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Teak, Myanmar teak.
qogewsmeepd  Tectona grandis Linn.f.
8 JI“I& Lamiaceae. (Verbenaceae)
§z0 Tectona
S)jz805 grandis.
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eglése0d[o0oE  Velvety beauty berry, Callicarpa tomentosa.
3no50é Dahat teak, Tectona hamiltoniana.
0396§05 Goomer teak, Gmelina arborea.
comlm§(Bo€  Headachetree, Premna integrifolia.
@(ﬁ%so& Dusky fire, Premna latifolia.
rrgﬁsé%o& Bastard teak, Premna tomentosa.
[305§:08 Google images, Vitex canescens.

og|§rseé]05§0505 Chaste tree, Vitex limonifolia.
oodcopSelsoé  Black waterfever tree, Vitex peduncularis.
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MANAGEMENT INVENTORY OF MANGROVE FORESTS IN LAPUTTA DISTRICT

Dr. Kyaw Tint
Continued from last month

How to carry out the inventory
Activities on SP

1. Locations of the sample plots (SPs) are marked by latitude and longitude on the Topo map
(Lambert Conformal Projection- LCC).

2. Using GPS locate the first SP on the first sample line.

3. Clear the survey line. This line as shown in the figure lies in the center of the SP and runs in either
west-east or south-north direction. (The directions could be vice versa).

4. The boundary of the SP needs not be demarcated on the ground. Just mark each corner of the SP
by erecting a pole or a bamboo culm of about 1.5 m in height.

5. Measure all trees with dbh €” 50 mm on the entire SP.

6. Identify stem class of each tree measured, if applicable.

7. Assess ecosystem health of the forest.

Activities on Sub-sample plots (or sub-plots)
Sub-plots will be established and prescribed activities carried out only on every 5™ SP.

Sub-plot 1
e [tislocated from 0 to 15" meter on the survey line of the SP. It is 4 m wide and 15 m long.
* Measure all trees with dbh more than 0 mm but less than 50 mm.
» Record them in the enumeration sheet (for whole SP)

Sub-plot 2
e Itis located from 16" to 25" meter on the survey line of the SP. It is 4 m wide and 10 m long.
¢ Record natural regeneration of all tree species as follows-

Regeneration
Classes (RC)
I Seedlings of over 30 cm but less than 1.5 m in height

Il Seedlings/saplings of 1.5 m to less than 3 m in height
1} Saplings of 3 m or more in height but less than 5 cm in dbh ob.

Description

Seedlings above 30 cm high are referred to as “established regeneration”, and those below are noted
as“potential regeneration” (FAO 1994).
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One RC I seedling per4 m* (i.e. 2,500 seedlings per ha) is considered as adequate natural regeneration for
multiple-use Rhizophora plantations. But, for bioenergy plantations 10,000-20,000 seedlings may be needed
(FAO 1994). So, the natural regeneration sub-sample plot of 4 m x 15 m should contain a minimum of 15
RClI seedlings.

Artificial regeneration is recommended if the natural regeneration is less than seventy percent.

Sub-plot 3
Itis located from 26" meter to 40™ meter on the survey line of the SP. The width is4 mand 15 m long. It is
a sub-sample to estimate the population of bamboos and/or rattans or nipa palm (dani).

For bamboos-
¢ Count clumps by species;
e Select at random 3 (if available) clumps;
¢ Count bamboo culms classifying them into 1-year old, 2-year old and 3+year old age classes.
¢ Use bamboo enumeration sheet to record them.

For rattans-
¢ Enumerate rattans by species;
e Estimate average length;
e Use rattan enumeration sheet to record them.

For nipa palm
¢ Count number of palms
e Select 3 palms at random
e Record number of leaves on each selected palm

Sub-plot 4

e It is located from 41 meter to 50™ meter on the survey line of the SP. It is 4 m wide and 10 m long.
¢ Count stumps by species.

¢ Measure top diameter and height of the stump.

¢ Use enumeration sheet for stumps to record them.

5. Sampling intensity

The sampling intensity can be calculated as follows:

a
/ DI * Dp
, where
f =sampling intensity
a =area of sample plot
DI =distance between lines
Dp =distance between plots on the line

The formula gives sampling fraction. If sampling intensity in percent is required, it must be multiplied by
100.

For the current inventory

Area of sample plot = 1,000 m’ (=a)

Distance between lines = 2,000 m (=DI)

Distance between plots = 1000 m (= Dp), then
= 1000/ (2000*1000) = 0.0005. This is sampling fraction. If it is multiplied by 100, it is 0.05 %
sampling intensity.

° B 2202020202022 e
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Determination of line and plot intervals

If“f” and “a’ are known, DI or Dp can be
determined, first assuming either D1 or Dp based
on ground conditions.
Dl =a/(f*Dp);
=a/(f*DI)
Estimating true variance of average value

The following formula can be used to estimate the
true variance of the average value:

ny

>3l -

S_—z_,il:l

' 2n§(nj —l)

:
:+l]

(1- 1)

, where

§ -=standard deviation of the mean

L=number of lines

1= number of sample plots in line j
n=total number of sample plots in the
sample

f=n/N, “N” is total number of sample
plots in the population.

x =value of sample plot (number of trees,
volume, etc.)

