Conserve Natural Forests

Krabi Province, Planting Report. Thailand, February 2022.

Figure 1: Planting team. Source: Conserve Natural Forests, 2021.

Our mission
Conserve Natural Forests (CNF) is a non-profit NGO operating primarily in Mae Hong Song,
Chiang Mai, and Krabi Provinces of Thailand. Our mission is to restore natural forest
landscapes throughout Thailand to optimal structure, functionality, and resiliency.
Through this we can protect and enhance biodiversity, self-regulate landscape ecological
functions, and improve the livelihoods of local communities in the long term.
Our main project sites (including our tree nursery and first restoration sites) are situated
in an i ntermontane valley bisected by the Pai River, a major tributary to the Salween River
in Myanmar. However, our forest landscape restoration projects are often located in
disparate regions of Thailand, ranging from the north in Chiang Mai to the South in Krabi
and Satun. At each site we use site-specific holistic and adaptive strategies, tailored to site
characteristics, degradation level, disturbance regime, and the needs of the communities
who stand to benefit the most from forest restoration. This is encapsulated by our aim to
‘plant the right trees in the right place at the right time’.
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Background & planting site analysis
This paper is a planting report detailing the background, process, and contingency plan for
CNF’s diversification into mangrove planting in the southern coastal regions of Thailand.
Extensive site assessments were followed by forest restoration at the optimal planting
locations, carried out by CNF’s team of experienced employees. The contextual background
to these processes is detailed below, including nationwide and regional scales, followed by
a restoration factsheet outlining the outcomes.
Mangrove degradation

Figure 2: Mangrove Estuary south of Krabi, Thailand. Source: Prokosch, 2014.

The intensification of semi-intensive and intensive shrimp production since the early
1970s quickly spread to coastal areas, with Thailand becoming the world’s third-largest
exporter of seafood and one of the main producers of shrimp globally (Szuster, B. 2006).
This came at the expense of thousands of hectares of mangroves - between 9,000 and
25,000 hectares each year between 2001 and 2012 (World Resources Institute, 2015),
with Asia suffering the most Mangrove loss worldwide (see Figure 3). Shrimp aquaculture
is thus a major contributor to global mangrove forest loss, with up to 38% of recent loss
attributed to shrimp farm development (Environmental Justice Foundation, 2006). Thus,
restoring the site at Laem Sak was seen as an opportunity to begin to reverse some of these
losses and re-establish a new Mangrove ecosystem on site.
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Figure 3: Tree Cover Loss in Mangroves by Region, 2000-2012. Source: World Resources Institute, 2015.

Restoration site: Laem Sak, Ao Luek, Krabi province (Figure 4)
Each restoration site should be carefully assessed to determine its soil type, climate,
aspect, and native species composition. The chosen restoration area in Laem Sak (Ao Luek
subdistrict, Krabi Province) is located on the southwest coast of southwest Thailand,
where the Ao Luek River enters Phang Nga Bay. The mangrove planting site was identified
due to its proximity to a coastline that is threatened by rising sea levels and vulnerable to
anthropogenic-induced degradation (Waiyasusri, 2021).

Figure 4: Planting site at Laem Sak, Ao Luek, Krabi province, Thailand.
Source: Own map, adapted from Google.

3

At high tide, the Sami Lang, a small tributary of the Ao Luek River, fills a system of irrigation
canals previously used for shrimp farming. This was an ideal location to restore mangrove
forests due to the soil quality, further detailed below.
Ecosystem Type
Geology, Topography, Soils
Laem Sak is situated in an area of predominantly Cenozoic rock (see Figure 5), surrounded
in the wider area by Permian (locally including Triassic and Carboniferous) (Crow, 2011).

Figure 5: Geological map of Thailand. Source: Crow, 2015.

