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nggi (Upper Montane)

MANGROVE
FOREST

» Mangrove is a coastal
forest which composed
of trees, shrubs, palms,
and ferns communities
found in sheltered
estuaries, along
riverbanks, as well
lagoons of the tropics
and subtropics (Thomas
et al. 2017; Zhou et al.
2010; Naidoo, 2009;
FAO, 2007; Hogarth P.J.,
1999).
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ASIAN MANGROVE EXTENT
E/ Total extent 58,284.00 km?

Sources: Global Mangrove Watch
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MALAYSIA MANGROVE EXTENT

ENGLISH (US) ~
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MANGROVE HABITAT EXTENT

The area of mangrove habitat in Malaysia was
5,245.75 km? in 2020, this represents a linear cov
of 51.15% of the 17,037.92 km of the coastline.

§ Coastline coverage in 2020
8,714.05 km

Non mangroves
8,323.87 km

MAMNGROVE EXTENT x

Total extent 5,245.75 km?
Sources: Global Mangrove Watch
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629,038

Mangroves in Malaysia (Hamdan et al., 2019)
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HISTORY OF LAND USE CHANGE IN-MANGROVE

- Aizpuru et al.,, (2000) and
FAO, (1997) reported that in
between 1975 to 2000, the
extent of mangrove area in
Malaysia especially has been
deceasing
700,000 ha till 572,000 ha due
to extensive harvesting and

recorded

natural wave.
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- Asia was the region which
undergo the largest loss of
mangrove since 1980 around
1.9 million ha because of
conversion activity to urban
or to agriculture.

lost.

from

03

- Mangrove' loss has' been
slow/down/around 187,000 ha
in 1980s/ to 102,000 ha in
between 2000 till 2005 due to
increasing to = awareness
about important of mangrove
and management system get
improved.

- Roslan et al., (2014), in the last
decade, approximately 580,000
ha of mangrove forest has been

.- Giri et al., (2015) human
activities (aquaculture
expansion, coastal movement
and over harvesting) contribute
to mangrove lost.
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- The diminishment of mangrove
areas is a consequence of
deforestation for timber

harvesting, expansion of urban

05

-Almost 580,000 ha of
mangrove forest total area has
decreased over the past 10
years (Hamdan et al., 2020)

- Kustiyanto (2019) mentions
that approximately 2% of
mangrove areas are converted
yearly, contributing to 1.02
billion tons of carbon emission.

@2areas, aquaculture, agriculture
and other anthropogenic
activities (Zulfa et al., 2021;
Bindu et al., 2020; Kustiyanto,
2019; Hamdan et al., 2016;
Wicaksono et/al., 2015)
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Classical mangrove profile (Source: Tomlinson, 1986)
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- Bruguiera cylindrica - Rhizophora lamarckii-x

- Xylocarpus gangeticus

f_’—\ - Xylocarpus granatum - Rhizophora stylosa

Back mangroves
- Excoecaria agallocha
- Thespesia populnea

Sonneratia spp.
- Sonneratia alba

\ A - Sonneratia ovata
{_A_‘ Avicennia spp.

- Avicennia alba

—r—

- Avicennia maring
- Avicennia rumphiana

High tide

““u [T} WLDW tide
-

Avicennia spp.
Sonneralia spp
I Rhizophora spp.
I 5ruguiera spp.
Inland species

Typical zonation of mangrove in Malaysia (Source: Mubarak & Azian, 2012)
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Previous study shows that the
anthropogenic activities were found
to have high correlation with the
species distribution atang
Mangrove Forest Reserve MFR)
(Zulfa et al., 2021)

Due to anthropogenic activities,
MMEFR belong to typical zonation of
mangrove instead of classical

profile.
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Agriculture

Urbanisation

Anthropogenic activities
that may affect the
mangrove forest




ROLES OF MANGROVE TREE

Hom

thous
species

A wide variety of
species live or
bread in the
mangrove
ecosystem, from
fish, crab and birds.

A natural coastal
fortress

Mangrove act as a natural
fortress against floods and
storm surges.

Carbon
sequester

Contribute to the
fight against global

warming by
absorbing CO2
from the
atmosphere
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ABOVEGROUND BIOMASS:

WHERE DO
MANGROVE
STORE CARBON?

