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Abstract

The research objective is to study the relationship between normalized differentiation vegetation index
(NDVI) and above-ground carbon storage (ACS) in biomass of two plantation forests for compensated zinc-mined
land of Phadaeng Industry Co., Ltd. in Mae Tao watershed, Mae Sod district, Tak province. The plantation forests
included 19- and 20-year old stands (1999, PF1; 2000, PF2) which had areas of 328 and 505 rai, respectively. The
original forest was degraded mixed deciduous suffered from shifting cultivation. Teak (Tectona grandis) was
planted as the main species and some other species. Five plots each (10 plots), 40x40 m’ in size were used for
plant survey in the forests. Plant data were collected by measuring stem girth at 1.3 m above-ground and tree height
of all tree species with the height over 1.5 m. Carbon storage in above- and below-ground biomass (CS) was
measured using allometric equations. The results show that PF1 and PF2 had the CS values of 6,477 (40.48 Mg/ha)
and 9,202 kg/rai (57.51 Mg/ha), respectively. The relationship between the above-ground carbon storage (ACS)
and NDVI values based on Lansat-8 satellite imagery was investigated in different season during a year, and found
that the data in December were the most corelated values to the ACS as PF1: ACS = 79,029(NDVI)-16,215; R2=0.96
and PF2: ACS = 28,687(NDVI)-517; R2=0.90. Thus, the total amounts of ACS in PF1 and PF2 areas were estimated
to 1,800 and 3,800 Mg, respectively. The selection of satellite image for evaluating ACS in the plantations consisted
of mainly deciduous trees should select the time of some falling leaves in order to receive the NDVI values as the
representatives of leaves, branches, stems, and ground-covered species.

Keywords : NDVI, carbon storage, plantation forest, zinc mine, remote sensing
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Figure 1 Two plantation forests of zinc-mined Mae Tao watershed, Mae Sod district, Tak province
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n19d1393aN1AEUINTLABUTUINAN 2561 1uﬁ”u7{ﬂﬁﬂqﬂ PF1a1g 191 Tneldutlasgusioacng 5 wilaq
wudL i anadanineas wde 5 wilas (Table 1) Wiy 13,118+ 2,756 n.n. /13 utluflu@auaaludnfiu fs 1o was
310 Wit 8,392 n.n/l4 e 2,579 1.0/l 441 n.n s uaz 1,706 1.0/l mradnsu stuglgisufigaiinglu 4 uas Ae
&N (Tectona grandis) dauanvisutlasie nesuans (Erythrina subumbrans) Wugliivilugfusesasan fa funfan
(Mitragvna rotundiifolia) ﬁﬂ (Lanea coromandelica) Way GG (Berrya mollis)

ﬁyuﬁ'ﬂqﬂqﬂ PF2 a1g) 20 T H1SunnusnaTianingas 123 5 ulad (Table 1) 41nnd1 PF1 (18,630+ 3,411
n.n./19) LLmLﬂumuﬁ@fﬂuzﬁ’ﬂﬁu Ale 10 wazen Wi 12,025; 3,883; 396 wax 2,326 n.n./l3 ML Wug i
ﬁqmiu 5 uilas Aa 4N (Tectona grandis) 1848941 A8 §un%1a (Mitragvna rotundifolia) Ting (Dalbergia cana) \An
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BunaunnsinifuanfuewlunaadanniiieuaylEiumu (CS) Asunnilne ¥ annisuealamisluiuiin
1lgn PF1 (Table 3) flAaanlu 5 wlae windu 6,477+ 1,363 n.n./13 uiheaniludiureaaifiu A 10 Wazan Wi
4,188; 1,256: 213 uaz 821 n.n./13 mua1sy ‘Emﬁiﬁzﬁ“ﬂﬁmmmumﬂﬁm (Bazay 44.20 m@nﬁ‘mmﬁmm)

W”uﬁﬂﬁﬂzgn PF2 (Table 4) S1unaiAnsuauiaasly 5 uwilas windu 9,202+ 1,685 1.0./14 uleeenilugou
209818U A4 10 waLan Windu 6,000; 1,891: 191 uax 1,119 n.n./l3 MINAFU 1ﬁﬁnﬁmmmmmﬂﬁqm (5ea1ay 85

PRIUFHUNINNA)

Table 1 Standing plant biomass and dominant tree species in 5 plots of 19-year-old PF1

Plot no. Biomass (kg/rai) Dominant species
Species
Stem Branch Leaf Root Total richness Name of species Tree density Relative
(Tree/rai) dominance (%)

