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MR. Pheerarpong PREEDAPIROM : Drought Monitoring Using MODIS Satellite-
Based Data in Kamphaeng Phet Province, Thailand Thesis advisor : Assistant Professor

Ornprapa Pummakarnchana Robert, Ph.D.

Drought has become a major problem having impact on large population in Thailand.
Insufficient water supplies due to irregular rain making it impossible to cultivate agricultural
products. As a result, income is not enough to make a living for people who rely on agriculture.
Kamphaeng Phet province was one of provinces where drought occurred repeatedly. The
objective of the study was to develop a methodology to detect drought in Kamphaeng Phet
province, central part of Thailand using vegetation spectrum in different periods of satellite
imagery, MODIS data over a period. of 4.years from 2018 to 2021 were analyzed based standard
score (Z-score) of the Normalized Difference Vegetation Index (NDVI) covering the study area of
Kamphaeng Phet Province. Standard vegetation index values (Standardized Vegetation Index, SVI)
during the same period were carried out for validation of this method. The severity of drought
was classified into 5 levels. The study was found that in 2020 drought was discovered at the
most severe. The second, the third and the fourth severe drought was occurred in 2021, 2019
and 2018 respectively. Hence, relevant agencies could apply the obtained methodology from this

research for drought preparedness and mitigation.
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MOD13Q1 lﬁgﬂﬁ’mﬂ%ﬁuaé’mmiwma (Laosuwan et al., 2016; Uttaruk and Laosuwan,
2018; Wang et al., 2018) Lfia931niin1sAruiunlddudonnasduselosulunisnsianiie
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NDVI;ji—NDVI,

Zijk - AN 2.2
Tned Zy = A Z o f\;mmwﬁ i Tugaanandl j il k
NDVIy, = A1 NDVI au 9an il i Turaaaandt | Tl k
NDVI, = Anaduianun w 9anm vie Anadsluriaananiug
 gaAnmITuY
oj = dudndonuunasgiuvesganind i ludaana j

1 1 1 a ~ 1% 1% [y a Aa = [
A" Zijk Lﬂu%ﬂﬁﬁum@iﬂumiﬂ%ﬁ@ﬂﬂﬁaﬂﬂUﬂ'l’iLLﬁ]ﬂLLQQUﬂGIiJ']Gﬁi’MW@Jﬂ']LQaEJ‘LJL‘Uu 0

wazddrudonuunnsgiuidu 1 ievhasvanufigiuresnyaninlunsasyieal lngen



AUz IUYeI SVI 9INANIRSEIUYEY NDVI Bsazazfiouninuuiziduvesiivnssaiiag

WAYUAIANNST 2.3

SV = (Zijk—Zijmin)

qunN 2.3
ZijMAX—ZijMIN
e Zy = A1 Z o4 a0l i ludnanani(iumn) Tudi k
Zimax = A1 Z 110910 4 ININT | 91NYIITEELIAN |
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98T UAIRYENINITUNINGIU NEIDINTUTINTINRUNTEAUAMURAILAIINAAYTNY
WITUNINTFIU IABN1ITILUNSEAU UL IVBIRINWTdIeandu 5 seiu (Peters et al,
2002) Tupaun1sine Usenauluaig 5 Gunaudsselull (3.2.1) Ms5Iusindeya (3. 2.2)
NISMNUAYBUANUTANYY wazn1sUTuninNUAAIAAGoUYBITaYanT1 L TBY (3.2.3) N3
a 6 ! v oA v a4 ! o/ v 6
WATILIHAR1VDIFYTNYNTIU UAATININTTUNINTTIY (3.2.4) NsmiArANduiusves
v A [ 2 961 o L% 4 ¥ v A
A INYNTTUNINTFINAVUTINIHY wae (3.2.5) N13TUUNTEAUANULTILA DB TlHY
NITUUINTFIU LABTTTN1TANYIINNTBULUIANYDINITANWIAININTA 3.1 U518aziBen

1%

apolUll



11

Terra/MODIS satellite

Kamphaeng Phet during 2018-2021 ‘_‘

MOD13Q1 (h27v27)

\4
Standardized Vegetation
Time Series Data Analysis < Index (SVI)
/
v A
- N
ENVI Software ________ > Time Series Drought Classification
i Z-score
" /
< N
Statistical analysis: Correlation of SVI
and rainfall intensity

\ \ %

ArcGIS >¢

Drought Risk Zones
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3.1 Yeyauargunsaildlunisaniunsidy

