d' A dy d' U 2 U o
MINN 4 TUAANAINUTYIRAYTIYIADU Tununarudn Jandagidha

nou / Rs augawé’mu (MJ/m’/ day) Bowen Rainfall
¥191781 (MJ/mz/day) Rn 7\,E H Gs Ratio (mm)
n.8. 15.5 11.8 8.6 2.9 0.3 0.4 30.3
- 5.9. 14.9 11.3 6.5 43 0.6 0.7 0.0
:::(G.: u.n. 16.1 10.6 8.0 2.1 0.6 0.3 0.0
'é N.N. 16.1 10.8 7.5 2.6 0.7 0.5 3.8
i.a 17.2 11.5 7.9 3.0 0.7 0.4 26.8
Lﬂéﬂ 15.96 11.2 7.7 2.98 0.58 0.46 12.2
1.9, 18.0 12.3 10.2 1.8 0.3 0.2 42.5
N.A. 15.6 10.7 8.5 2.0 0.3 0.2 246.0
.0, 17.5 12.2 8.9 2.7 0.4 0.3 163.0
é .7, 14.7 11.2 8.9 2.1 0.1 0.2 113.5
§ .. 16.2 11.4 9.3 1.8 0.3 0.2 251.8
n.4. 16.8 11.8 9.3 2.2 0.3 0.2 275.8
f.9. 14.9 11.4 9.3 1.8 0.3 0.2 190.0
Lﬂéﬂ 16.2 11.6 9.2 2.1 0.3 0.2 183.2
Aol 16.1 11.4 8.6 2.4 0.4 03 13435
%UDN Rs 100.0 70.8 2 - - - -
%UDY Rn - 100.0 75.1 21.4 3.5 - -

[ a J { o 1
WINEHA : Rs = 598010 1M0dmde3 18 uABIAOY (solar radiation)

l
=S a S [ 1

mﬁmmaﬂﬂmuﬁmﬁau (net radiation)

Q

€

=

=
Il

)

9 A Y a ~ o 1 A . .
Gs = mmaau‘ﬂﬁzﬁn"lﬂuﬂumaﬂﬂmummau (heat storage 1n soil)

9 Aq v S A A ..
AE = anusounlsluniswminaiyiinndesiedon (latent heat of vaporization)

H = anuSounlslumsminaigeiniAnaesioidon (sensible heat)
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v [ Y H
M3 19WUINT D1 VoyaaugananumasIwReu UsnuiuiaIudn sunewinig sania

81119 5en 9% WA, 2550 - 2552

. Rs ANAANEINY (MI/m /day )
houAl L

(MJ/m “/day ) Rn LE H Gs
UNIIAY 50 15.05 10.28 8.19 1.82 0.27
ANATAUT 50 15.50 10.65 9.30 1.17 0.18
U 50 16.88 11.60 8.97 2.29 0.34
IBI8U 50 17.96 12.34 10.25 1.82 0.27
NOENAN 50 15.62 10.74 8.48 1.96 0.30
TR TIATE) 17.47 12.00 8.90 2.70 0.40
AINYIAN 51 14.66 11.19 8.93 2.12 0.14
Fanaw 51 14.95 11.41 9.45 1.76 0.20
Aueu 51 15.06 11.49 9.06 2.21 0.23
Aa1AY 51 14.90 11.37 9.33 1.76 0.28
WOAINMIBU 51 15.48 11.82 8.56 2.93 0.33
FUAN 51 14.86 11.34 6.49 4.30 0.56
UNIIAY 52 17.31 11.20 7.79 2.47 0.95
AUMWUT 52 16.79 10.86 6.38 3.32 1.17
Hu1AY 52 17.49 11.31 6.68 3.61 1.02
FIMIAN 52 17.51 11.33 9.06 1.91 0.36
Aueeu 52 18.64 12.06 9.53 2.19 0.34
mae 16.24 11.35 8.55 2.37 0.43

[ a 4
HUENHA : Rs = F38A1991N08 (solar radiation)

= a

AAANT (net radiation)

a

e

Rn =
Gs = anusounazay13luauy (heat storage in soil)
H = anudounldlunsminaine1nia (sensible heat)

1 Y
LE = anw¥ounl¥lunismiwaianii (latent heat of vaporization)
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a 9 :‘ a J ) 4 Jd a
ATTNNUINN V1 GU’E]iJEIﬂﬁﬂTﬂi%L‘ﬂﬂHWﬂiﬂLLﬂgﬂWiﬂaﬂﬂﬁﬁ]ﬂﬂ"l"lfﬂWi‘]JE]uulﬂ@@ﬂhlcﬁﬂ UINIU

