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Abstract

The objective of this research is to compare spatio-temporal data for studying land use (LU)
change and diversity in 3 scales of the classification system of Land Development Department (LDD)
in the area of Nakhonratchasima city municipality (NCM), Muang district (MD) and Nakhonratchasima
province (NKP) between 2007 and 2019. This study used LU data in the years 2007, 2011, 2015, and
2019. The boundary of the municipality, district, and province were in the form of a geographical
information system (GIS) to analyze-based spatial analysis tools in the ArcGIS program. The results
are found that LU diversities in levels 1 and 2 are not different from each other, but level 3 has an
obvious difference as NCM 33 types, MD 64 types, and NKP 138 types. Inversely, LU changes in
levels 1, 2 and 3 are distinct. At level 1, the urban and built-up land in NCM is increased by 1.219
sg.km. (3.226 %), while the agricultural land in MD and miscellaneous areas in NKP are decreased
by 112.056 sg.km. (14.683 %), and 584.114 sq.km. (2.818 %), respectively. In part of level 2, the
city, town, and commercial land in NCM, the rangeland in MD, and the rice paddy land in NKP are
increased by 0.619 sg.km. (1.639 %), 42.527 sq.km. (5.572 %), and 1,524.802 sq.km. (7.356 %),
respectively. Lastly, in part of level 3, the city, town, and commercial land in NCM, and of rice
paddy land in NKP are increased by 0.619 sg.km. (1.639 %), and 1,503.579 sq.km. (7.253 %),
respectively, but the cassava land in MD is decreased by 112.535 sq.km. (14.746 %).
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Figure 1 Location of Nakhonratchasima city municipality, Muang district and Nakhonratchasima province
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Table 1 Spatio-temporal comparison of land use change and diversity-based LDD system in

Nakhonratchasima city municipality, Muang district and Nakhonratchasima province from

2007 to 2019
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(29.535) | (20944) | (21.546) (6.022) [ (33.220) [(20.761) | (20761) | (17.473) | (15.747) | (0.585) | (0809) | (0.647) | (0.647) | (0.062)
A219, A220, A223, A224, A225, A229
A300, A301, A302, A303, A304, A305,
g | A306:A307, AS08, A309, A312, A3ld, | 445257 | 673277 | 626351 633516 | +188.258 | 18356 | 23873 | 23873 | 24547 [ +6.191 | 0077 [ 0076 [ 0076 [ 0076 | -0.001
A315, A316, A317, A318, A319, A321, | (2.148) (3.298) | (3022) (3.056) 0908) | (2405) [ (3128) | (3.128) | (3216) [ (0811) | (0.203) [ (0201 [ (0.201) [ (0.201) | (0.002)
A322, A323
4400, A401, AG02, Ad03, A4O4, AGO5,
A A4Q6, A407, A408, Ad09, A410, Ad11,
422072 | 359.189 | 331.277 326.277 95795 | 18228 | 15039 | 15039 | 20266 | +2038 [ 0137 | 0120 | 0119 | 0119 | -0.018
A4 | Ad12,A413, Ad14, Ad15, A416, AdLT,
(2.036) (1733) | (1.598) (1.574) (0462) | (2388) | (1L971) | (1.971) | (2656) | (0267) | (0362) | (0317) | (0.316) | (0.316) | (0.047)
AA18, A420, Ad22, A423, Ad24, A426,
A500, A501, A502, A503, A504, A505,
39.935 42803 | 43773 43773 +4838 | 16932 [ 15545 | 15330 | 16934 | +0002 | 2687 | 2305 | 2306 | 2306 | -0.381
A5 | A506, A507, A508, A509, A510, A511,
(0.193) 0201 | (0.211) (0.211) 0023) | 2219) [ 037 | 2009 | (2219) [(0.0002) | (7.111) [ (6.102) [ (6.103) [ (6.103) | (1.008)
A513, A514, A515
229580 | 285442 | 245350 195.350 30230 | 4063 | 7201 | 7201 | 7241 | 43178 0.0 0.0 0.0 0.0 0.0
A7 A700, A701, A702, A703, A704
(1.108) (1371 | (1.189) (0.942) 0165 | (0532) [ (0.949) | (0.949) | (0.949) | (0416) | (0.0 (0.0) (0.0) 0.0) 0.0)
0.098 0.098 0.105 0.105 +0.007 00 00 00 00 00 00 00 00 00 0.0
48 4802, A803
(0.0005) | (0.0005) | (0.001) (0.001) (0.00003) | (0.0) 0.0) 0.0) 0.0) 0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
4319 20.729 20.267 20.267 +15948 | 4319 | 4599 | 4599 | 4599 | +0.280 | 0325 | 0310 | 0310 [ 0310 | -0.014
A9 4900, A902, A903, A905
(0.021) (0.100) (0.098) (0.098) 0077) | (0566) | (0.603) | (0.603) | (0.603) | (0.037) | (0859) | (0.821) | (0.821) | (0.821) | (0.037)
o 100,101 2087.098 | 2078.256 [ 2078.743 | 2078.743 8355 00 00 00 00 00 00 00 00 00 00
- ’ (10.069) | (10.027) | (10029) [ (10.029) (0.040) (0.0) (0.0) (©.0) (©.0) (©.0) (00) (0.0) (0.0) (0.0) (0.0)
e 200, F201 1212012 | 1144371 | 1131729 | 1131.729 -80.283 | 2658 | 2932 | 2932 | 2330 | 0328 | 0056 | 0056 | 0.056 | 0056 00
’ (5.847) (5.521) | (95.460) | (95.460) (0039) | (0348) | (0.389) | (0.389) | (0305) [ (0.083) | (0.149) [ (0.149) | (0.149) | (0.149) | (0.0)
453591 | ds7.316 | 4s7.022 | 457.022 +3.431 00 5721 | 5721 | 5721 [ 45721 00 00 00 00 00
F5 E500, F501
(2.188) (2.206) (2.205) (2.205) 0017) 00) | (0750 | (0750) [ (©.750) | ©.750) | (0.0) 0.0) 0.0) (0.0) 0.0)
w oL Wio2 696096 | 426464 | 316822 | 204.822 491.274 | 0487 | 43678 | 43678 | 43014 | +42527 | 0487 | 0377 [ 0264 | 0014 | -0473
' (3.358) (2.057) (1.529) (0.98) (2370) | 0068) | (5.723) | (5.723) | (5636) | (5572) | (1.288) [ (0997 | (0.700) | (0.036) | (1.253)
w
202051 | 175907 | 173.349 97.445 -104.606 | 00884 | 9715 | 9715 | 9546 | +8662 | 0883 | 0725 | 0723 [ 0546 | -0338
w2 W201, W202, W203
0975 (0.849) (0.836) (0.470) 0505 [ ©116) | (1.273) | (1.273) | (1250 [ (1135) [ (2339) [ (1.919) | (1.914) | (1.445) | (0.899)
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Table 1 (continued)

