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ABSTRACT

The amount of biomass is an indicator of the fertility of a mangrove forest. Most biomass
assessments are carried out using random field plots, which is time-consuming, laborious, and
expensive. This study aimed to investigate the relationships between normalized difference vegetation
index (NDVI) and biomass of a mangrove forest using digital color aerial photographs (DMC) and
geographic information system (GIS). The studied mangrove forest is located at the Ban Pred Nai, Trat
province. Field data were collected from 24 sample plots. The diameter and height of all trees with
DBH > 4.5 cm was measured. The aboveground biomass of the trees in each sample plot was
calculated by using allometric equations developed earlier for mangrove forests located along the
Gulf of Thailand. Relationships between NDVI and the aboveground biomass were constructed and
the relationship was expressed through the best fit equation.

The results showed that there were 9 species in the forest with a density of 3,838 trees per
hectare. Ceriops tagal was the most common plant species with a density of 1,450 trees ha. The
results also indicated that the mean diameter in the mangrove forest was 8.95+3.91 cm and the
height was 12.10+2.85 m. The average aboveground biomass estimated from the field survey was

212.52+5.19 t ha”. The equation best describing the relationship between NDVI and aboveground
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biomass was in the form of an exponential equation = 26.784e>**™™ with the coefficient of
determination (R?) of 0.8969. The aboveground biomass estimated from the NDVI was 199.04
t ha™. The aboveground biomass estimated from NDVI and field survey was not statistically different
(p>0.05).

Keywords: Digital color aerial photographs, Biomass, Normalized Difference Vegetation Index (NDVI),
Ban Pred Nai mangrove forest
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Figure 1 Location of study area and distribution of the 24 sample plots used in the estimation of

aboveground biomass taken in 2014 at the Ban Pred Nai, Trat province (scale 1:40,000).
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Figure 2 Flow chart of the methodology used in the present study.

Nawaziansed

‘U%ﬂﬂﬂ.!ﬂ')a%’)ﬂ'w\ﬁnﬂﬂ'ﬁé'ﬁ?ﬁ]
nmsEnwnudt Uneautiudselu
finssadlsigruan 9 9ila lawn Tnannaluién (Rhizophora
apiculata) Tnsnslulue) (Rhizophora mucronata)
AzyuY (Xylocarpus granatum) 91 (Bruguiera
eylindrica) 1Usauns (Ceriops tagal) Weniaay
nenWAs (Bruguiera gymnorrhiza) Wwngia (Thespesia
populnea) a1 (Avicennia alba) wWaghauneta
(Avicennia marina) AANUARUILUWANNY 3,838
Fusialanms (Table 1) wesalldiifinaumuuu
mm?izjm Toun WWsawng sesawnfe Tnansludn
fam waunzia Insnnslulug AYYUUTI UALYT
ftanwiaunonuas Twmza Tnedsiuaususotiui
windu 1,450, 1,442, 296, 267, 163, 158, 38, 17
way 8 sumalenms muawu wssauldUrmeiau
Unulsalu ﬁsumﬂLﬁumuﬂuéﬂamaﬁawhﬁu
8.95+3.91 LWUALNAT uALAIINGIRABLYIAY
12.10+2.85 A5 YUIAUEIUALENA1UATAITY
gallanuuanssAoudenn losanmsudsiuly

muanwazvesrdanssulil nsiduls wazns
uisdu (Table 1) wssallifuunaduriugudnany
WaaNNTian Ao Azyur 09awnliud uamzia
Tnnzia §2917 Tnanaludn Tnannslulugy Wani
quABNuAY TUTIUAY UazKANYY Aua1eU Taedl
yumdusuguinatsadeiniy 12.65+7.07,
12.17+6.23, 10.66+3.82, 9.79+5.24, 09.9+3.09,
9.02+3.48, 8.34+3.80, 7.66+2.49 Way 7.61+3.35
LWURLLAT AIUAIU

A11ge (height) vpanssauldUrveay
thuelu fanugaadewinfu 12.10+2.85 ns
(Table 1) wssalldfffianuguadenniian fio lmzia
sesaanlaun Insnsluidn Tnanslulug) weameia
§vm agyurn Wsues Wanhgumenuas uag
el v MuanaU Iagiladnugawinfiu 15.00+0.00,
14.03+2.76, 12.24+2.29, 11.55+3.27, 11.34+2.48,
11.01£3.06, 10.63£1.63,9.63+0.48 iLay 9.39+2.15
AT AINAIPU NSRBI wesaldun
yeautuUialusivunaduriuguinaisiade
anas lusauziimiugaadevemssalsnmetaud
Aufiutuann deflsuiunsdnyves Pattanasing