* Mangroves are good at removing
carbon dioxide from the
atmosphere and storing it in their
tissues, roots and in the soil and
sediment below.

* According to Zoe (2022),
mangroves are part of the term
called blue carbon
ecosystem (wetlands, salt
marshes and other coastal
ecosystems) and are very efficient
in storing or sequestering carbon.

e Too much carbon dioxide and
other “greenhouse gasses” in the
atmosphere can trap heat and
contribute to climate change.

BELOWGROUND BIOMASS:
ROOTS AND SOILS
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Mangrove forests play a crucial role in carbon
sequestration, a process of carbon dioxide (CO2)
is removed from the atmosphere and stored.

« These unique coastal ecosystems are highly
effective in capturing and storing large amounts of
carbon, making them essential in the global fight
against climate change.

« Mangrove forests are able to store three to four
times more carbon than the forests which are
found on land (Charles., 2020).

 For the whole world, mangroves can sequester
more than 24 million metric tons of carbon per year
(Twilley et al., 2019).

 Mangroves sequester important organic carbon
stocks above (leaves, branches) and below
(sediment, roots) the soil, at depths ranging from
30 cm to more than 3 m, providing long-term
storage (Donato et al., 2011).
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ON THIS
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ession during COP3 in Kyoto, Japan
Credit: UNFCCC

KYOTO PROTOCOL ADOPTED

A landmark agreement to reduce Greenhouse Gas Emissions

On this day in 1997, at the Conference of the Parties (COP3) in Kyoto, Japan,
the Kyoto Protocol was formally adopted by more than 140 nations present in
an effort to mandate industrialized countries to reduce their greenhouse gas
emissions. However, it was only in 2005 that the protocol entered into force
due to different ratification issues among parties.

REFERENCE: United Nations Climate Change (n.d.). What is the Kyoto
Protocol2. UNCC. Retrieved from: hitps://unfccc.int/kyoto_protocol PYDRRM
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Malaysia’s latest catalogue of its

greenhouse gas emissions to the United

Nations reads like a report from a parallel

.'.._I’.Jk:l.é. :F'_i.Tr'._ﬂ e

universe. The 285-page document suggests
that Malaysia’s trees are absorbing carbon
four times faster than similar forests in M A LAYS IA
neighboring Indonesia.
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RELEVANCE OF GOVERNMENT POLICY

KEMENTERIAN SUMBER ASLLALAM SEKITAR
'DAN PERUBAHAN IKLIM

Dileylis Perasmiare
PERSIDANGAN KEPELBAGAIAN
BIOLOGI KEBANGSAAN 2023

&
PELUNCURAN DASAR KEPELBAGAIAN
BIOLOGI KEBANGSAAN 2022-2030

> "NATIONAL POLICY ON
: ‘9 . Mmaémo/e/zé h : CLIMATE CHANGE
g YB NIK NAZMI NIK AHMAD '

Menteri Sumber Asli, Alam Sekitar dan Perubahan Iklim

24 Oktober 2023 (Selasa) | 12:00 tengah hari
Pusat Konvensyen Antarabangsa Putrajaya (PICC)

¥ KEPELBAGAIAN BIOLOGI %3

MEMBINA MALAYSIA MADANI

KEMENTERIAN TENAGA DAN SUMBER ASLI
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2 »The aim of this study is to estimate the aboveground mangrove
' biomass and potential biomass sequestration following land use, land
use change and forestry (LULUCF) at Matang Mangrove Forest Reserve
‘;'\(MMFR), Perak.

To estimate aboveground mangrove species biomass.

\

To examine the effect of mangrove forest change on
biomass.

\

1.To model aboveground biomass estimation over time.

\



STUDY AREA

PERAK

100 460 100526 10050 1005550
KUALA SEPETANG

KUALA GULA
% REGION
‘ REGION

MALACCA STRAITS s
T_PENINSULAR MALAYSIA
. Thailand {é%é}-
) - KUALA TRONG )
\ REGION
B
3 S, \

Legend

* Sampling Area

- Kuala Gula Region

48179
1

[

SUNGAI KERANG

— i REGION ~ Best-managed mangrove in Southeast
.:' - Sungai Kerang Region _;:; )
* Perak State b
0 25 5 10 15 20Kilometers \\
1001. 3 100?;! 5 100!““ 100 !xr 36 100‘. \

Y [ oo G apsannse [@unpuranainss ) PuaTv (1] worensinss
FERTAMIAN ¢ |NOYASE » KEMIDUFAN

Bll.llN.U I-Il.lﬁ['l![
WTH Knerm T el w1 ATk



Satellite image
Landsat 2023

!

