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ABSTRACT

Nowadays, a rapid advancement of remote sensing technology has led to widespread
recognition of its potential to improve the efficiency and reliability of crops inspection and
monitoring. The objectives of this project are 1. To create a database of annual remote sensing
data of economic crops from satellite imagery, 2. To study the cultivation patterns of economic
crops based on annual changes in reflectance values. 3. To study the relationship between
spectral signatures and growth characteristics obtained from field surveys. The remote sensing
data from Sentinel 2 were calculated vegetation indices such as Normalized Difference
Vegetation Index (NDVI), Green Normalized Difference Vegetation Index (GNDVI) and Normalized
Difference Infrared Index (NDII) to study the correlation with crops growth parameters of five
economic crops of Thailand such as sugarcane, cassava, pineapple, oil palm, and pararubber.
The results show that spectral reflectance of each crop change all year round and synchronized
with growth data such as height, canopy width, stem size, and leaves chlorophyll content.
Therefore, the remote sensing data has a potential for the 5 economic tropical crops growth and
health monitoring. The satellite imagery from some month can be used to create crop growth
assessment models including height, canopy width, and stem size and leaves chlorophylls
content. In addition, the effectiveness of the model depends on the type of vegetation index used.
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3 guthgasginid guihgasnnavai
oy | FUNT r? Loy FUNNT N
A21G4
H =-223.418 + 910.228GNDVI -
2564 [SURIN 0.61** n.g. H = 192.649 + 290.256NDlII 0.43*
29.836NDll
H = 270.387 + 49.330NDVI + o
2565 .. 0.47** a.A. H =-9.455 + 358.269NDVI -41.646NDlII 0.56**
1224.933NDll
o H = 19.507 + 930.483NDVI + - H = 124581 -506.648NDVI
2566 A, 0.65** 1.8 0.75**
800.599NDII +548.658GNDVI + 227.280NDlII
AUNTIINTINY
W = 82432 + 53.421NDVI +
2564 - - - WA 0.49*
136.621NDII
W = 64.923 + 343.714NDVI + W = 7.773 -48.975NDVI + 40.975GNDVI
2565 NN, 0.60** LY. 0.56**
301.348NDll + 453.045NDlII
- W = 133.899 -277.437NDVI +
2566 N.8. W =194.598 -131.087NDVI 0.44%* .. 0.73**
312.377GNDVI + 141.206NDlII
YUIAGIAY
2564 - - - W.A. SZ =3.203 + 2.967NDVI + 6.170NDII 0.52**
2565 - - - 7.0, SZ = 1.253 + 0.622NDVI + 4.855GNDVI | 0.33**
2566 - - - - - -
Usunauaaalsiladiulu

CHLO = 56.871 + 131.087NDVI -
2564 138, 0.75** a.a. CHLO = 38.792 + 31.250NDlII 0.47*
209.544GNDVI -35.863NDII




2565 - - - .. CHLO = 27.664 + 50.645GNDVI 0.34**

- CHLO = 32.325 -19.958NDVI +
2566 - - - 1.8 0.62*
42.991GNDVI + 5.648NDlII

e * mnedl p < 0.05 flenatiesndt 5 Wesidudfiuuuiiasaindefianain
= 91889 p < 0.01 Flonatiosnin 1 wWesidudfuuudrasuindeiinnain

