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Application of Life Cycle Assessment to Assess Impact

of Lamtakong Basin’s Land Management
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Abstract

This study has adopted the life cycle assessment concept to determine the
impact of land use management. The Lamtakong basin, which offers a variety of land use,
was selected as the study area. The Rai was as the selected functional unit. The study
collected life cycle inventory data form 42 land-use areas that cover Lamtakong basin’s
land use activities. Assessment of the life cycle impacts of the basin in 1995, 2001, 2011
and 2015was done by Simapro software and the Recipe method. It was found that the
land use is still largely for cassava plantation, forest area, paddy, maize and sugar cane,
respectively. By the year 2015, compared to 2011, agricultural area and wilderness areas
had decreased about 3.88 and 25 percent while forest, urban and industrial areas
increased about 11, 34 and 155 percent. For the mid-point impact of land use of one Rai,
beverage plant, had the highest effect by the pig farms and urban area. The midpoint
impacts of the Lamtakong basin in 1995, 2001 and 2011 increased. In 2015, the impact of
greenhouse gas emissions was 120 million ton CO2 eq, a decrease from 2011 of about
3.23 percent. Ozone depletion was 46.90 ton CFC-11 eq, a decrease of about 8.75
percent. Terrestrial acidification was 612 million kg SO2 eq, an increase of about 5.15
percent. Freshwater eutrophication was 2.63 million kg P eq, an increase of 8.68 percent.
Human toxicity was 3.42 million ton 1,4-DB eq, an increase of 7.21 percent and particulate

matter was 184 million kg PM10 eq, an increase of 3.37 percent.
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1. msimuanuneuazvaun (Goal and Scope Definition)
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USZNNVDIa5V N 318A5E5VN Usua e
NINYINTTTTUY finu 0.5 m”-year
ih 0.2 L
TagAv/ansiadl \WaANUG 0.01 kg
Jaiaiilulasiau (N) 0.004 kg
Jewniineaiasa (P) 0.004 kg
Jedumnsd 0.1 kg
Glyphosate L3Uu 48% 8.1x10° kg
WA Tl 0.02 kWh
Yrsfumiea 0.001 kg
UszLnnva9a159190n $18A1581591900N Usua e
Nan el Wy A 1 kg
NANA NI 0.1 kg
1AFITNIOINIA CO, MNMISLuLlALga 0.004 kg
CH, 3N lvsifiea 20x 107 kg
N0 nnswnlnlidwanaselulnsiau 63x 10" kg
SO, 3NN L nIALYa 8.0x 10" kg
NO, 1At lvsiRLea 4.0x10° kg
LAEN TN Tulasiau 91nde N 80x 10" kg
Weoanesa a1nde P 33x10" kg
LAATNAU Glyphosate LUs9u 48% 8.1x10° kg
geeildrunsida wndasnatuls 0.2 kg
Yogikunsidn nele veansiedimIndngivy 55x10° kg

fiun: Life Cycle Assessment (LCA) Laboratory (2011)
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3. maldustleviifiaugumindnzaag
Uszananateyamslivszlvififudeiniaruesnsuiamniau (Land Development
Department, 2016) laglusunsudniagustussuvaisaumaniagiimans idendayanisly
Usglowifidud we. 2534 wa. 2544 w.e. 2554 uaz n.m.2558 laedeyaithiidesnsiaaey
anugniesvesnaiufinsliiiau uazdeyanssnduns (Attribute Data) wazdnusnUszinvnisld
ARuLansdsng1ei 4

Gl’li’lsi‘ﬁ 4 mﬂ%ﬁﬁmmﬁuﬁammmmzﬂaq U w.A. 2538 W.A. 2544 W.A. 2554 uag W.f. 2558

q

nslefinu Huh ()

W.A. 2538 W.A. 2544 W.A. 2554 W.A. 2558
NRnaIUAT? 4,786.77 67,169.77 18,916.52 18,896.03
AN - - 12.64 18.87
Wduliile 6,667.06 7,057.00 9,696.75 11,547.57
I1IUNA] 436,127.08 400,770.85 380,560.39 355,977.83
TR T 320,797.07 329,392.73 194,328.16 190,465.37
als (ladszy) 20,347.89 19,133.86 19,487.12 18,916.08
wsulnle i s 191.99 224.20
wsulavsenszUe 711.78 1,428.24 19,726.19 17,085.45
Wilaaus 1,241.26 3,646.41 1,870.07 2,872.15
duuneaw : g 7,295.69 266.57
15991UA3 097 2 5 72.97 186.17
fey - - 9.46 10.62
N3N . s 64.43 46.00
NYN5T7 659.21 659.79 1,318.08 1,223.17
Hudrenag 637,956.42 631,417.60 482,519.11 473,086.03
a1led 1,930.43 1,927.84 305.99 150.98
g19N191 - - 3,840.56 5,257.15
Iypausa 17,694.76 27,111.09 32,910.62 29,613.21
aouUsynaun1sTinn s = 24,740.35 19,233.37
Tssudsghilodnd - - 46.57 118.81
TsudeelivSewlosiwesl - - 21352 544.75
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ms1efl 4 nslTRuvesiufiguihdmeaas U wwe. 2538 w.a. 2544 w.A. 2554 Uas WA, 2558 (si0)