In the above formula the standard error of the
mean is estimated from the difference of the values
of two successive sample plots.

The average value of the sample (Mean) can be
calculated by

6. Growth rate

Growth information is not available for mangroves
in Myanmar.

So, use the growth data from the neighboring
countries.

Following are the growth estimates for
Rhizophora apiculator in Matang, Malaysia (see
Tablebelow). The data can be fitted as shown in
the accompanying figure.

In the figure it will be seen that the second degree
polynomial function:

0@ +vr ZoTimeo

y=-8E-05x>+0.0048x +0.208, (R*=(.7874)
OR  (y=-0.00008 x>+ 0.0048 x + 0.208)

fits the data better than the linear function:
y =-0.0007x + 0.2885, (R*=0.2849)

But, we think that the linear function is
more realistic.

dbhclass,  mid dbh, dia

cm cm growth,
cm/yr

10-20 15 0.26

20-30 25 0.28

30-40 35 0.29

40-50 45 0.25

50-60 55 0.24

Source: Putz and Chan, 1986 in FAQO
Forestry PAPER 117).

Diameter growth of Rhizophora apiculata, cm/yr
(Matang, Malaysia)

2 = -8E-05x” + 0.0048x + 0.208
. R?=0.7874
20.28
z \ -0.0007x + 0.2885
> =0.2849
0.26
& # dia growth, cm/ \
a growth, cm/yr
£0.24 g L ¢
]
E —— Linear (dia growth,
m
5022 cm/yr)
0.2 T T 1
0 20 gph,em 40 60

The stand tables obtained from forest inventories
will have to be converted to stock tables by using
such volume functions.

REFERENCE

Mangrove forest management guidelines. FAO
Forestry Paper 117, Rome 1994.
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Forest Resources Management and Climate Change in Myanmar

Yy
U Sein Thet
Director (Rtd), Chairman, FREDA

U Ohn Win, Union Minister for National Resources
and Environmental Conservation and U Kyaw Tin,
Union Minister for International Cooperation
attended the United Nations Climate Action Summit
2019 which was held at UN Headquarters in New
York, the United States of America on 23"
September 2019. The Summit was attended by the
Heads of States, Heads of Governments and
Ministers from many states, private sector, civil
society and other international organizations to
enhance ambitious solutions in six areas including:-
(i) global transition to renewable energy; (ii)
sustainable and resilient infrastructures and cities; (iii)
sustainable agriculture; (iv) sustainable management
of forests and oceans; (v) resilience and adaptation
to climate impacts; and (vi) resilience and alignment
of public and private finance with a net zero economy.

Four years ago (in 2015) the countries
committed to limit global temperature rises to well
below two degrees Celsius (3.6 degrees Fahrenheit,
and to the safer cap of 1.5UZC ifat all possible).
The UN’s environment programme said the voluntary
national contributions agreed in Paris would have to
triple if the world was to cap global warming below
2UAEC. While the data are clear, a global political
consensus over how to tackle climate change remains
elusive. On 22" April 2016, the Government of the
Republic of the Union of Myanmar (GoM) signed
the Paris Treaty on Climate Change which was the
result of UNFCCC negotiations in Paris, December
2015. This followed Myanmar’s submission of its
‘Intended Nationally Determined Commitment’
(INDC) in 2015. The contribution put forward will
be considered as ‘Nationally Determined
Contribution (NDC) upon ratification of the Paris
Agreement. The new government that took office in
2016 has requested that when the Paris Agreement
is ratified, emission reductions in the Forestry and
Energy Sectors are quantified.

Climate change is the most threatening global
challenge faced by humanity. Myanmar is one of the

vulnerable countries in the world to the adverse
impacts of climate change facing threats from extreme
weather events, sea level rise, flooding and drought.
Myanmar is no stranger to environmental disasters
related to climate change. From Cyclone Nargis in
2008 to the recent Landsides, local communities
have been adversely affected by climate change.
Without action to adapt to these threats, the
prospects for the economic development of our
population of over 50 million will be hindered and
our environment will be degraded. With the largest
standing forests on mainland South East Asia,
Myanmar currently absorbs more greenhouse gases
than it emits, thereby already making a significant
contribution to global efforts to tackle climate change.