LU level NK province (sg.km) NK district (sqkm) NK city municipality (sq.km)
L | L2 L3 2007 2011 2015 2019 Change 2007 2011 2015 2019 Change 2007 2011 2015 2019 Change
25.143 38.854 39.004 32.004 +6.861 00 6260 6.260 7.260 +7.260 00 00 0.0 0.0 00
M1 M101, M102
(0.121) (0.187) (0.188) (0.159) (0.033) 0.0) (0.820) (0820) | (0951 | (0.951) (0.0) 0.0) (0.0) (0.0) 0.0)
17.902 24.878 12551 10551 7.351 0.009 3394 3.589 3.589 +3.580 0.009 0003 0.003 0.003 -0.006
M2 M200
(0.086) (0.120) (0.059) (0.051) (0.035) (0001) | (0.445) 04700 | (0470) | (0.469) | (0.023) | (0009 [ ©009) [ ©o09) | (0015
M300, M301,
0.0 0.095 12225 12225 +12.225 00 0095 0.095 0.095 +0.095 00 00 0.0 0.0 00
M | M3 | m302 M303,
0.0) (0.0005) (0.059) (0.059) (0.059) (0.0) (0012) 0012 | (0012 | (0.012) (0.0) 0.0) (0.0) (0.0) 0.0)
M304, M305
" M401, M403, 207.962 209459 | 216742 | 360724 | +96.732 0938 10,023 10039 10039 +9.101 0938 0938 0938 0938 00
4
M404, Mao5 (1.279) (1.333) (1.740) (1.740) (0.467) (0123) | (1313) 315 | (1315 | (1.193) | (2482) | (2482 | (2482 | (2482 0.0)
263.992 276242 | 360724 | 360724 | +96.732 0.104 5759 5.759 5.759 +5.655 0.104 0.104 0.104 0.104 00
Ms | M500, M501
(1.279) (1.333) (1.740) (1.740) (0.467) 0019) | (0755 0755 | 0755 | (0740 | (0275 | 0275 | 0275 | (0275 (0.0)
Total (sqkm.) 20,727.348 763.169 37.782

- Land use types in level 1 of LDD include U-Urban and built-up land, A-Agricultural land, F-Forest land, W-Water body and M-Miscellaneous land.

