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ABSTRACT

Soil moisture studies using vegetation indices were undertaken in a field of cassava,
in Khon Buri District, Nakhon Ratchasima Province to investigate variations in the soil
moisture. Two methods were used. The first was a gravimetric method involving direct
soil moisture measurements that were taken every other month from May 2009 to March
2010. The second method measured moisture at a depth of 0—5 c¢cm from the soil surface
using frequency domain reflectometry. The objective was to study the variations in soil
moisture at different plant growth stages. A second objective was to use remote sensing
data from Landsat 5 TM satellite imagery to analyze vegetation indices related to soil
moisture. Eight vegetation indices were examined—namely, ratio vegetation index (RVI),
normalized difference vegetation index (NDVI), transformed normalized difference vegetation
index (TNDVI), infrared percentage vegetation index (IPVI), green normalized difference
vegetation index (GNDVI), difference vegetation index (DVI), vegetation index (VI) and
normalized difference water index (NDWI). The results showed that the average soil
moisture (SM) was 15.07% by volume. The maximum soil moisture in a plant growth
stage was 24.98% by volume in the rooting stage and the minimum soil moisture was
7.25% by volume in the soil preparation stage. Soil moisture was estimated based on the
remote sensing data using a vegetation index with eight parameters derived by multiple
regression analysis. The regression equation that could express plant growth for all plant
growth stages was SM, = 6.301 +13.93 NDVI-10.62 VI + 0.06 DVI, (R*= 0.97); with
the plant growth equation for the wet period being SM, = 8.402 - 14.84 VI + 13.9 NDVI,
(R*= 0.91); and for the dry period being SM,,, = 6.084 +17.46 NDVI+0.08 DVI - 10.66
NDWI, (R* = 0.98), where SM_, SM_ , and SM ary AT overall, wet season and dry season
soil moisture (% by volume), respectively.
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(mm)
38.40
150.00
114.90
156.10
3.50
2.60

Rainfall®

Rs
(watt/m’)
389.82
380.02
357.28
327.23
322.70

RH

66.07
80.38
72.90
86.03
76.07
79.26

Monthly meteorological data
(%)

Ta
“C
28.50
26.38
27.05
2542
24.30

Average
(% by volume)
7.25
18.71
.28
24,98
8.88

B.75
19.31
0.28
24.53
0.26
19.60
15.12

West

South
7.43
18.10
8.80
24.05
8.69
2237

6.81
17.24
9.02
25.04
B.85
21.49
14.70

East

Soil moisture (% by volume)’
6.00
70

20.20
10.00
26.30
8.
21.80
15.50

North

Plant growth
stage

Before Harvesting

Soil Preparation
Harvesting

Planting
Reproduction

Rooting

province.

year
Mar, 2010
May,2009
Jul, 2009
Oct, 2009
Dec, 2009
Jan, 2010

Average

Table 1 Seasonal variation of soil moisture at depth 0-5 cm in a cassava field, Khon Buri district, Nakhon Ratchasima
Month,

Thai J. For. 30 (3) : 24-32 (2011)

=} g’ 3 A 1
voardy AFunMIFiAvZINLYY (Sukurai
et al., 1991) apARdOIfUMIANYIVDIDNATAL
9
(2544) nun anwAundsanusuluaunnusnu
1 d? (K% a o" A A a
yoat g anssavuegiulFmnainy welilsuu
g’ o Y a :’ a A dg’
idumnegm Inysmanih luaunivunnay wag

360.39

A a g’ 9 A ] ~ 1=
WellSuaniruilissainsesan lulicduanasn
dy a A oA s 9 @ a
anuyuluauazliaufissdanties Usznoudullsuna

Fa v 9
AnuFudIIsmaslingaiuninszozusn
srozvula Usuannusuluaumae
winudesay 9.28 Tasdsuias UaA1d189070

25.66

A | 1 Ao o v A a
szozilgn eannugnndudnlendmimann In
v 2 o & Ada 19 a ¥ ' a
Aoutnann Jninhniiegluaullldunnilng
4 1 Y 4
Joildanuduludumaeriidr Bnisgungil
Y 1 Ed
wazlFmaniwlundslusveziianaannszezilgn
Y v
wordngszezanid Ysuannuduluaumaelu

21.32
15.07

S A2 A =~ ~ 9 '
srazHuAUNNALINN WenlSeumeuiunnyIsey
o &4 A o |a a
M3mzilgn Matlieannillsnadumasias
a ! o o oma A & a
YSunaanuFuduinsiannuiuainszoznsoy
a g a Ao 22 e ja
wula Tasanuruluaunmunlsiyvediulsnm

J Aa a Yo A o
ﬁummvluvm’mu'lmu (DY LAZNNANA, 2522;

y samples in each direction.