2M5d15uAanslng 39 (2) : 52-65 (2563) 57

(2012) FwvhmsAnwituiivinasieaiu Tnesienu
ol ﬂ'wLa?iasummLé’umuqu&iﬂmmqmmmﬂw
eaulaningu 9.31 wuiues waziieadsaiy
gty 7.00 wms wiriulilunisinwiadsdas
:ﬁmqmﬂsﬁu Wi iesniusnadiieumuiudy
g defleututmeeuluiiuiisun wu U
oauiuiiviais Sminnsa fanumuiuy
iy 2,213 dusiaienan$ (Patanaponpaiboon,
1979) wazthmeauludmiansa fivhinsinem
NsEETIRuASIvie SAnumuutueay 2,004
AuURBLENANS (Department of Marine and Coastal
Resources, 2016) 1usiu vinliaulsdlianunsatmun

fumnule uiimuianugaiieuiuguas G
#9AARDIIUNISANYIVD9 Department of Marine
and Coastal Resources (2016) #ifinw1vuin
Lé’ur;hugméﬂmqLaﬁ'aﬁumwsamiﬁﬂmaLauﬁuﬁ
s Tudamiansam fivhnisiine U w.e. 2557
ey fienannndt Salawrindu 14.56 wufiuns
wiaefianumuuiundsvemssalliifidesnin
wASimsfnwifigumsnszanefinnndt uasuieiud
lafmsvduumuldfeilrnssaldifaualngnin
sinaantheiauiudialufiinannisugnin
naknunsaLUnull

Table 1 Diameter, height, density, and the aboveground biomass of the sample plots in the

mangrove forest at Ban Pred Nai, Trat province.

Average Density Aboveground
Average
No Species diameter . of tree biomass

height (m) " §

(cm) (number ha™) (t ha™)
1 Rhizophora apiculata 9.09+3.09 14.03+2.76 1,442 92.67+0.19
2 Rhizophora mucronata 9.02+3.48 12.24+2.29 163 8.96+0.15
3 Xylocarpus granatum 12.65+£7.07 11.01+£3.06 158 12.41+0.35
4 Bruguiera cylindrica 9.79+5.24 11.34+2.48 296 16.22+0.33
5  Ceriops tagal 7.66+2.49 10.63+£1.63 1,450 54.49+0.11
6  Bruguiera gymnorrhiza 8.34+3.80 9.63+0.48 17 0.56+0.11
7 Thespesia populnea 10.66+3.82 15.00+0.00 8 0.61+0.18
8  Avicennia alba 7.61+3.35 9.39+2.15 38 0.79+0.09
9  Avicennia marina 12.17+£6.23 11.55+3.27 267 25.81+0.53
Average 8.95+3.91 12.10+2.85 3,838 212.52
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Figure 3 Digital color aerial photograph (DMC) of the Ban Pred Nai, Trat province taken in 2014
(scale 1:40,000).
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Figure 4 Normalized difference vegetation index (NDVI) of the mangrove forest at Ban Pred Nai,
Trat province, determined from the digital color aerial photograph (DMC) taken in 2014
(scale 1:40,000).
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Table 2 Normalized difference vegetation index (NDVI) of the mangrove forest in Ban Pred Nai at

Trat province.

Normalized difference

vegetation index (NDVI) Density of
Plots Number Dominant species tree
Average of analysis (numbers ha™)
(points)

1 0.3376+0.0383 1005 Rhizophora apiculata 3,200
2 0.3855+0.0568 1015 Rhizophora apiculata 2,700
3 0.4850+0.0297 1001 Rhizophora apiculata 4,600
a 0.3665+0.0691 1001 Rhizophora mucronata 3,000
5 0.4437+0.0196 1001 Rhizophora apiculata 3,700
6 0.4916+0.0202 1007 Rhizophora apiculata 8,100
7 0.3194+0.0293 1004 Avicennia marina 3,400
8 0.3620+0.0248 1007 Bruguiera cylindrica 2,200
9 0.3233+0.0315 1002  Ceriops tagal 3,800
10 0.2809+0.0367 1015 Ceriops tagal 3,400
11 0.3191+0.0305 1011 Ceriops tagal 3,700
12 0.4281+0.0137 1011 Ceriops tagal 5,900
13 0.4337+0.0165 1012 Ceriops tagal 5,300
14 0.4616+0.0136 1005 Rhizophora apiculata 3,200
15 0.4452+0.0144 1002 Rhizophora apiculata 4,500
16 0.3124+0.1056 1011 Rhizophora apiculata 1,900
17 0.3615+0.0608 1020 Ceriops tagal 4,400
18 0.4366+0.0292 1004 Xylocarpus granatum 3,100
19 0.4460+0.0218 1007 Avicennia marina 2,000
20 0.3205+0.0253 1001 Bruguiera cylindrica 3,400
21 0.2684+0.0570 1001 Bruguiera cylindrica 2,200
22 0.3681+0.0324 1009 Bruguiera cylindrica 5,100
23 0.2487+0.1376 1012 Ceriops tagal 3,200
24 0.4770+0.0200 1011 Ceriops tagal 6,100
Average 0.3825+0.1369 100715 3,838
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Figure 5 Various equations to model the relationship between NDVI and the aboveground biomass

of mangrove forest at Ban Pred Nai, Trat province.
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Table 3 Equations and coefficient of determination (R?) of NDVI and aboveground biomass of

mangrove forest at the Ban Pred Nai, Trat province.

Equation form Equation R®
Exponential y = 26.784e>**""0Y 0.8969
Power y = 1307.1(NDVI)**** 0.8923
Polynomial y = 3524.1(NDVI) * - 1570.5(NDVI) + 282.46 0.8432
linear y = 1090.3(NDVI) - 201.89 0.8091
Logarithmic y = 392.41(n(NDVI) + 599.3 0.7760

Remark: y = Aboveground biomass
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