- Land use types in level 2 of LDD include U1-City, town and commercial, U2-Village, U3-Institutional land, Ud-Transportation, communication and utility, Us-Industrial and, U6-Other, A0-Integrated farmy/diversified farm, Al-Paddy
field, A2-Field crop, A3-Perennial, Ad-Orchard, A5-Horticulture, A7-Pasture and farm house, A8-Aquatic plant, A9-Aquacultural land, F1-Evergreen forest, F2-Deciduous forest, F5-Forest plantation, W1-Natural water body, W2-
Reservoir (built-up), M1-Rangeland, M2-Marsh and swarnp, M3-Mine and pit, Ma-Other and M5- Salt flat.

- Land use types in level 3 of LDD include U100- City, town and commercial, U200-Abandoned village, U201-Village, U300- Institutional land, U401-Airport, U403-Bus station, U405-Road, U500-Abandoned factory, U501-Industiral
estate, U502-Factory, US03- Agricultural product trading centers, U600~ Abandond area, U601-Recreation area, U602-Golf course, U603-Cemetery, U605-Gassoline station, A100-Abandoned paddy field, A101-Rice paddy, A200-
Abandoned field crop, A201-Mixed field crop, A202-Corn, A203-Sugarcane, A204-Cassava, A205-Pineapple, A206-Tobacco, A207-Cotton, A208-Mungbean, A209-Soybean, A210-Peanut, A214-Castor bean, A215-Sesame, A219-Sweet
potato, A220-Watermelon, A223-Cabbage, A224-Tomato, A225-Aloevera, A229-Chill, A301-Mixed perennial, A302-Para rubber, A303-Oil palm, A304-Eucalyptus, A305- Teak, A306-Magosa, A307-Casuarina, A308-Acacia, A309-
Pterocarpus sp., A312-Coffee, A314-Mulberry, A315-Bamboo, A316-Kapok, A317-Betel palm, A318-Rain tree, A319-Cerlera sp., A321-Indian mahogany, A322-Agalloch, A323-New Guinea labula, Ad01-Mixed orchard, A402-Orange,
AG03-Durian, A404-Rambutan, A05-Coconut, Ad06-Litchi, Ad07-Mango, AG08-Cashew, Ad09-Jujube, Ad10-Custard apple, Ad11-Banana, Ad12-Tamarind, Ad13-Longan, A414-Guava, A415-Papaya, Ad16-Jack fruit, A417-Santol, Ad18-
Rose apple, A420-Langsat, A422-Lime, A423-Sub-tropical fruit, Ad24-Manila tamarind, Ad26-Dagon fruit, Ad27-Pomelo, A428-Sapodilla, Ad29-Plummango, A430-Burmese grape, Ad31-Pomegranate, A500-Abandoned horticulture,
A501-Mixed horticulture, A502-Truck crop, AS03-Floriculture, AS04-Vine, A505-Pepper, A506-Strawberry, AS07-Passion fruit, AS08-Rasberry, AS09-Herbs, A510-Grass plantation, AS11-Rattan, A513-Okra, A514-Asparagus, A515-
Mushroom, A700-Abandoned farm house, A701-Pasture, A702-Cattle farm house, A703-Poultry farm house, A704-Swine farm house, AB02-Reed, A803-Lotus, A900-Abandoned aquacultural land, A902-Fish farm, A903-Shrimp farm,
F100- Disturbed evergreen forest, F101-Dense evergreen forest, F200- Diturbed deciduous forest, F201-Dense deciduous forest, F500-Disturbed forest plantation, F501-Dense forest plantation,W101- River and canal, W102-Natural
water resource, W201-Reservoir, W202-Farm pond, W203-Irrigation canal, M101-Grass, M102-Scrub, M200-Marsh and swamp, M300-Abandoned mine and pit, M301-Mine, M302-Laterite pit, M303-Sand pit, M304-Soil pit, M401-Salt
flat, M403-Rock out crop, M404-Garbage dump and Md05-Landfill

- Italic is not appeared in NK city municipality, bold is not appeared in NK district and both italic and bold are not appeared in NK district and city municipality.