3.1.1 MsTIUTINdeya
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AUNGNYS YARERS U

MOD13Q1 582747 h27v07

dayauTuam UTuuddusiedy @addns) aswenteninet / U we. 2561

17 '
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Uy WY 8 @01 ATOUARUNUT DU W.A.2564 (Janin
= o
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ARDIVAL DILNDVINITANWYT
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AuLEIAlnE N 910 8a0uY
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3.1.2 gunsaiildlunside
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—

o o

(2 o -] L U a QI Y =
NUNVIRIAN TN NY TN IUNIUNIWYINTETITHV AR AIRINADN U W.A. 2560 (shp)
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3.2.3.2 Mmesgimfvifivnssannsg Wunsmandesuuain
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(&) statistics Views 20191203_utm47n-kp_nan-water_zijk_svi — [} =
File Help
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™ Import = | Export = 4F Options ~
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e
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gan1alnuARieNgenfe 0.4619 weunguinewuingguuninazaaisnianayi
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0.2811 lufleudmmandudugaru 31nn1597 4.2 Tagasneoululn.m2562 Anad
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geanfe 0.4700 TuouiugieuygaluLagARdsanagn 0.2811 Tuideudwnaudady
gau 91nM13799 4.3 Jeyasieiioudn.e. 2563 Anadefigiaade 0.4884 ludaunainudu
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M 4.1 AR Angsen AedeuavdulsauBeg Wemas TuBs NS sl U 2561

19/ s‘hqm gegn ARl p s
U8 uuaInFIY

1/1/2018 -0.0087 | 0.9992 | 0.3883 0.3119
17/1/2018 0 0.9994 | 0.3759 0.3041
2/2/2018 0 0.9785 | 0.3572 0.2917
18/2/2018 -0.0077 0.9993 | 0.3554 0.2914
6/3/2018 0 0.9977 | 0.3509 0.2866
22/3/2018 0 0.9945 | 0.3482 0.2824
7/4/2018 0 0.9937 | 0.3419 0.2850
23/4/2018 0 0.9994 | 0.3488 0.2853
9/5/2018 0 0.9995 | 0.3749 0.3066
25/5/2018 -0.0025 0.9991 0.3617 0.2965
10/6/2018 0 0.9994 | 0.3571 0.2891
26/6/2018 0 0.9992 | 0.4062 0.3237
12/7/2018 0 0.9954 | 0.2938 0.2400
28/7/2018 0 0.9989 | 0.3895 0.3152
13/8/2018 0 0.9994. | 0.2811 0.2479
29/8/2018 0 0.9996 | -0.4266 0.3368
14/9/2018 0 0.9992 | 0.4515 0.3457
30/9/2018 0 0.9994 | 0.4426 0.3445
16/10/2018 -0.0081 0.9994 | 0.4617 0.3509
1/11/2018 -0.0013 0.9983 | 0.4619 0.3502
17/11/2018 -0.0047 0.9996 | 0.4388 0.3380
3/12/2018 0 0.9993 | 0.4180 0.3258
19/12/2018 -0.0065 0.9916 | 0.3923 0.3164
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dl ! ° 1 1 a ! N ! v aa =
1319 4.2 A TE{A AENETA AR BUATE LU EUUINATTTUUBINGA WUBIA TUNTWIIEU UN.A. 2562

Y9/ G‘ha,ﬂ gedn ALRAeY p s
UBUUNINTFIY
1/1/2019 -0.0075 0.9981 0.3815 0.3031
17/1/2019 0 0.9954 | 0.3662 0.2965
2/2/2019 -0.0666 0.9519 0.3446 0.2857
18/2/2019 0 0.9985 | 0.3435 0.2841
6/3/2019 0 0.9570 | 0.3306 0.2727
22/3/2019 0 0.9985 | 0.3082 0.2544
7/4/2019 0 0.9934 | 0.2853 0.2417
23/4/2019 0 0.9987 0.2974 0.2485
9/5/2019 0 0.9986 0.3196 0.2680
25/5/2019 -0.0075 0.9987 | 0.3644 0.2995
10/6/2019 0 0.9993 | 0.3885 0.3157
26/6/2019 0 0.9996 0.3292 0.2704
12/7/2019 0 0.9992 0.3738 0.2937
28/7/2019 0 0.9996 0.3777 0.3059
13/8/2019 0 0.9991 0.2811 0.2495
29/8/2019 0 0.9984 | 0.4140 0.3220
14/9/2019 0 0.9995 | 0.4559 0.3516
30/9/2019 -0.0008 0.9994 | 0.4700 0.3578
16/10/2019 0 0.9992 0.4662 0.3535
1/11/2019 0 0.9995 0.4533 0.3448
17/11/2019 0 0.9994 | 0.4296 0.3312
3/12/2019 0 0.9700 0.3804 0.3027
19/12/2019 0 0.9953 | 0.3220 0.2687
1/1/2019 -0.0075 0.9981 0.3815 0.3031