A-1 9,606 2,906 632 2,008 15,152 36 Erythrina subumbrans (Hassk.) 31 22.24

Mitragvna rotundifolia (Roxb.) Kuntze 103 19.27

Tectona grandis L.f. 21 18.87

A-2 9,868 3,100 327 1,955 15,250 37 Tectona grandis L.f. 47 53.38

Mitragvna rotundifolia (Roxb.) Kuntze 141 23.15

Lanea coromandelica Merr. 23 2.44

A-3 5,321 1,541 692 1,157 8,710 30 Tectona grandis L.f. 48 35.56

Erythrina subumbrans (Hassk.) 13 19.08

Lanea coromandelica Merr. 39 8.72

A4 9,244 2,956 284 1,812 14,297 35 Tectona grandis L.f. 27 36.02

Erythrina subumbrans (Hassk.) 19 24.26

Mitragvna rotundifolia (Roxb.) Kuntze 78 13.24

A-5 7,921 2,390 271 1,599 12,180 23 Tectona grandis L.f. 36 44.10

Berrya mollis Wall. ex Kurz 50 14.52

Mitragvna rotundifolia (Roxb.) Kuntze 29 10.73
Mean 8,392 2,579 441 1,706 13,118 32
S.D. 1,873 639 204 346 2,756 6

CV.(%) 2232 2479 4617 2025  21.01 18.03
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Table 2 Standing plant biomass and dominant tree species in 5 plots of 20-year-old PF2
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Plot no. Biomass (kg/rai) Species Dominant species
richness
Stem Branch Leaf Root Total Name of species Tree density Relative
(Tree/rai) dominance (%)

B-1 15,022 5,250 382 2793 23,446 Tectona grandis L.f. 86 78.45
23 Dalbergia cana Graham ex Kurz 303 16.00

Mitragvna rotundifolia (Roxb.) Kuntze 163 3.41

B-2 9,182 2,839 320 1814 14,154 Tectona grandis L.f. 87 79.77
25 Mitragvna rotundifolia (Roxb.) Kuntze 116 15.00

Premna tomentosa Willd. 2 0.76

B-3 11,232 3,329 404 2,294 17,259 Tectona grandis L.f. 107 67.55
29 Mitragvna rotundifolia (Roxb.) Kuntze 137 13.99

Catunargam tomentosa (Blume ex DC) Tirveng. 70 5.87
B-4 11,811 3,996 470 2,199 18,476 Tectona grandis L.f. 69 70.46
26 Catunargam tomentosa (Blume ex DC) Tirveng. 71 9.91

Albzia odoratissima (L.f.) Benth. 7 4.80
B-5 12,878 4,003 405 2,530 19,815 Tectona grandis L.f. 130 82.25
21 Mitragvna rotundifolia (Roxb.) Kuntze 88 9.19

Catunargam tomentosa (Blume ex DC) Tirveng. 57 3.79

Mean 12,025 3,883 396 2,326 18,630 25
S.b. 2,149 907 54 367 3,411 3
CV.(%) 1787 2336 1363 1578  18.31 12.23

Table 3 Amounts of carbon storage in 5 plots of 19-year-old PF1

Plot no. Carbon storage (kg/rai) Carbon storage of Teak
(% of all species)
Stem Branch Leaf Root Total
A-1 4,793 1,415 305 966 7,480 23.60
A-2 4,924 1,510 158 941 7,532 65.00
A-3 2,655 750 334 557 4,296 35.90
A-4 4,613 1,440 137 872 7,062 43.90
A-5 3,952 1,164 131 769 6,016 52.60
Mean 4,188 1,256 213 821 6,477 44.20
S.D. 935 311 98 166 1,363 15.78
C.V.(%) 22.32 24.79 46.17 20.25 21.04 21.17
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Table 4 Amounts of carbon storage in 5 plots of 20-year-old PF2

Plot no. Carbon storage (kg/rai) Carbon storage of Teak

(% of all species)

Stem Branch Leaf Root Total
B-1 7,496 2,557 184 1,344 11,581 88.70
B-2 4,582 1,383 155 873 6,992 87.50
B-3 5,605 1,621 195 1,104 8,525 78.40
B-4 5,893 1,946 227 1,058 9,125 79.90
B-5 6,426 1,949 196 1,217 9,788 90.50
Mean 6,000 1,891 191 1,119 9,202 85.00
S.D. 1,072 442 26 177 1,685 5.47
C.V.(%) 17.87 23.36 13.63 15.78 18.31 18.74