v o a

1.2 ffudzuas wuimiadeunuaiius-ieuaweu iugefiaaudisnssaluwlasugniu
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4 ejmﬁ%ﬂaaﬁwm% fjuﬁwsjaaﬂaawam
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A213E4
H =-402.443 + 768.175NDVI +
2564 - - - n.8. 0.54**
101.832GNDVI
2565 - - - i.a. H = 156.137 -336.411NDII 0.28**
- H =-10.886 + 61.360NDVI + - H =-55.573 + 445.814NDVI +
2566 3.8, 0.46** a.A. 0.79**
248.342GNDVI + 161.524NDl 172.247GNDVI + 134.866NDII
A1UNI19NTINY
W = -58.607 + 344.490GNDVI - W = 14.860 +96.559NDVI +
2564 5.A. 0.46** n.8. 0.74**
115.757NDII 123.781NDII
W = -65.159 + 216.072NDVI + - W = -7.255 + 152.079NDVI +
2565 A 0.47** a.A. 0.76**
439.681GNDVI 88.336GNDVI
N W = 34.796 + 603.498NDVI - - W = 25.707 + 83.987NDVI +
2566 3.8, 0.57** a.A. 0.54**
491.880GNDVI -148.226NDlII 66.456GNDVI + 46.871NDII
YUINERU
SZ = 0.983 -3.084NDVI + 3.659GNDVI
2564 [SYRIN SZ =-0.267 + 5.250NDVI 0.44** 5.0A. 0.40**
+ 4.842NDlII
SZ = -0.387 + 3.811NDVI +
2565 - - - n.A. 0.72**
1.845GNDVI
- SZ =-0.044 + 3.603NDVI +
2566 n.A. SZ =-0.076 + 3.825NDVI 0.48** 3.a. 0.50**
1.544GNDVI + 0.987NDII
JSuraumaslsiladlulu
2564 - - - - - -
2565 - - - .. CHLO = 58.364 -32.586NDVI 0.31**
- CHLO = 37.153 + 27.288NDVI +
2566 n.8. CHLO = 27.409 + 62.755GNDVI 0.70** .. 0.65**
4.258GNDVI + 8.477NDII
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annsonFnumsmaaigiulivedulzsaldmuientumsinuiludesuasiuduends Awdedaiie
wssod 5 ¥ Mewfiou annsouddliidu 2 921 Ao dradoununmiud-Weuweu Wusiiadeifenssalu
wasUgndulzsedlandn Aadedvil NOVI eglugag 0.365-0.374 Anadesail GNDVI agflutia 0.350-0.364
Aadndvil NDI aglutag 0.063-0.071 osmnduiidutaagguds wandudisiinunsnafuiesotunn
delrduuzsnisapiulaoly vie3eutaudiougnival uastrafoungumeas-ieusnsa Hudisiiande
fiunssadlunvasignduuysedirngs anadedvil NDVI aglutag 0.417-0.560 Anadssail GNDVI aglugag
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4 guungasaIn1y guindaunaamaig
Loy ‘ qn135 r? Loy dUn13 ‘ r?
A21ME4
H=-6.231 + 103.587NDVI + H =-14.381 + 107.865NDVI +
2564 §.a. 0.49** a.a. 0.68*
22.435NDll 84.108GNDVI
H = 47.634 + 349.591INDVI -
2565 LN, H = 46.733 + 104.034NDlII 0.57** A, 0.58**
328.243GNDVI + 17.488NDlII
H = 73.381 -53.024NDVI - H =-30.795 -172.743NDVI +
2566 N.A 0.56* a.a. 0.67**
29.606GNDVI -22.734NDII 425.012GNDVI + 14.915NDII
AN TN TINY
W = 43.302 + 14.822GNDVI W = 127.770 -61.712NDVI -
2564 w.A. 0.43** W.A. 0.60*
+93.349NDIl 109.046GNDVI
W =-8.439 + 140.712NDVI + W = 19.144 + 390.892NDVI -
2565 b8 0.48* u.A. 0.81**
118.825GNDVI -41.792NDII 268.330GNDVI -46.522NDlI
W = -57.923 -258.945NDVI +
2566 - - - a.a. 0.74**
658.340GNDVI
Usuunaalsiladlulu
2564 n.A. CHLO = 109.338 -97.203NDVI 0.38** - - -
CHLO = 56.850 -124.543NDVI +
2565 LN, 0.43* - - -
102.652GNDVI + 90.633NDIl
CHLO = 32.486 + 44.735NDVI +
2566 §.A. CHLO = 30.850 + 72.856GNDVI 0.41* d.0. 0.55%
13.769GNDVI + 47.611NDII

weme * wuede p < 0.05 Jlenadesnda 5 Wesdudiuuudiasuindeianain
** p18fa p < 0.01 Flonratissnin 1 wWesifudfiuuudasuindeinnain
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3 guigaeanni duindognaama
Loy ‘ Gk r? e GEUIMK ‘ r?
A213E4
T H = 382.595 + 1035.323NDVI +
2564 6.8 H=93241e~ 0.64** b8, 0.28**
70.241GNDVI + 1933.167NDII
. L rase ) H = -17.878 + 1271.153NDVI +
2565 a.A. H = 9695.4GNDVI™ 0.43** i.A. 0.34**
1968.876GNDVI + 3716.948NDlII
H = 1914.179 + 3478 520NDVI - H = 584.046 + 1625.316NDVI +
2566 b8, 0.40** [STRJN 0.79%*
6061.918GNDVI + 5096.662NDII 2368.925GNDVI + 2992.900NDII
AU MTINY
W = 144.093 + 559.844NDVI +
2564 .8, W = 456.97e* 120! 058" | 1.8, 0.34**
405.947GNDVI + 160.288NDIl
- - . W = 161532 + 732.263NDVI +
2565 a.a. W = 463.89e~ 0.34** u.a. 0.43**