The terrain of the Krabi coast is characterised by mangrove forests, mudflats, sandy
beaches, canals, and inter-tidal sand-flats (Janekarnkij, 2010). The Ao Laek subdistrict
features peatlands, caverns, oceans, limestone mountains, canals, swamps, and mangrove
forests. Plantations of rubber and palm trees occupy the majority of the area.
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In Thailand, mangrove soil is unripe or entisol, with 90% composed of mainly fine clay
particles (Pumijumnong, 2014), derived from degraded organic matter (Aksornkoae,
1993). This is formed by a buildup of sediment from coastal or river bank erosion, combined
with eroded soil from higher areas transported through rivers and canals, with some soil
coming from sedimentation of colloidal materials and particles (Pumijumnong, 2014). The
river soil sediment is fine and muddy, while coastal soil is sand (ibid.). The mottle of the soil
has laterite, whilst the pH is neutral or weakly acidic, forming a grey-dark red-brown colour
(Mangrove for the Future 2011).
Climate: Thailand / Krabi
The Thai climate is split between an annual cycle of wet and dry seasons, with rainfall
concentrated in the wet summer monsoon season (Thai Meteorological
Department, 2015).
Facing the Andaman Sea, Krabi province has a tropical monsoon climate, influencing two
distinct seasons - the hot season (January–April) and the rainy season (May–December),
where temperatures range from 22.4º-34.0ºC and rainfall variation from 39.0-1071
mm/month, averaging around 1900 mm per year (WWF, 2008).
Vegetation Type and Forest Succession
The southwest coast of Thailand contains large amounts of mangroves that grow on muddy
tidal flats at river mouths and along the coastline (Peneva-Reed, 2014) (see Figure 6).
Mangroves are trees or large shrubs that are highly adaptable to high salinity, anaerobic,
and waterlogged soils where seed dispersal and propagation is difficult (Spalding et al.,
2010). Further inland, where mud has accumulated, dryer soils are overgrown with ferns
and herbs and can give way to evergreen forest, with chak palm Nypa fruticans found
commonly growing (FAO, 1981). The mangrove biome is distinct saline woodland or
shrubland, characterized by depositional coastal environments where fine sediments
(often with high organic content) collect in areas protected from strong wave action (Grid
Arendal, 2014).
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Figure 6: Forest classification map of Thailand. Source: Beaver & Lan-Yu, 2013.

Disturbance Regimes and adaptability
Ecosystem disturbances, an inevitable natural or anthropogenic occurrence, vary in
duration, frequency, size, and intensity, but ultimately build adaptability into the system
(Odum & Barrett, 2004). Mangrove forests are no exception, and are subject to geological,
physical, chemical, or biological disturbances (Mafi Gholam & Zenner, 2018), particularly
prone to predicted sea-level rise (Woodruffe, 1990, 1992). In addition, mangroves inhabit
difficult environmental conditions at the interface between land and sea a low latitudes,
including tidal changes in temperature, water and salt exposure, and varying degrees of
anoxia (Alonghi, 2008). Mangrove forests and their wildlife are therefore relatively stable,
resilient, and highly adaptable towards waterlogged saline soils within warm, sub- tropical
and tropical seascapes, increasing their chances of survival in the face of changes in climate
(ibid.).
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Conservation Value
Mangrove forests are essential for sustaining and enhancing ecosystem services
benefitting communities at a local, regional, and global scale (Getzner & Islam, 2020). They
build stability and adaptability into coastal areas at risk from rising sea levels and erosion,
leading to shoreline retreat (Sea Start RC, 2008). Reversing and preventing further
mangrove degradation is considered to be at a critical stage (Waiyasusri, 2021).
Mudflats form one of the most important areas in southern Thailand for migratory birds,
with a total of 221 species have been recorded so far, including several threatened species.
They include Chinese egret (Egretta eulophotes), Nordmann’s greenshank (Tringa
guttifer), Asian dowitcher (Limnodromus semipalmatus) and Masked finfoot (Heliopais
personata). (Janekarnkij, 2010). Water quality has suffered from nearby urbanisation and
tourism from nearby Krabi city, as well as increased aquaculture (i.e., shrimp farming)
(Ramsar, 2001). The sub-tidal shelf and inter-tidal estuary as a spawning and nursery area
for fish and shellfish is also valuable, and is important for several species with high
economic values (e.g., milkfish Chanos chanos, and barramundi Lates calcarifer)
(Janekarnkij, 2010).
Landuse and livelihoods
The Land Development Department produces a nationwide land-use map once every 2
years; major land-use categories include: agricultural land, forest land, urban and built-up
land, water bodies, and miscellaneous, accounting for 55%, 33%, 6%, 3%, and 3% of the
land use in Thailand respectively, in 2015/2016 (Kiguchi, 2021).
A substantial proportion of coastal inhabitants depend on mangrove forests for their
livelihoods and food (Balmford et al., 2002). Traditional ways of living are connected more
closely to the ecosystem services that mangroves provide. However, due to circumstances
beyond their control, many small and self-contained Krabi communities are witnessing the
degradation of those ecosystems, and thus their livelihoods are directly impacted (Sea Start
RC, 2008). Preparing for the challenges of a non-linear future are essential for these
communities (Kiguchi, 2021). Mangrove forests in Krabi, vulnerable to sea level rise,
provide spawning and nursery zones for fish and shellfish, but also collection areas for
subsistence natural resources, vital during the strong monsoon season that prohibits
fishing (Sea Start RC, 2008).
Conclusion and potential for restoration
Natural forest restoration must be planned to restore degraded landscapes to their full
potential, restore a broad swath of ecosystem services, and to meet the needs of both the
animal species that regulate these ecosystems as well as the diverse communities of people
who are embedded in the landscape. Laem Sak has high potential for successful mangrove
restoration based on our research and monitoring, where mangroves are an essential part
of the local, regional, and national scales, to preserve what ecosystems they provide whilst
enhancing degradation they have suffered. This can be done delicately and respectfully
alongside the communities who directly rely on their ecosystem services, and build
resilience and adaptability into the system so that they are secure and sustainable for future
generations.
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Appendix A: Restoration factsheet
Restoration Site: Laem Sak, Ao Luek, Krabi province.