w1 MsUsznanadeyanslivfuvesnsuimuIffu (Land Development Department, 2016)

msldiinu s
W.A.2538 W.A.2504 W./.2554 W.A.2558
dutzan - i 15.33 25.95
1599714095 14,714.58 13,905.95 286.93 732.04
Tssudave - - 157.45 401.70
fufivhsugns 4,314.90 4,534.04 1,329.16 3,042.00
15990158973 s s 738.25 1,883.48
fufiguruuarisgnasng 57,746.01 52,700.65 13338771 | 142,534.09
Unlad 445,897.43 399,797.16 424,032.81 473,997.80
Nuisuq 26,814.29 16,580.57 23,514.61 11,875.39
Nudith 26,639.83 23,620.79 48,468.71 46,482.82
Vi 34,113.79 37,087.18 74,333.77 64,679.39
e (lisey) 152,072.59 157,261.58 107,808.81 100,410.81
g (lisey) 1,306.71 8,920.61 11,734.21 11,364.75
@® Idaginy . 5 97,166.31 88,115.63 ®

Isanugaamnssy (isey) - S 8,765.13 22,362.22
Huitnriouvdoula 21,827.27 19,460.97 8,702.19 31,956.94
aonuiisvns/aantu 38,611.02 39,782.98 104,522.44 86,168.02
998 108,761.63 115,476.52 164,141.59 161,096.31
filey/dnunism 58,884.81 58,599.57 22,418.83 37,452.35
B - - 6,416.93 6,210.00
Undanstu . 3,181.27 249.17 242.98
Widudnida . . 4307.50 3,849.98

521 2,440,625 2,440,625 2,440,625 2,440,625

N3UsEHURanTENUYRIN TUIMsIansmsldnauiuiguinamzaes
TneUszendnannisnisusefiuiginsdin
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m137 4 wanen1sliffuguindingaes O we. 2538 wa. 2544 wa. 2554 uay
wa. 2558 leRansandoyaiildnuimsliiaudlngpduiuiivgniudends Uild uidn
17w wawdon Mgy ewFouifioud we. 2538 e 2504 uag WA, 2550 AuTiudsnds
druned $11lnn Wina wozdniioydiunisdn fiuiianas Tunaedinuiivgndes quruuas
dsugnadne antuiinens/anidy vwgh uazantutseneunisiivin fuwltifinanntu uas
TuT w2558 wududitildifunntu fufnsasnssy t6ud 41 91lne wendn Sudends

187 dNuNanad LasnuM ST NINVINUNLBY YuvU LaglssuanaImnssy

4. msvszdfiuwansznulnenaaniginsdintunansvasifuiiguindnzass
uansznutunansTuunaudidne dumannsldsunnnesuanssnutunans
(mhenansnusold) afuiiuivesnstifiuusaztssan (miwls) Wemansenulunsiassu
Lanafans1edl 5

M990 5 HansEnUTUnavesiuigutianeaas U w.a. 2538 w.A. 2544 W.A. 2554 Uag W.A. 2558

3I8N19 W.A. 2538 | W.A. 2544 | W.A. 2554 | N.F. 2558
Climate Change ke CO,eq | 1.06E+11 | 1.06E+11 | 1.24E+11 | 1.20E+11
@ Ozone Depletion kg CFC-11 eq | 3.13E+04 | 3.13E+04 | 5.14E+04 | 4.69E+04 @
Terrestrial Acidification kg SO, eq |2.81E+08 | 2.79E+08 | 5.82E+08 | 6.12E+08
Freshwater Eutrophication ke P eq 3.16E+06 | 3.03E+06 | 2.42E+06 | 2.63E+06
Marine Eutrophication ke N eq -6.89E+08 [-5.92E+08 |-1.08E+09 |-1.06E+09
Human Toxicity ke 1,4-DB eq | 3.02E+09 | 2.98E+09 | 3.19E+09 | 3.42E+09
Photochemical Oxidant Formation | k¢ NMVOC | 3.17E+08 | 3.14E+08 | 3.46E+08 | 3.55E+08
Particulate Matter Formation ke PM10 eq | 1.65E+08 | 1.64E+08 | 1.78E+08 | 1.84E+08
Terrestrial Ecotoxicity ke 1,4-DB eq | 4.60E+07 | 4.82E+07 | 1.76E+07 | 3.51E+07
Freshwater Ecotoxicity ke 1,4-DB eq | 4.62E+07 | 4.75E+07 | 2.83E+07 | 4.15E+07
Marine Ecotoxicity ke 1,4-DB eq | 2.71E+07 | 2.68E+07 | 2.47E+07 | 2.85E+07
lonising Radiation kBq U235 eq | 1.98E+09 | 1.89E+09 | 1.42E+09 | 1.92E+09
Water Depletion m’ 1.65E+10 | 1.76E+10 | 6.70E+09 | 8.92E+08
Metal Depletion kg Fe eq 7.19E+08 | 7.20E+08 | 6.17E+08 | 2.79E+03
Fossil Depletion kg oil eq 1.67TE+07 | 1.64E+07 | 1.99E+07 | 3.79E+08
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