23

MM 4.3 AW AR AReuava T BRI NATTILYRmaR 1oy U . 2562

/9/U s‘hqm gegn ARl p s
U8 uuaInsFIY
1/1/2020 0 0.9892 | 0.3247 0.2651
17/1/2020 0 0.9948 | 0.2999 0.2529
2/2/2020 0 0.9966 | 0.2793 0.2401
18/2/2020 -0.0042 | 0.9942 | 0.2706 0.2337
5/3/2020 0 0.9888 | 0.2673 0.2264
21/3/2020 0 0.9992 | 0.2665 0.2207
6/4/2020 0 0.9952 | 0.2696 0.2218
22/4/2020 0 0.9944 | 0.2814 0.2383
8/5/2020 0 0.9957 | 0.2955 0.2522
24/5/2020 0 0.9987 | 0.3069 0.2601
9/6/2020 0 0.9990 | 0.3775 0.3073
25/6/2020 0 0.9994 | 0.4006 0.3219
11/7/2020 -0.0091 0.9994 | 0.4180 0.3316
27/7/2020 0 0.9995 | 0.4117 0.3219
18/8/2020 0 0.9965 | 0.4693 0.3555
28/8/2020 0 0.9988 | 0.4284 0.3307
13/9/2020 | -0.0046 | 0.9990 | 0.4573 0.3462
29/9/2020 0 0.9992 | 0.4497 0.3574
15/10/2020 | -0.0052 | 0.9995 | 0.4253 0.3360
31/10/2020 | -0.0063 | 0.9983 | 0.4884 0.3671
16/11/2020 0 0.9991 0.4550 0.3481
2/12/2020 -0.0036 | 0.9924 | 0.4238 0.3316
18/12/2020 0 0.9944 | 0.3842 0.3103
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TN 4.4 AWER ANGER AR sLaYd U BRUBNATT UBINAA YR YNT U M. 2564

19/ ﬁ‘i’qqm gedn AaAe p s
U8 uuaInsFIY

1/1/2021 | -0.0079 | 0.9490 | 0.3705 0.3017
17/1/2021 0 0.9761 0.3409 0.2819
2/2/2021 -0.0049 | 0.9993 | 0.3201 0.2711
18/2/2021 -0.0096 | 0.9720 | 0.3059 0.2634
6/3/2021 | -0.0076 | 0.9972 | 0.2981 0.2567
22/3/2021 0 0.9886 | 0.2851 0.2441
7/4/2021 | -0.0078 | 0.9994 | 0.3013 0.2546
23/4/2021 -0.0060 | 0.9993 | 0.3431 0.2877
9/5/2021 -0.0091 0.9989 | 0.3634 0.3074
25/5/2021 -0.0016 | 0.9995 | 0.3713 0.3081
10/6/2021 0 0.9966 | 0.4124 0.3273
26/6/2021 | -0.0032-| 0.9994 [ 0.3986 0.3210
12/7/2021 -0.0080 | 0.9995 | 0.3947 0.3226
28/7/2021 0 0.9994 | 0.4123 0.3305
13/8/2021 -0.0023 | 0.9994 | 0.4417 0.3390
29/8/2021 -0.0039 | 0.9960 | 0.4526 0.3508
14/9/2021 | -0.0086 | 0.9995 | 0.4114 0.3337
30/9/2021 | -0.0097 | 0.9993 | 0.4311 0.3418
16/10/2021 | -0.0089 | 0.9995 | 0.4114 0.3389
1/11/2021 -0.0070 | 0.9995 | 0.4389 0.3477
17/11/2021 | -0.0076 | 0.9989 | 0.4547 0.3479
3/12/2021 | -0.0077 | 0.9825 | 0.4247 0.3322
19/12/2021 | -0.0086 | 0.9972 | 0.3968 0.3176
16/10/2021 | -0.0089 | 0.9995 | 0.4114 0.3389
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TN 4.5 AWER AgeEn Aedeuava Il sRUINASTBM Bl NS sasnesg i we. 2561

219/ AEn | gedn ARl y s
e uuaIAFIY

1/1/2018 0 1 0.3939 0.3094
17/1/2018 0 1 0.3761 0.3043
2/2/2018 0 1 0.3651 0.2981
18/2/2018 0 1 0.3605 0.2894
6/3/2018 0 1 0.3517 0.2872
22/3/2018 0 1 0.3501 0.2840
7/4/2018 0 1 0.3440 0.2868
23/4/2018 0 1 0.3490 0.2855
9/5/2018 0 1 0.3750 0.3068
25/5/2018 0 1 0.3636 0.2960
10/6/2018 0 1 0.3573 0.2893
26/6/2018 0 1 0.4065 0.3240
12/7/2018 0 1 0.2952 0.2412
28/7/2018 0 1 0.3899 0.3156
13/8/2018 0 1 0.2812 0.2480
29/8/2018 0 1 0.4267 0.3369
14/9/2018 0 1 0.4519 0.3460
30/9/2018 0 1 0.4428 0.3447
16/10/2018 0 1 0.4663 0.3483
1/11/2018 0 1 0.4634 0.3504
17/11/2018 0 1 0.4416 0.3366
3/12/2018 0 1 0.4183 0.3261
19/12/2018 0 1 0.3996 0.3170
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TN 4.6 AWER ANGER AR euava T BRI NATT R B NS sasmsg U WA, 2562