Figure 7: Laem Sak restoration site. Source: Conserve Natural Forests, 2022.

GPS: 8.3288749° N, 98.6836111° E
Size: 102 x 78.3 ft; appx. 58, 809 m²
Planting days: X February, 2022
Total number of planted trees: 10,300 trees
1. 5150 Black Mangrove (Aegiceras corniculatum (L.) Blanco
2. 5150 Orange Mangrove (Bruguiera gymnorhiza)

Figure 8: Laem Sak restoration site planting material. Source: Conserve Natural Forests, 2022.
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Species inventory:
1. BLACK MANGROVE

Scientific name

Aegiceras corniculatum (L.) Blanco

Family

PRIMULACEAE

Framework class
Origin
Seasonality

Perennial

USDA Hardiness Scale
Sun exposure
Height
Growth
Soil condition
Soil type

9b-13
Full / Semi-shade

SE. China, Tropical Asia, N. Australia, Lord Howe Island

Deciduous
6-15 m
Slow
Waterlogged soils (does not drain site)
Sand, silty-sandy grey loam, compact mud at
landward sides
7.2-7.8 (weakly acidic)
0-3 m
1000-2000 mm
20 - 36 °C
Yes
Potentially; dependent on region
Beneficial for various moths; leaves perform
desalination
Timber: firewood; medicinal use; edible leaves &
fruit
Extract has analgesic properties which are useful in
medicines against diabetes
March-May
Black mangrove may be propagated in nursery from
wild collected seed. Seed collected in the wild will
not survive more than 3 - 4 weeks. Freshly collected
seed should be soaked in water, the pericarp
removed and the seed planted into pots using any
type of commercial potting soil

Soil pH
Altitude
Mean annual rainfall
Mean annual temperature
Drought tolerance
Cold tolerance
Advantages
Use
Additional info:

Flowering season
Cultivation techniques
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2. ORANGE MANGROVE

Scientific name

Bruguiera gymnorhiza (L.) Lam.
RHIZOPHORACEAE
Perennial
Tropical Asian

Family

Framework class
Origin
Seasonality

Evergreen
13

USDA Hardiness Scale
Sun exposure
Height
Growth
Soil condition
Soil type

Full / Semi-shade

Up to 20m
Moderate

Waterlogged soils (does not drain site)
Saline soils / salt spray, fertile loam, alkaline / high
pH soils
4.0–7.4
0-2 m
1000-8000mm
20-30°C
Yes – growth rate reduced substantially
Yes, -5°C minimum
Beneficial for various moths; leaves perform
desalination
Timber: poles, beams, rafters, firewood, tools,
canoes; dyes, cosmetics; staple food, fruit; medicinal
use
Can be invasive; not recommended for planting
outside of natural range
April-Aug southern hemisphere; Oct-Feb northern
hemisphere
Propagated by the propagules. Washed up
propagules may be collected from the shore or
directly from the tree when mature (purplish) and
planted straight into the potting medium. They do
best with slightly alkaline soils and high-nitrogen
fertilizers, e.g., urea. This mangrove species is able
to thrive in freshwater conditions.

Soil pH
Altitude
Mean annual rainfall
Mean annual temperature
Drought tolerance
Cold tolerance
Advantages
Use

Additional info:

Flowering season
Cultivation techniques
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Figure 9: Laem Sak planting volunteers. Source: Conserve Natural Forests, 2022.

Figure 10: Laem Sak planting volunteers. Source: Conserve Natural Forests, 2022.
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Figure 11: Laem Sak planting volunteers. Source: Conserve Natural Forests, 2022.

Figure 12: CNF team planting. Source: Conserve Natural Forests, 2022.
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Appendix B: Contingency plan
i.

Post-planting information gaps

More research is required to understand the microsite conditions that promote different
successional trajectories in the dry forests of Thailand. Most detailed life history traits are
limited to economically valuable species like teak or rosewood – a more thorough
understanding of ecosystem functioning and the supporting role of biodiversity is
necessary for sustainable and safe intervention. An honest accounting of both natural
degradation regimes and the role of indigenous people, other local communities, and the
government is required to mitigate the primary drivers of deforestation and forest
degradation.
ii.

Maintenance plan for trees planted

As self-regulating ecosystems, mangroves need little maintenance post-planting. However,
monitoring will be conducted to assess their success rate, whilst additional planting may be
required for any saplings that may have perished.
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