NUNaIUEn sunouinng 39rIad11a seua d wa. 2550 - 2552

iaou/il ET, CO,
(mm/day) (mgCOz/mQ/s_l)
UNFIAY 50 3.10 1.58
AUATRUT 50 3.55 232
U 50 3.41 2.89
HIUU 50 3.92 3.25
NYBNAN 50 3.22 433
NI 50 3.36 4.03
NINYIAY 51 3.66 433
Famau 51 3.87 4.66
U 51 3.71 4.85
Aa1nAy 51 3.82 4.8
WYAIMIBU 51 3.50 2.43
FUNAN 51 2.64 1.66
UN3IAN 52 3.16 2.12
AUATUS 52 2.30 3.54
HuAN 52 2.72 2.05
AINIAN 52 3.70 3.43
fuegu 52 3.90 4.12
mae 3.39 3.29

v
vangweg : ET, = M3inessmeninnge (Naawasnein)
@ 1 4] J J
co,= oasimitaatlassmaasvonlaoenlea

a a o 4 Jd 1A
Giaansumsuou'laoon lsanonsauunsasIun)
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v Y 1
M31aNuIndl a1 Jeyagatiouinet usnanuiaIudn sunewinng saniadihe senan

Y Q

3/ .91, 2550 - 2552

Ao/l Ta Gs RH WS Rainfall
(C) (MJ/m/day ™) (%) (m/s) (mm)
UNIINY 50 22.33 0.27 57.86 1.46 0.00
ANATNUT 50 24.57 0.18 41.26 1.41 2.50
UK 50 28.87 0.34 38.36 1.43 6.00
EIBU 50 28.99 0.27 52.01 1.64 42.50
WYBNIAY 50 25.67 0.30 79.97 1.13 246.00
NQUIBU 50 27.16 0.40 76.09 1.05 49.50
NINYIAN 51 25.26 0.14 81.58 1.01 113.50
Famaw 51 25.27 0.20 81.90 0.95 194.50
fueeu 51 24.86 0.23 83.48 0.96 125.50
Aa1Aw 51 24.69 0.28 81.18 1.05 190.00
WY AN 51 22.37 0.33 72.90 1.31 106.00
1AM 51 20.23 0.56 68.53 1.24 0.00
uNIIAY 52 16.10 0.95 59.65 1.41 0.00
AUAUT 52 20.37 1.17 49.30 1.37 5.00
HuAN 52 20.00 1.02 49.33 1.45 63.00
Farmaw 52 23.53 0.36 80.11 0.78 252.00
ey 52 23.86 0.34 81.03 0.75 330.00
ma 23.77 0.43 66.74 1.20 -

Y A Y a 1
HUELHA Gs =mmmu‘mﬁzﬁu‘lﬂuﬂu (Luﬂzga@mmimum)
Ta = QUUYNOINA (DIFNITAITH)
dy v o d Y
RH = aNUFUFTUNNT (5980Y)

< 1 A =
WS AULIIAN (LUATHDIUIN)

Y
Rainfall = U5u1aiey (Waawasaoiu)
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MIMUINT A2 Toua

QA HENINGIVBITD1UAIINOINA 33 TAa1113 WA, 2515 - 2553 (Aunds 38 1))

iAou qmwgﬁﬁwq QUNANGIGA AuFuFITNE Mo Usinanie $maudusuan
(°C) (°C) (%) (W) (W) (1)
UNTIAY 112 33.6 69 3.5 2.6 1
ANATAUT 14.7 38.1 59 45 10 1
A 18.5 40.6 49 5.9 25.1 3
TYRIY 20 417 63 5.5 62.7 6
WoBNIAN 213 37.2 83 3.8 178.4 16
Upuieu 222 36.8 83 42 148.6 16
N3NgIAN 222 35 83 2.9 138.7 19
GALAGH 22.5 343 83 3.8 199.5 20
YRR 22 34.4 84 3.7 2222 18
AanL 202 33.5 83 3.4 102.9 10
noAINIEU 14 34.7 76 3.4 32.5 4
FUNAN 13 34.7 71 3.4 6.5 1

N1: NoIUoINE (2553)

L8



d’ 9 a a = 1 o a [ v o =) J A =
MINAUINT A3 VOYAYAUIUINYIVDITDIUATIVOINIALNUDN DUNBDIAU 3mIna19 U w.d. 2550 - 2552 (GRIPGIK] ‘]J)

