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ABSTRACT

Title Estimating Crop Coefficieant (Kc) of Sugar Cane using Satellite
image data from IrriSAT
By : Miss Thitima Pidtamumg
Project Advisor :
(Assoc.Prof.Somchai Donjadee )

......... Y SR S

This research proposes to estimate the water consumption coefficient of plants (Kc)
through the IrriSAT website from the satellite image transformation process by evaluating the
Normalized Difference Vegetation Index. The solution equation for water use coefficient of IrriSAT
plants to be consistent with the coefficient of sugar cane juice use of the Royal lIrrigation
Department from the study area of 6 planting plots in Ratchaburi Province with the exact harvest
date of each plot. Select to modify the data by means of a data set segmentation according to
the growth stage, which is derived from the Food and Agriculture Organization of the United
Nations (FAO), which is divided into a range of stump sugar cane. All four low latitudes are Init. 25
days, Dev. 70 days, Mid. 135 days, and Late. The number of days left to cut off. According to the
results of the study, it was found that the correction values for each period were 2.695, 3.093,
1.937, 0.993, respectively. After the adjustments were made, they were verified to prove the use
of corrections in other areas. In addition, the mathematical statistical relationship was examined,
and found that the results were consistent with the coefficient of water use of sugarcane obtained
from the Royal Irrigation Department. Therefore, the correction of the coefficient of water use of

sugarcane from the satellite image data of IrriSAT can be used further.
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Wou Modified Penman| Blaney-Criddle | Pan Method | Thornthwaite | Hargreaves Radiation Penman-Monteith
1 0.47 0.56 0.56 0.56 0.6 0.53 0.65
2 0.68 0.83 0.84 0.71 0.83 08 0.86
3 0.85 1.04 0.94 0.88 1 1.04 1.13
a4 1.03 1.28 1.27 1.06 1.16 1.21 1.35
5 1.2 1.54 1.73 1.18 1.35 1.41 1.56
[ 1 1.17 1.5 1.14 1.19 1.06 1.29
7 0.86 0.98 1.23 0.8 1.16 0.96 12
8 0.65 0.68 0.74 093 0.88 0.63 093
9 05 0.57 0.48 0.53 0.55 0.53 0.63
10 0.42 0.53 0.45 0.44 0.48 0.48 0.52
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sugar cane |  Int.(Lini) Dev.(Ldev) | Mid (Lmid) |Late (L late)| Total Region
35 60 190 120 405 Low Latitudes
virgin 50 70 220 140 480 Tropics
75 105 330 210 720 Hawaii,USA
25 70 135 50 280 Low Latitudes
ratoon 30 50 180 60 320 Tropics
35 105 210 70 420 Hawaii,USA
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Date | t1 |Kc_RID|slope | Kc_in | Date | t1 |Kc_RID|slope | Kc_in | Date | t1 [Kc_RID| slope | Kc_in

1 0| 0.585[ 0.005| 0.59| 1 0 0.585 | 0.004 | 0.589 1 0| 0.585| 0.005[ 0.59
9 0| 0.585| 0.005| 0.627| 9 0 0.585 | 0.004 | 0.623 9 0| 0.585| 0.004| 0.624
17 14| 0.65| 0.007| 0.67| 17 155 | 0.65 | 0.007 | 0.66 17 15| 0.65| 0.007| 0.664

25 14| 0.65| 0.007| 0.725| 25 15,5 | 0.65 | 0.007 | 0.715 25 15] 0.65| 0.007| 0.719

33 14{ 0.65| 0.007| 0.779| 33 155 | 0.65 | 0.007 | 0.77 33 15| 0.65| 0.007| 0.774

41 14| 0.65| 0.007| 0.833| 41 155 | 0.65 | 0.007 | 0.826 41 15| 0.65 0.007| 0.829

49 45| 0.86( 0.009| 0.896| 49 46 0.86 | 0.009 | 0.887 49| 455 0.86] 0.009| 0.891

57 45| 0.86| 0.009| 0.968| 57 46 0.86 | 0.009 | 0.957 57| 455| 086 0.009| 0.962

65 45|  0.86| 0.009| 1.04| 65 46 0.86 | 0.009 | 1.028 65| 455 0.86] 0.009| 1.033

73 45| 0.86( 0.009| 1.112| 73 46 0.86 | 0.009 | 1.099 73] 455 0.86] 0.009| 1.103

81 75| 1.13| 0.007| 1.173| 81 76.5 | 1.13 | 0.007 | 1.162 81 76| 1.13] 0.007| 1.166

89 75 1.13| 0.007| 1.229| 89 765 | 1.13 | 0.007 | 1.22 89 76| 1.13| 0.007| 1.224

97 75| 1.13| 0.007| 1.286| 97 765 | 1.13 | 0.007 | 1.278 97 76| 1.13| 0.007| 1.281

105 75| 1.13| 0.007| 1.343| 105 | 76.5 | 1.13 | 0.007 | 1.336 105 76| 1.13] 0.007| 1.339

