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Learning Objectives

• to support in the establishment of mangrove forest plantations and

maintenance of natural forest by studying soil properties and the species

grown at different topography of mangrove forests

• to find out suitable silvicultural techniques by studying species composition

and stand structure of mangrove forests

• to find suitable ways to conserve the environment

• to study the quantitative assessment of mangrove vegetation and ecological

condition of the mangrove ecosystems
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Introduction
• Mangroves occur world-wide in the tropics and subtropics
• mainly between 32°N and 38°S latitudes
• mangrove forests are salt-tolerant forest ecosystem 
• they are formed when the marine water reached to the coastal area
• most productive and biologically diverse wetlands on earth
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 Mangrove distributes all 

along the 3 Coastal Regions 

of Myanmar, namely 

,
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Why are mangroves important?
1. the buffer zone between the land and sea

2. protect the soil from erosion

3. an important role as a natural’s shield against natural disasters

4. breeding and nursery ground for marine creatures

5. harbor a variety of life forms like invertebrates, reptiles, birds and fish, mammals

6. perform many important functions in the coastal and marine environment

7. provide vital and unique ecosystem goods and services including livelihood of

coastal people in terms of forest produce and fishery resources
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Sampling design 
• for the purpose of structural description, transect lines, along which the sample plots systematically

oriented, were laid down at equal intervals over each study area

• the minimum area is in accordance with the sum of areas, in which all species are represent

• five sample plots need to lay out at three different places namely Lowest, Middle and Highest

depending on the tidal action
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Layout of Sample Plot and Sample Plot Design
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• In plot (A), record all trees with DBH ≥ 10 cm and measure the following parameters for

the tree species identification;

1. Dimension (diameter at breast height-dbh)

2. Number of individuals (abundance)

3. Total height

• In subplot (B), record seedlings with the height of between 30 cm and 130 cm. In this

subplot, record only seedlings found therein for tree species identification.

• DBH; It was determined at 1.3 m from the ground for the trees without buttress and at the

height of 0.3 m above the buttress swell for the trees with buttresses.

• Height; It was measured by using a digital Forestry Pro II Rangefinder and Clinometer.
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Mangrove Parameter Measurement
• Collect GPS position and photo
• Make the plots and count the number of trees

Measure parameters
• Diameter
• Crown diameter
• Height of Top
• Height of Bottom

Above ground biomass modeling

AGB = 0.098 * TH2 + 20.7 [Lefsky, 2005]

TH: Tree height (in meters)
AGB: Above ground biomass (in tons)

Crown Diameter

He
ig

ht
 o

f T
op

He
ig

ht
 o

f B
ot

to
m

10



Measurement and 
Marking the 
Mangrove

GPS Photo 
database 
collecting 
system on 

Mobile Phone
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Species diversity measures
• Species diversity is often expressed by the SHANNON index (H), Evenness (E %) and

SIMPSON’s index (D) (Magurran, 1988).

• SIMPSON-Index (D)

• Where, D = Simpson’s index of diversity, ni = number of individuals of species “I” in the
sample, s = number of species in the sample and N = total number of species in the sample

• SIMPSON’s index indicates the most abundant species but it is less sensitive to species
richness. Simpson’s index is usually expressed as 1-D or 1/D because D increase, diversity
decrease.
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• SHANNON Diversity Index

• where, H' = index of species of diversity S = number of species in the sample Pi 
= proportion of total sample belonging to "ith" species ln = the theoretical 
maximum value of diversity by a given number of total species (S) found in the 
sample 

• SIMPSON’s index emphasizes more the common species while the SHANNON 
diversity index places more weight on the rare species (Weidelt, 2000). 

• SHANNON Evenness (E) This is the ratio of observed diversity to maximum 
diversity, and it can be calculated by;
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Stand structure

• Horizontal stand structure: This quantitative information about a stand is
related directly to silvicultural and management decisions (Van Laar and Akça,
1997).

• Importance-Value-Index (IVI): is the sum of relative abundance, relative
dominance and relative frequency (Lamprecht, 1989). This index can also
permit a comparison of the ecological significance of species in a given forest
type. Importance-Value-Index (IVI) can be mathematically expressed as follow;
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• Dominance - considered as an equivalent of the space a plant is occupying in
the stand. It can be defined as the horizontal projection of the plant at ground
level. The relative dominance is the percentage of a species in the total basal
area of a stand.

• Abundance - considered as the number of trees per species. The relative
abundance is the percentage of each species in total stem number per
hectare.

• Frequency - considered as the occurrence of absence of a given species in the
subplots. The relative frequency is the percentage of the total of the absolute
frequencies of all the species.
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Soil sample collection

• more than 90 percent of the total carbon stock in mangrove forests can be stored in

the soil

• per hectare, mangrove forests store up to five times more carbon than most other

tropical forests around the world

• mangroves and other coastal vegetation to store large amounts of carbon

• different topography such as flat, slope and ridge and the extent of the marine water

reached to the land, the species grown are different

• by using systematic line survey, collect the soil samples at three different depths (0-

10 cm, 40-50 cm and 80-90 cm) in each stand
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Soil depth measure to a maximum depth of 2 m
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Soil organic carbon stock model

Estimates of soil organic carbon stocks in metric tonnes per hectare are
obtained by multiplying soil organic carbon density estimates by soil depth in
centimeters and then multiplying by 0.1 as follows:

Mt C/ha = mg C/cm3 × soil depth × 0.1
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Data analysis 

• After field work has been done, the data need to enter into Excel worksheets

as the basic format for analysis

• transform into other formats according to the software used like R Studio

• the common software can be used in this analysis was STATISTICA for

WINDOWS and MICROSOFT EXCEL 2010
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