432.353GNDVI + 1117.480NDll

) oess N W = 411.806 + 598.446NDVI + ”
2566 | e, W = 1309.2NDVI 0.36 ) 0.59
749.956GNDVI + 1023.525NDI

WWINEIAY
SZ = 56.824 -258.560NDVI + SZ = 13.930 + 38.923NDVI +
2564 VRN 0.48** [SURIN 0.33%*
246.777GNDVI + 132.052NDII 14.214GNDVI + 38.079NDII
~ - SZ = 1.069 + 55.326NDVI +
2565 3.A. SZ = 112.61GNDVI + 17.316 0.27** a.A. 0.38%*
63.460GNDVI + 55.384NDII
SZ = 36.239 -14.868NDVI + SZ = 25.458 + 44.231NDVI +
2566 VRN 0.49%* [SURIN 0.63%*
81.316GNDVI + 31.636NDII 66.522GNDVI + 72.683NDII
Ysunumaslsiaalulu
CHLO = 34.424 -12.529NDVI + CHLO = 55.476 -28.143NDVI
2564 N.8. 0.81** .8, 0.61%**
56.203GNDVI + 36.385NDlI +45.837GNDVI -37.117NDII
CHLO = 33.940 + 8.640NDVI +
2565 1.A. CHLO = 104.43NDIl + 40.424 0.52** 1.A. 0.48*

1.250GNDVI + 72.015NDII




CHLO = 32.700 + 75.819NDVI -
23.270GNDVI -17.091NDII

CHLO = 43.730 + 12.274NDVI +
13.934GNDVI + 11.368NDII

2566 VRN 0.39** [SARJN

‘ 0.58**

e * mneil p < 0.05 flenatiesndt 5 Wesidudfiuuuiiasuindefianain
% = = 5 ' ¢ & s ° a ¥ a
wneda p < 0.01 dlantatesndt 1 Wedudviuvuiaeuindeianain
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3 guthgavdn® futhgosnaavae
wou | GEUIMK r? o | GEUIMK | v
A21NGY
H=421.316 + 326.211NDVI
2564 - - - b3.8. 0.39**
+394.315GNDVI + 1059.954NDll
o H =-15562 + 967.428NDVI o H =-816.622 + 3195.892NDVI +
2565 a.A. 0.55** a.A. 0.47**
+789.795GNDVI + 1781.790NDII 2466.027GNDVI + 2285.257NDIl
H = 1342.830 -5288.715NDVI + H=309.621 + 1144.942NDVI +
2566 L. 0.44** b8, 0.60**
3128.109GNDVI + 4846.635NDII 2431.173GNDVI + 2763.557NDIl
AUNTIINTINY
W =590.044 + 181.329NDVI +
2564 - - - b3.8. 0.47**
323.117GNDVI + 317.041NDIl
o W =1272.893 + 625.177NDVI - o W = 496.838 + 345.181NDVI +
2565 a.A. 0.54** a.A. 0.43**
1443.405GNDVI+443.083NDII 761.124GNDVI + 651.668NDII
W =491.227 + 196.636NDVI + W = 885.148 + 118.064NDVI +
2566 b8, 0.40** b3.8. 0.51**
692.451GNDVI + 866.515NDII 477.726 + 420.063NDIl
YUINEAY
SZ = 176.603 + 65.584NDVI +
2564 - - - LY. 0.39**
46.989GNDVI + 23.746NDll
o SZ = 194.176 -465.993NDVI + o SZ =199.853 -9.476NDVI +
2565 a.a. 0.56** A, 0.42**
265.040GNDVI + 423.888NDll 84.390GNDVI + 166.812NDlI
SZ = 150.612 + 177.864NDVI + SZ = 206.797 + 146.412NDVI -
2566 b8, 0.42** b8, 0.54**
84.278GNDVI + 49.913NDlI 21.797GNDVI + 71.173NDII
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CHLO = 43.201 + 3.824NDVI + CHLO = 85.579 -11.070NDVI -
2564 §.A. 0.53** §.A. 0.53**
29.457GNDVI + 21.444NDII 8.920GNDVI -10.220NDlII
CHLO = 64.424 -78.008NDVI + CHLO = 57.078 + 9.144NDVI +
2565 NN, 0.59** LY. 0.55**
116.943GNDVI + 17.131NDIl 22.731GNDVI + 25.886NDII
CHLO = 35.718 -140.649NDVI + CHLO = 61.466 + 13.966NDVI +
2566 n.A. 0.85** b8, 0.68**
247.959GNDVI + 37.816NDlII 12.831GNDVI + 22.031NDIl
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