3. 1Bunainsinium fueulne 1 E A NUANEINYBINTW T 204

NN99LA91EIE NDVI annAwanaanqiied Landsat-8 Tuiilasdnsiaiui PF1 (Table 5) w91 NDVI HAwaat)

qegaluRouiugnew 2561 (0.495+ 0.022) uaziAtiaagalulhaununiius 2561 (0.162+ 0.043) Tuuilasdngma

a

Wu¥ PF2 (Table 6) §A1 NDVI aasgeqnliunausaian 2561 (0.487+ 0.030) uariAntiaagalunaummiau (0.189+

a9

'
aa

0.027) ANN1TANNANAUSLTUEUNANGATTII19AT ACS ALAT NDVI (Figure 2) Aauiuilsziindsninunisiniiuy

b

v v

AFuRmteuRLTaIR U gnYivaesdueny ldeya Landsat-8 4ui 28 furanau 2561 Inaannsnnngaaes PF2

a

A8 ACS = 79,029(NDVI)-16,215 (R*=0.96) LAZa1NANN1TAINANE1N170L921 81 ACS Wi un timauanalis Figure 3

XD

aflfin ACS Hiasfigawintu 0 nn./l3 uniige 14,200 nn./l$ uasilAniade 5,408+3,010 nn./ls uaz PF2 aunasiin
fignAe ACS = 28,687(NDVI)-517 (R*=0.90) wazanunsnUlsziliu ACS ilaiiuiilian ACS flaafign unfign uaz
Anede Wil 5,427 nn. /13 10,267 nn./l4 7,509+919 nn./l4 AuANAY (Figure 4)

Table 5 Regression of normalized difference vegetation index (NDVI) and above-ground carbon storage (ACS)

of 19-year-old plantation forest PF1

NDVI
Plot

291/ 28/12/ 29/10/ 28/9/ 3/6/ 18/5/ 16/4/ 20/3/ 22/2/ ACS

" 2019 2018 2018 2018 2018 2018 2018 2018 2018
A-1 0.226 0.285 0.436 0.489 0.272 NA 0.136 0.140 0.128 6514
A-2 0.275 0.291 0.479 0.520 0.286 NA 0.236 0.239 0.235 6592
A-3 0.203 0.253 0.462 0.495 0.237 0.288 0.130 0.137 0.132 3740
A-4 0.236 0.280 0.439 0.461 0.249 0.356 0.177 0.171 0.155 6190
A-5 0.226 0.275 0.462 0.509 0.260 0.294 0.149 0.160 0.160 5247
Mean 0.233 0.277 0.455 0.495 0.261 0.313 0.166 0.169 0.162 5656
S.D. 0.026 0.015 0.018 0.022 0.019 0.037 0.043 0.041 0.043 1197

R? 0.570 0.957 0.003 0.044 0.620 0.715 0.344 0.292 0.203
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Table 6 Regression of normalized difference vegetation index (NDVI) and above-ground carbon storage (ACS)

of 20-year-old plantation forest PF2

NDVI
Plot
29/1/ 28/12/ 10/12/ 29/10/ 3/6/ 18/5/ 16/4/ 20/3/ 22/2/ ACS
no.
2019 2018 2018 2018 2018 2018 2018 2018 2018
B-1 0.305 0.359 0.440 0.517 0.224 0.471 0.227 0.216 0.249 10237
B-2 0.212 0.233 0.199 0.479 0.212 0.291 0.199 0.201 0.212 6119
B-3 0.246 0.285 0.214 0.440 0.226 0.294 0.158 0.164 0.145 7421
B-4 0.262 0.283 0.339 0.495 0.252 0.262 0.169 0.181 0.163 8067
B-5 0.297 0.339 0.391 0.506 0.272 0.390 0.194 0.247 0.257 8571
Mean  0.265 0.300 0.316 0.487 0.237 0.342 0.189 0.202 0.205 8083
SD. 0.038 0.050 0.107 0.030 0.025 0.087 0.027 0.032 0.050 1514
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Figure 2 Best regression of normalized difference vegetation index (NDVI) and above-ground carbon storage

(ACS) in two plantation forest (Landsat-8: 28/12/2018)
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Figure 3 Approximate above-ground carbon storage of 19-year-old plantation forest PF1
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Figure 4 Approximate above-ground carbon storage of 20-year-old plantation forest PF2
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