Mangrove species
classification using SID
algorithm

'

Map of species distribution
and area for species
classification

!

AGB estimation for
mangrove species for 2023

Spectral signature library
of 19 mangrove species

Data Process
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FLOW CHART OF
METHODOLOGY

Allometric equation for AGB estimation by
species based on existing allometric equation
found in literature review;

'

A

AGB per ha for each species

Output / result
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MATERIALS

Satellite imagery 2023

Reflectance (%)

70

——Avicennia alba

Excoecaria agliocha

&0 ——Instia bijuga

— Mylocarpus granatum
—— Xylocarpus malaccensis
50

— Arrostichum aureum

Bruguiera cylindrica
40 Bruguiera gymnorrhiza
——— Bruguiera parviflora
30 = Bruguiera sexangular
—— Rhizophora apiculata
— Rhizophora mucronata
20 Sonneratia caseolaris
Sonneratia ovata

10 Pouteria abovata

—— Barringtonia asiatica

—— Avicennia offinalis

1} 05 1 15 2 25 3 —Ceriop tagal
Wavelength (pm) Avicennia spp.

Spectral library data for 19 species
Sources: Zulfa et al., (2021)
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SPECTRAL LIBRARY FOR

MANGROVE SPECIES
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ALLOMETRIC EQUATION
N i

Rhizophora apiculata W= 0.235 x DBH>4? Ong et al. (2004)

Rhizophora mucronata W,4,= 0.128 x DBH20 Fromand et al. (1998)

Bruguiera gymnorhiza W= 0.186 x DBH?>>* Clough and Scott (1989)

Ceriops tagal Kangkuso et al. (2018)
W= 0.529 x DBHZ04
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GROUND
MEASUREMENT

* Measurement has been taken at field to
apply with the allometric equation from
literature review:

i. Diameter at breast height (DBH)

- 3
-l
~
1% B
AN
A
W
i
E
%
-
=

Py
-

i |

ii. Height
iii. Species identification
iv. Location of tree species

* Plot 10m x 10m has been select
randomly covered the whole area of

MMER.

&
N Aue
Y ([) ureuwteasa [fl Gvwandasa (&) wpurarelarsa (G Pura TV (] uniputramelarsa

FERTAMIAN » [NOYASD » EEMIDUPAK
EIE?.ELU'. lik!.hkf[



661 ODIO EEBOOICI

GSZDOID

sasonlu

MANGROVE
SPECIES
DISTRIBUTION

* SID algorithm has been found to map the
mangrove species with overall accuracy

84.5% MALACCA STRAITS

* Area for 4 selected species:
i. Rhizophora apiculata (14725.35 ha)
ii. Rhizophora mucronata (81.36 ha)
iii. Bruguiera gymnorhiza (5458.68 ha)
iv. Ceriops tagal (2436.74 ha)

4
Kilometers
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CARBON STOCK AGC
TONNE/HA

» Total estimation of above-ground carbon
per ha is 49.58 ton/ha

* Area for 4 selected species:
i. Rhizophora apiculata (7.5010 ton/ha)

ii. Rhizophora mucronata (41.1659 ton/
ha)

iii. Bruguiera gymnorhiza (0.4491
ton/ha)

iv. Ceriops tagal (0.4651 ton/ha)
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ESTIMATION
ABOVEGROUND
BIOMASS

* Total estimation of above-ground carbon per
ha for 4 selected species is 117,388.92 ton/ha

* Area for 4 selected species:
i. Rhizophora apiculata (110,454.85 ton/ha)
ii. Rhizophora mucronata (3,349.26 ton/ ha)
iii. Bruguiera gymnorhiza (2,451.49 ton/ha) ’ |
iv. Ceriops tagal (1,133.32 ton/ha) .
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LIMITATION
OF STUDY

e Resolution of satellite
imagery

e Allometric equation of
mangrove species is limited
especially for mangrove
species

» Spectral reflectance is hard
to distinguish if the
reflectance of each species
almost hit at the same
range
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