Myanmar has identified mitigation actions in
forestry sector in line with its sustainable development
needs, conditional on availability of international
support, as its contribution to global action to reduce
future emissions of greenhouse gases. By 2030,
Myanmar’s permanent forest estate (PFE) target is
to increase national land area as forest land with the
following percent of total land area:

Reserved Forest (RF) and Protected Public

Forest (PPF) =30% of'total national land

area

Protected Area Systems (PAS) = 10% of

total national land area

The GoM is following the implementation
plan as set out in the 30-Year National Forest
Master Plan (2001-30). To develop its capacity to
meet such ambitious targets, Myanmar has set about
anumber of activities under the plan at the national
and regional level.

e To increase access to clean sources of
electricity amongst communities and
households currently without access to
grid electricity. The Department of Rural
Development under the Ministry of
Agriculture, Livestock and Irrigation
(MoALI) has received a loan for the first

) - ——
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phase from the World Bank to develop
mitigation actions in this sub-sector under
the National Electrification Project. After the
first phase of the project, which runs from
2016-21, it is intended that phases 2 and 3
will run from 2021-2030 and result in the
indicative goal being met.

e To increase the number of energy
efficient cook-stoves distributed in
order to reduce the amount of fuel wood
used for cooking. The project falls under
the National Forestry Master Plan and
National Energy Policy, in order to reduce
the use of wood from natural forests for
cooking by 2030.

e To decrease the rate of deforestation
so that a significant mitigation
contribution from the sector can
continue to be realized. The National
Forestry Master Plan was implemented in
2001 and will expire in 2030, upon which
the next strategy will be designed and
implemented. As part of implementing the
Master Plan, each district in Myanmar
produces a 10 year management plan so
that overall goals can be met by 2030.

e To preserve natural forest cover to
maintain biodiversity and ecosystems in
Myanmar. In 2011, the National
Biodiversity Strategy and Action-Plan was
published as a complementary strategy to
the Master Plan, and it was here that the
level of ambition of increasing Protected
Area Systems to 10% of national land cover
was made.

e To realize the co-benefits of the policy
such as reducing soil erosion, thereby
decreasing the risk of floods and
landslides that may occur near rivers.
In the catchment areas of rivers, streams,
lakes and dams, forest plantations,
agroforestry practice, community forestry
have been done and also to reduce soil
erosion, contour bunds, sediment trapping
dams, conserving natural springs and
bioengineering measures are being done.

_____ e v
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¢ Toincrease the resilience of mangroves
and coastal communities which are at
risk of flooding. Development in coastal
zone management plans to effectively
conserve terrestrial and under water
resources including mangrove forests. Also
cooperating with international organizations
providing technology and funding, to reduce
the risk of climate related disaster risk for
local, National Strategy and Action Plan for
coastal region (NSAP, 2015) has been
published as well.

e Toincrease the capacity of Sustainable
Forest Management. Myanmar joined the
UN-REDD Programme in November
2011, submitted its REDD+ Readiness
Roadmap document in 2013, and
developing country programme and taking
actions in line with the REDDH roadmap.
As set out in Myanmar’s Initial National

Communication, due to its rich forest land, Myanmar
is anet GHG emissions sink. It is therefore already
providing a positive contribution to the global fight
against climate change. Despite this, Myanmar is
facing the serious negative impacts of climate change
caused by industrialized nations. Myanmar now
wishes to develop its economy, but without measures
to address emissions in the future, economic growth
may affect its status as a net GHG sink in the years
to come. Myanmar is therefore committed to take
the nations set out in this NDC in order to limit growth
of its future GHG emissions and by doing so create
harmony and balance between economic
development and environmental sustainability.
Myanmar has been implementing the National
Environmental Policy since 1994 and published in
2018. A series of strategies are also under
development including the National Climate Change
Strategy, a National Energy Master Plan, an Energy
Efficiency Strategy and a Green Economy Green
Growth Strategy.

In an effort to adapt to climate change,
Myanmar is actively engaged in designing and
implementing the required policies, governance,
financial and programming instruments. The
Government has made environment one of the seven
strategic pillars of its National Comprehensive

53y
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Development Plan (2011-30), it has promulgated
the Environmental Conservation Law (2012) and
has made concerted efforts to mainstream
environment into the national Environmental
Conservation Committee and Myanmar submitted
its Initial National Communication and National
Adaptation Programme of Action (NAPA) in 2012
to fulfill its reporting responsibility to the UNFCCC.
Myanmar has also joined the UN-REDD
Programme in November 2011, submitted its
REDD+ Readiness Roadmap document in 2013,
and is developing country programme and taking
actions in line with the REDD+ roadmap. Myanmar
climate change strategy (2018-2030) and Myanmar
climate change Action Plan (2015-2030) are also
published during 2019.

In the agro-forestry and forestry sector,
sustainable forest management is helping to preserve
natural forest cover to maintain biodiversity and
ecosystems in Myanmar, whilst at the same time
helping to realize significant co-benefits in terms of
disaster medication by reducing soil erosion and
decreasing the risk of floods and landslides that may
occur near rivers, enhancing the resilience of
mangroves and coastal communities and allowing
significant mitigated and sensitive forest areas
through community based reforestation, enhancing
rural livelihoods in degraded watershed areas,
coastal areas and northern hilly regions, and
community forestry and bioengineering measures
trapping dams and conserving natural springs.

However, Myanmar requires the support of
the international community in improving its planning,
monitoring and evaluation of adaptation efforts and
to update and reprioritize areas of action if and
where necessary, in line with the evolving climate
context.
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