113 106 1.35( 0.007| 1.399| 113 107 1.35 ] 0.007 | 1.391 113 106.5| 1.35 0.007| 1.394

121 106| 1.35| 0.007| 1.455| 121 107 | 1.35 | 0.007 | 1.446 121 106.5| 1.35| 0.007| 1.448

129 106| 1.35| 0.007| 1.511} 129 107 | 1.35 | 0.007 | 1.501 129 106.5| 1.35 0.007| 1.502

137 136| 1.56| -0.009| 1.551| 137 107 1.35 | 0.007 | 1.557 137] 106.5| 1.35| 0.007| 1.557

145 136| 1.56| -0.009| 1.482| 145 | 137.5| 156 [-0.009| 1.495 1451 137.5| 1.56| -0.009| 1.494

153 136 1.56|-0.009| 1.412| 153 | 137.5| 1.56 |-0.009 | 1.425 153 137.5| 1.56| -0.009| 1.423

161 136| 1.56| -0.009| 1.342| 161 | 137.5| 156 |-0.009| 1.355 161 137.5| 1.56| -0.009| 1.352

169 167 1.29| -0.003| 1.284| 169 | 168.5| 1.29 |-0.003| 1.289 169 168 1.29] -0.003| 1.287

177 167 1.29|-0.003| 1.261| 177 | 1685 | 1.29 |-0.003 | 1.265 177 168| 1.29( -0.003| 1.263

185 167| 1.29| -0.003| 1.238 185 | 168.5| 1.29 [-0.003| 1.241 185 168 1.29| -0.003| 1.24

193 167 1.29| -0.003| 1.215| 193 | 168.5| 1.29 |-0.003| 1.218 193 168 1.29] -0.003| 1.216

201 198 1.2| -0.009| 1.173| 201 199 1.2 [-0.009| 1.182 201| 1985 1.2| -0.009| 1.178

209 198 1.2 -0.009| 1.101| 209 199 1.2 ]-0.009| 1.111 209 1985 1.2 -0.009| 1.107

217 198 1.2] -0.009| 1.029| 217 199 1.2 [-0.009 | 1.041 217| 1985 1.2| -0.009| 1.036

225 198 1.2{ -0.009| 0.957| 225 199 1.2 ]-0.009| 097 225 1985 1.2] -0.009| 0.965

233 228 093] -0.01| 0.882| 233 |2295| 093 | -0.01 | 0.896 2331 229 093] -0.01| 0.891

241 228| 0.93| -0.01| 0.804| 241 |2295| 093 | -0.01 | 0.817 241 2291 093] -0.01| 0.812

249| 228| 0.93| -0.01| 0.727| 249 |229.5| 093 | -0.01 | 0.738 249\ 229 093] -0.01] 0.733

257 228 0.93| -0.01| 0.649| 257 | 2295 093 | -0.01 | 0.66 257 2291 093] -0.01| 0.655

265 259| 0.63| -0.004| 0.608| 265 260 | 0.63 [-0.004] 0.612 265| 259.5| 0.63| -0.004| 0.61

273 259 0.63]| -0.004| 0.579| 273 260 | 0.63 |-0.004| 0.583 273| 2595| 0.63|-0.004| 0.582

281 259 0.63]| -0.004| 0.549| 281 260 | 0.63 |-0.004| 0.554 281 2595 0.63| -0.004| 0.554

289| 289| 0.52| 0.004| 052 289 260 | 0.63 |-0.004| 0.525 289 2595| 0.63| -0.004| 0.525

297| 289| 0.52| 0.004| 0554 297 |290.5| 0.52 | 0.004 | 0.547 297| 2905 0.52| 0.004| 0.547

305| 304.5| 0.585| 0.002| 0.586| 305 | 290.5| 0.52 | 0.004 | 0.581 305 290.5) 0.52| 0.004| 0.581

306 | 292.4 | 0.528 | 0.004 | 0.583 306 292.4| 0.528| 0.004| 0.583

313 | 306 | 0.585 | 0.002 | 0.598 313| 306| 0.585| 0.002| 0.598
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ANS197 6 LLammamamimwﬁqaﬁmmLL@Jué"}

uiasfinen | msdSuud R? NSE RMSE ARE PBIAS
5 AoulSuud 0.0004 235 0.55 4222 46.25
a3 uye1 o o v
waalsuun 0.6252 0.62 0.19 16.66 297
5 AoulSuud 0.0295 234 0.56 44.15 44.76
aIIUVE2 o o v
naslsuud 04344 042 023 20.24 142
5 AoulSuud 0.0276 19 0.53 41.98 44.8
a3IUve3 o o v
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aIINves - o v
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AoulSuud 0.0452 -1.26 0.46 37.53 3923
aduaal* "
vaalsuun 0.798 0.42 0.23 22.53 -18.23
. nowlSuud | 0.1851 -1.62 0.5 41.09 44.08
aIIUve4*
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