Y

) auvgiinay AFudng ANIEIAY MssEmeTh USinaniy
U o
(°C) (%) (Hon) (uu.) (W)
UNIIAN 23.1 70.0 7.7 33 9.4
ANATAUT 26.4 66.5 8.7 4.0 24.0
A 28.8 61.0 9.7 52 24.2
RENY 31.1 62.7 13.0 5.8 73.9
NOENIAY 29.1 78.0 14.3 45 24322
TITRTIMY 29.4 78.3 13.0 43 87.8
NINYIAN 28.8 78.7 13.7 3.9 110.3
GALRLRY 28.9 80.3 12.7 3.9 136.3
AUy 28.7 83.0 11.0 3.6 190.5
Aa1AY 27.8 83.7 8.3 3.3 112.5
noAINIGU 25.1 77.7 7.3 3.1 17.2
FUNAN 232 75.0 6.0 2.7 12.3

N1: N0 INA (2553)
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A ] . a dy d' 3 4 v o
1R Tuserainiu (wet period) UTNIUNUNTIUAN DNV RFIAR

90

iAo BHINEEN mdnlsmaada
R’ F-Ratio MSE
.8, ET,=-0.991+0.273Rs 0.75 83.3*%*  0.109
C0O,=4.691+0.175R-6.221Gs 033  6.61** 15964
w.A.  ET,=0.019+0.205Rs 0.91 288.81** 0.048
C0,=3.953+0.047R 0.15 4.9 1.92
1.8 ET,=0.230+0.179Rs 0.97 760.14**  0.005
CO, non significance - - -
f.f. ET, non significance S - S
C0,=69.097+0.563Rs-1.958 Ta-2.89RH 0.88  26.87**  0.189
a.n.  ET,=2.605+0.076Rs 0.3 12.45 0.049
CO, non significance 5 = -
n.8.  ET,=3.238+2.030Gs 0.67  56.55**  0.019
CO, non significance 2 - -
a.n.  ET,=13.551-0.0600RH-0.197Ta 0.60  20.99**  0.023
C0,=-0.370+0.057RH 0.19  6.83*%* 0356

HnuELya - ET,
Q

9
NINYILHYNIVI (uaammmi‘u)
o v 2] 4 s
co, = sarmstlaatldesmaarsvonlaoonlea
a a o 4 Jd 1 A ~
(llﬁaﬂ'illﬂ15‘]J’E)Ll“lﬂE’J’E)ﬂhl"]fﬂ@@@]"li"lﬂm@]i@]ﬂﬁlﬂﬂ)
a [ a J 1 1w
Rs = USuusiaaivernag (mmgammsmmmmu)
Y A 9J a 1
Gs = mmseuﬂﬁzﬁu"lﬂuﬂu (Lﬂﬂzj]‘a@]ﬂ@ﬂi"lﬂmﬁi)
Ta = QUUYNDINA (DIFNITAITH)
dy v o d Y
RH = aNUFUAUNND (59892)
3 1" Aa =
Ws = A03794 (INNT8193UIN)

9
Rain = 15unaniwu (uaammmﬁu)
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= ] Y . a dy A (3 2 v o
sreaou Tur9uderu (dry period) VTNaNUNAIUEN J9nTadinha

91

L GITDAEEN mdulsnaada
R’ F-Ratio MSE
ne.  ET,=0.029-1.620Gs+0.013R+0.090Ta+0.125Rs 0.54  7.43*%  0.383
C0O,=-9.116+0.092RH+0.216Ta 0.74  23.69** 16.535
.M.  ET,=4.127-0.902Gs-0.096Rs+0.355WS 0.67  18.25**  0.364
CO, non significance - - -
u.n.  ET,=4.046-0.016RH 0.28  11.12**  0.326
CO, non significance - - -
N.W.  ET,=-2.765+0.353Rs 0.69  58.53**  2.507
CO, non significance 3 = -
.0 ET,=1.360+0.099Rs 0.15  5.18*%  0.310
C0O,=-5.489+0.326Ta 0.17 6.06 3.15

9
naneLyin - ET, = MINYTLIYUIVI (uaammmﬁfu)

[ 1 4 4 4
Co,= oasimstlaatlassmamsveoulaoenlua

A a o 4 Jd 1 A
(uaaﬂiumimu”lﬂ@aﬂ”lwm@1smmmmmﬁ)

&
Il

&
Il

Ta = QUUYNDINA (DIFNITAITH)
dy v o Y
RH = AaNUSUAUNND (59892)
< 1A =
Ws = A2013704 (IUATHDIUIN)

Y
Rain = 1/5uaniidy (Wadwasaoin)

a @ a J 1 Y
USuusiaaenag (mﬂz@,ammsmmmmu)

anufounazan3ludu (ungganenisawnas)
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