Nakhonratchasima City Municipality
i

0 2 40 $0 120
- — Kl 0 eters

J-Urban and built-up land [__] A-Agricultural land -F-Forest 1and

-Water body E] M-Miscellaneous land

Figure 3 Spatio-temporal comparison of land use change and diversity-based 1% level of LDD
system in Nakhonratchasima city municipality, Muang district and Nakhonratchasima

province from 2007 to 2019
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Legend Explanation for legend
A0 A4 A EmUT . A0-Integrated farm/diversified farm; A1-Paddy field; A2-Field crop; A3-
/A Bl A4/AS EmF2 - U2
A2 B A4/A9 CFs U3 Perennial; A4-Orchard; A5-Horticulture; A7-Pasture and farm house; A8-
@ A2/A3 |l AS - M U4 =
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D A2/AS  @EEA7/A9  EEM2-A1 gmuUe . F1-Evergreen forest; F2-Deciduous forest; F5-Forest plantation
[ A2/AT7 Em A M3 U7
A3 B A9 [ L% mm w1 - M1-Rangeland; M2-Marsh and swamp; M3-Mine and pit; M4-Other; M5- Salt flat
M5
E A3/A4 = M7 mwe U1-City, town and commercial; U2-Village; U3- Institutional land; U4-

Transportation, communication and utility;

U5-Industrial land; U6-Other

- W1-Natural water body; W2-Reservoir (built-up)

Figure 4 Spatio-temporal comparison of land use changes-based 2" level of LDD system in

Nakhonratchasima city municipality, Muang district and Nakhonratchasima province from

2007 to 2019
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Explanation for legend
- U100- City, town and ial, U200-Abandk d village, U201-Village, U300-Institutional land, U401-Airport, U403-Bus station, U405-Road, U500-Abandoned
factory, U501-Industiral estate, U502-Factory, U503-Agricul | product trading centers, U600-Abandond area, U601-Recreation area, U602-Golf course, U603-

Cemetery, U605-Gassoline station

A100-Abandoned paddy field, A101-Rice paddy, A200-Abandoned field crop, A201-Mixed field crop, A202-Corn, A203-Sugarcane, A204-Cassava, A205-Pineapple,
A206-Tobacco, A207-Cotton, A208-Mungbean, A209-Soybean, A210-Peanut, A214-Castor bean, A215-Sesame, A219-Sweet potato, A220-Watermelon, A223-Cabbage,
A224-Tomato, A225-Aloevera, A229-Chill, A301-Mixed perennial, A302-Para rubber, A303-Oil palm, A304-Eucalyptus, A305-Teak, A306-Magosa, A307-Casuarina,
A308-Acacia, A309-Pterocarpus sp., A312-Coffee, A314-Mulberry, A315-Bamboo, A316-Kapok, A317-Betel palm, A318-Rain tree, A319-Cerlera sp., A321-Indian
mahogany, A322-Agalloch, A323-New Guinea labula, A401-Mixed orchard, A402-Orange, A403-Durian, A404-Rambutan, A405-Coconut, A406-Litchi, A407-Mango,
A408-Cashew, A409-Jujube, A410-Custard apple, Ad411-Banana, A412-Tamarind, A413-Longan, A414-Guava, Ad15-Papaya, Ad416-Jack fruit, A417-Santol, A418-Rose
apple, A420-Langsat, A422-Lime, A423-Sub-tropical fruit, A424-Manila tamarind, A426-Dagon fruit, A427-Pomelo, A428-Sapodilla, A429-Plummango, A430-Burmese
grape, A431-P gl A500-Abandoned horticull A501-Mixed horticulture, A502-Truck crop, A503-Floriculture, A504-Vine, A505-Pepper, A506-Strawberry,
A507-Passion fruit, A508-Rasberry, A509-Herbs, A510-Grass plantation, A511-Rattan, A513-Okra, A514-Asparagus, A515-Mushroom, A700-Abandoned farm house,
A701-Pasture, A702-Cattle farm house, A703-Poultry farm house, A704-Swine farm house, A802-Reed, A803-Lotus, A900-Abandoned aquacultural land, A902-Fish
farm, A903-Shrimp farm,

F100-Disturbed evergreen forest, F101-Dense evergreen forest, F200-Diturbed deciduous forest, F201-Dense decid forest, F500-Disturbed forest p

F501-Dense forest plantation,

W101-River and canal, W102-Natural water resource, W201-Reservoir, W202-Farm pond, W203-Irrigation canal,
M101-Grass, M102-Scrub, M200-Marsh and swamp, M300-Abandoned mine and pit, M301-Mine, M302-Laterite pit, M303-Sand pit, M304-Soil pit, M401-Salt flat, M403-
Rock out crop, M404-Garbage dump and M405-Landfill

Figure 5 Spatio-temporal comparison of land use change and diversity-based 3 level of LDD
system in Nakhonratchasima city municipality, Muang district and Nakhonratchasima

province from 2007 to 2019
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