14.91
Information Services Division and Statistical Analysis, Meteorological Department (2009).

3¢ UAZHITNYY, 2536; Sukurai er al., 1991)
E4
Usznouivszezainaninyasniiins ldilensn
A+ CY ' A A a a S v a
wioileniinaes emnlSnadunisiag luau
FamsndTumduniedaginuniniugieluns

=3 g‘ a a G Y =)
FHUIAIFAU Tmaummmnmmmmmiumi

ﬂﬂ“]ﬂjuﬂ’.lvlﬂcluﬂﬂﬂm‘ﬂiﬂﬂ Ao Uszana 6-20 1M

%; RH: Relative humidity (%); Ta: Temperature (*C)

es was undertaken every 25 m for fort

r

voatiin mammﬂuaumﬂmmmammwuaﬂymw
uensneansed muwuw@ﬂcﬁum"lﬂmmﬂuwml
uanmmfumgmmmﬁuw?ﬂi’ﬁqﬂs:ﬂauﬁ”uﬁ
Tassaradnpazadooni Tgesnainiigady
1&Aegun (aansdnnlsilgiiane, 2541)
srozAouuRTTuAEnEs Anudy
Tuaumdsiisuiiuiosas s.88 TaoUSias il

Rs: Solar radiation (watt/m
' Soil sampl

-

A < 1 = a A
Lummmﬂumm@,wmmqmﬁgmaaﬂ 24.3 93

= Y o o o A a
L%ﬁl%ﬂﬁ‘ﬂizﬂ’a‘]Jﬂ‘]JT]JJJuﬁT]Jx‘ViaQLiiJiNmeJ

Note:

v A a dy o 9 A dy a
uyasnanuly malsamwasutls i ldmaenunly




M5NTIUAAAT 30 (3) : 24-32 (2554) 29

Yy = a J A a Y
ﬂﬂﬂqlluﬂﬂ i]\uﬂﬂﬂ'ﬁi3LWﬂalJf]Qu1i]1ﬂW'Jﬂu|lﬂ\11ﬂ
1 d’l ¥ o d a o A a  Jda
ﬁ')uﬂﬂ]']ll“lfuﬁlw‘l‘ﬂﬁLlagﬂill'lmi\iﬁﬂﬂﬁﬂ'lﬂﬁﬂll

o E) &KX o Y dy a = 1 dy
mAouIge 3 Inanuduluaundslugiai

A 1 9 z; 9 dy a ~
Imaeutnad wazduaniies anvyuludumae
T T A
NI IRV VBINTLIZIADU
<3 = % o I [ A
szozpuneudends Wusand
mmwiuﬂumaﬂﬂaumNmmamﬂmﬂmf’mwﬂw
nandu mummmmunaumﬁmmammmw
Tudn 18Tiduanasui i vazau 1 luau
¥ v )
Mldnnusuluduseudiagaiues taziloan
W Yo s A o o o '
inasng 1 ldimapuneiudilzrndinuea
A o ' 3 a
szeznannvua mizluszezaewnumnennalsa

@ o 9 Y o a '
fuly 1/1ﬂmﬂ‘umﬂ'mmmmm%mummaﬂﬂ

danalifinuasns lildinuReniudilzvds uda

4
daesliiudnlzndansaydulndnase Mldl
dy Aa a Y A Y o Ja a " Yo
Wi lulnaquiminau 13 shildaaaulu1asy
v A

a - 3’ a a
598A290190 1AgAs 9 msizmﬂmmﬂmﬂuﬁaaﬂm

a v 3 a Yo A A
msdsziumanuyuluaulaglyarinynsso
ATERMIANUTURUTNNADA T2HI
: L a dyy A o & A
arnnusuludunldnnasesiannuruludu
o 3| o
uuy FDR @wgema mvualiiudulsaw
v 1w aA &g o A
fumasinsnssa 8 asuiludalsdase uaz
Insgranuduius lugduuuaumsoanesid
Y a o o
duFany tagsduiszanididiivua (R