219/ AEn | gedn ARl y s
e uuaIAFIY
1/1/2019 0 1 0.3822 0.3036
17/1/2019 0 1 0.3726 0.2956
2/2/2019 0 1 0.3620 0.3001
18/2/2019 0 1 0.3850 0.2667
6/3/2019 0 1 0.3454 0.2850
22/3/2019 0 1 0.3086 0.2547
7/4/2019 0 1 0.2872 0.2433
23/4/2019 0 1 0.2978 0.2488
9/5/2019 0 1 0.3200 0.2684
25/5/2019 0 1 0.3649 0.2999
10/6/2019 0 1 0.3933 0.3136
26/6/2019 0 1 0.3294 0.2705
12/7/2019 0 1 0.3741 0.2939
28/7/2019 0 1 0.3779 0.3060
13/8/2019 0 1 0.2814 0.2497
29/8/2019 0 1 0.4146 0.3225
14/9/2019 0 1 0.4561 0.3518
30/9/2019 0 1 0.4703 0.3580
16/10/2019 0 1 0.4670 0.3535
1/11/2019 0 1 0.4535 0.3449
17/11/2019 0 1 0.4298 0.3314
3/12/2019 0 1 0.3922 0.3120
19/12/2019 0 1 0.3235 0.2700
1/1/2019 0 1 0.3822 0.3036




28

=] o ] A , = U oA ~
MM 4.7 A% ']E‘j 283! ']Q Qﬁj A ANRAULEATEIUUEN FUUHIPIYUURNR %U‘WGU‘W33N3J'W]3§'TUU W.A. 2563

Va/d Man | gegn | Anedy | o
WgauunInsgIu
1/1/2020 0 1 0.3283 0.2680
17/1/2020 0 1 0.3015 0.2542
2/2/2020 0 1 0.2802 0.2409
18/2/2020 0 1 0.2752 0.2341
5/3/2020 0 1 0.2703 0.2289
21/3/2020 0 1 0.2668 0.2209
6/4/2020 0 1 0.2709 0.2229
22/4/2020 0 1 0.2830 0.2396
8/5/2020 0 1 0.2967 0.2533
24/5/2020 0 1 0.3073 0.2605
9/6/2020 0 1 0.3778 0.3076
25/6/2020 0 1 0.4008 0.3221
11/7/2020 0 1 0.4235 0.3288
27/7/2020 0 1 0.4119 0.3220
18/8/2020 0 1 0.4709 0.3568
28/8/2020 0 1 0.4290 0.3311
13/9/2020 0 1 0.4602 0.3449
29/9/2020 0 1 0.4500 0.3577
15/10/2020 0 1 0.4285 0.3344
31/10/2020 0 1 0.4924 0.3654
16/11/2020 0 1 0.4554 0.3484
2/12/2020 0 1 0.4291 0.3330
18/12/2020 0 1 0.3864 0.3120
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=] o ] A , ~ U oA ~
N3N 4.8 A6 ']E‘j 283! ']Q \Tsjﬂ ANRAYLLATEIULUEN FUUHIPIYUURNR %U‘WGU‘Wiing'Wﬁiqu‘U WA, 2564

eYiYal Agn | gegn | Anade | s
WewUuiInIgIu
1/1/2021 0 1 0.4010 0.3153
17/1/2021 0 1 0.3493 0.2888
2/2/2021 0 1 0.3236 0.2700
18/2/2021 0 1 0.3214 0.2683
6/3/2021 0 1 0.3042 0.2555
22/3/2021 0 1 0.2884 0.2470
7/4/2021 0 1 0.3069 0.2528
23/4/2021 0 1 0.3473 0.2862
9/5/2021 0 1 0.3695 0.3050
25/5/2021 0 1 0.3725 0.3078
10/6/2021 0 1 0.4139 0.3284
26/6/2021 0 1 0.4007 0.3202
12/7/2021 0 1 0.3997 0.3202
28/7/2021 0 1 0.4125 0.3307
13/8/2021 0 1 0.4432 0.3384
29/8/2021 0 1 0.4549 0.3496
14/9/2021 0 1 0.4166 0.3310
30/9/2021 0 1 0.4369 0.3387
16/10/2021 0 1 0.4167 0.3361
1/112021 0 1 0.4430 0.3455
17/11/2021 0 1 0.4593 0.3456
3/12/2021 0 1 0.4367 0.3355
19/12/2021 0 1 0.4031 0.3158
16/10/2021 0 1 0.4167 0.3361
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