@

= o LY o = 4 dy
nsgavuaaIny 0.05 ‘ugﬂgmuaumi PNU

aaeAMSAL AUy SM = 6.301 + 13.93 NDVI - 10.62 VI + 0.06 DVI R = 0.97)

M All
F1UIMAIN

Wet

SM_ = 8.402-14.84 VI+ 13.9NDVI (R* = 0.91)

RN SM = 6.084 + 17.46 NDVI + 0.08 DVI - 10.66 NDWI (R*> = 0.98)

Dry
NANMINLI NDVI Tanudunus i
anuruludusasams@uIaveaiy ¥19man
1 9 A I v A
Haza9uadry 1199910 NDVI Wluawiininig
' Y Y
azNousnauead ldnavesdy 11 taziynssa
I v A ~ 1
NDVI dussiiiynssanldasrnasuanuuanai
A A d A £ '
ypamsganauaas lsvlaaluirnssa daluuday
Fraggnialinynssanesaan Tauanaany 39

Y A A 1 v 9 3 Aa Y
NIFAENDUVIAAUNUANANNUAIY Wunteu 1y

wnuilagiiu Feannsadsznam1dlagdhsnn
M Tey g1y VI Sanuduiuduaa
Tudunasamsiulauazgraiman mae vi
fugasiianuduiuifunug 5 wazuuus 7
Fudunnudfsuunuinuviounduihanng
Lﬂaﬂuuﬂmmmmwnn muu“lummmmnmuu
SatimsazReunadlda Feaeandeaidszma
(2550) 1Adszgndl¥nmaneaaniion Landsat 5 T™
Tumsdrsaninensthls ieastvaeudnonm
yosaufionlumsisziiummisiimesildnn
msdsninensih 5 luthavuds Fa1dns
fiaendriNynssaan 12 driiynsse uay

o A 3 o £ o A A ° = &
gal VI nluntlaludrndentiundam sailu
Tuwaadaunieglulilsunsy ERDAS Imagine
1 I o aa Y @ o
a7 DVI uaz NDWI (Juastinianuauius
F
fuanuyuluauaasam s Taueaiy 1azya
4 d! as./l 1 ddy 9 9
pagrl e 2 axtilslunisasivaeuseay
J a A A [ :1/ ] 9
anusuluaursolunswssa aariuluyraudedy
& oA d . ya ] v o v oAl A
Whuaennaiih ldauuianaz dudlerasiitin
< 1 1 o =\
uazanludiuaneg des mldimsazieounas
= o o < o
148 Falianuduiusiy DVI uaz NDWI a1
FUNU
ATENMIANUTURUTNNAEA T2HI
1 d’l a d' 9 d' [ dy a
a1uru luaun ldannsesiannuauluau
a A o 9
HUY FDR enuszezmIin Iaveany mviualviily
Y] o 1w AA T & J Y
aalsany AuaarINENIse 8 Agatiuauls
a a I'd o o L
aasy uazInIznANNFURUS lugJunuaums
paneaud TNy tagmmdulszanaasivue
1 = Y v Jdo ll A v o w q' [
(R) wun danuduiusiuedniiisdd fseau
0.05 TwApuiiviay wouman gaAy SuNAN Lag
' 1w A o o [
PNTIAN WUN MFuszansaImMuamIny 0.86,
0.87, 0.87, 85 1Az 0.87 AWML ALEAI Y Table 2



30 Thai J. For. 30 (3) : 24-32 (2011)

Table 2 Relationship of soil moisture pattern and different vegetation indices.

Order Model R
1 SM,,, = 7.814+18.3NDVI+0.08DVI 0.86
2 SMy= 2.035+30.INDVI+2.73RVI 0.87
3 SMu= 7.1-18.97VI+13.8TNDVI 0.87
4 SMoe = 12.76+15.23NDVI+0.58R VI 0.85
5 SMpe= 3. 77+16.3TNDVI+20.3NDVI 0.87

Note: R”: coefficient of determination;

NDVI: normalized difference vegetation index;

RVI: ratio vegetation index;

VI: vegetation index;

TNDVTI: transformed normalized difference vegetation index;

SMjaq: Soil moisture in January;
SMy,: Soil moisture in March;
SMyysy: Soil moisture in May;

SMoe: Soil moisture in October;
SMisee: Soil moisture in December.
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