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REGULATING STOCK AND STAND STRUCTURE OF FOREST
IN C 20 OF KYAUKMASIN RESERVED FOREST

Dr. Kyaw Tint
INTRODUCTION

A study on the feasibility of the Modified Myanma Selection System (MMSS) was initiated in 2015 in
compartment 20 of Kyaukmasin reserved forest in Yedashe Township of Toungoo District. With the permission
and support of the Director-General of the Forest Department, the study has been being carried out jointly
by the Forest Department (FD), the Forest Research Institute (FRI) and the Ecosystem Conservation and
Community Development Initiative (ECCDI). The compartment was completely enumerated in May 2015
by the students of the Myanmar Forest School (MFS) and the staff of FD and FRI. The main forest type was
MUMD. Having less than 60 trees and an average basal of 46 square feet on an acre, forest density was
merely 65.4% of the target growing stock of 70 sq. ft. Teak with about 5 trees and a basal area of 5.8 sq. per
acre constituted 8.4% only of the entire forest while the target was set at 15%. Desirable and target stock
and stand structures of the forest and of teak separately have been defined to guide future management to
ensure sustainable forest resource.

The main objective of this paper is to document baseline data and findings to assist continuous research on
MMSS.

STOCKAND STAND STRUCTURE OF FOREST

In the table below are presented the summarized complete enumeration data. (The complete
enumeration data in detail are available at the ECCDI library).

mid class, original stand stand fitted to target Basal target Table 1 The fabfe ShOWS Comp[efe
cm original(or desirable stand area, minus .
stand structure) ()= teget  onginal  enumeration data of all trees above
[2.063254 stand,m®  stand o . ;
number(nd  basal  number  basal "0 e 07cm in dbh in compartment 20
i ek (C20) of Kyaukmasin reserved forest.
(1) (2) (3) 4) (5) (6) (10) (11} .
5 = e o e paTr There were a total of 27,111 trees 'H:‘Ifh
10 10,148 79.702 4,965 38993 10,243 80.452 95 a total basal area of 1,962.086 m’ or
20 5,898 185.292 3,295 103.510 6,798 213568 900 4.2562 m’ per acre or 45.813 sq. ﬁ‘
30 4,175 295114 2,187 | 154563 4,512 318902 337 per acre. The distribution of the trees
40 2,865 360027 1451 182357 2,994 376248 129 by di /
50 1,666 327.119 963 189.095 1,987 390152 321 y diameter ciasses were not
60 784 221671 639 180710 1319 372851 535 satisfactory, the number of trees in the
70 431 165.869 424 163.236 875 336,797 444 smallest class ber’ng too low. So, an
221 111.087 281 141.494 581 291939 360 : .
exponential function was fitted to the
90 121 76.977 187 118.846 385 245.208 264 1 .
100 69 54.193 124 97.373 256 200905 187 original data. The function was y =
110 89 84.580 82 78192 170 161330 81 7480.9 e*™* which was assumed to
Total 27,111 1,962 21,213 1,453 43,768 2,998.000 16,657 be rhe desirabl{e Srand Sf?"lf(,'flfre ro
Per 58,81 42562 460158 31519 949423 6503 36 me= e
s sustain yield. The fitted stand had
Average basal area, sq. 458125 33.9270 70.000 E z
ft fac 33.927 sq.ft. per acre. This growing

stock was very low, since some studies
had shown that Myanmar natural teak bearing forests have the capacity to bear more than 100 sq. ft.
per acre of trees above 2’ gbh (approx. 20 cm d). See figure 1. The target growing stock in this study
has been set at 70 sq.ft. per acre of all trees above ‘0’ cm dbh. Hence, the fitted stand is raised by
2.063254 to get this target growing stock. This stand is named as target stand represented by the
function:

y = 15435 041
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where 'y’ is number of trees and ‘x’is diameter in cm.

Fig. 1: Basal areas of natural forests in
sq.ft. per acre of trees above 2' gbh
(approx. 20 cm dbh)

137,230

Square feet/acre

o 8 B
g 8 8

Figure 1: Various researchers had studied the
growing stocks (in terms of basal area) of natural
teak bearing forests in Myanmar. Because
enumerations of trees usually started from 2’ gbh,
the basal areas shown in the figure were most
probably of all trees above two feet girth except
for Kyaukmasin which included all tree species
above “0” c¢m dbh. Pauk Khaung and
Kyauktada data were derived from the
permanent sample plots laid out and measured
during 1981-86 National Forest Inventory
conducted in the Bago Region. Basal area for N.
Zamayi was quoted in the “Working Plan for
North Zamayi reserve by A.H. Barrington
(1919). The simple average basal area was 67.22
sq. fi. per acre (approximately 15.431 m’/ha).

The fitted trends are illustrated in Figure 2 together with the original data.

Fig. 2: Original data, standfitted to original data and
14,000 target stand of forest, C20 Kyaukmasin RF
12,000 - # original stand, n0
y = 15435¢0.04x
10,000 - RE=1 M target stand, n1
w
Eg}mg y = 7480.9e00ux ———EXpon. (original
b R? = 0.7455 Sondl no)
66,000 == Expon. (target stand,
c ni1)
4,000
2,000
+
0 4 . ok , = E - . - - .
0 10 20 30 40 50 60 70 80 90 100 110
dbh, cm

Number

% of total _

| 16,211 59.79
! v 13 2,411 8.89

! n 7 407 1.50

i I 14 3,394 12.52
! [ 5 2,552 9.41

_ 0fteak) 1 213 738
~ Total 169 27,111 100.00

Table 2: Distribution of trees by Groups of Species.
While TEAK constituted about 8% by number of trees,
nearly 60% of the forest was occupied by species
belonging to Group V.

Regulating growing stock and stand
structure of forest

The complete enumeration had shown that the
C20had 27,111 trees of all species above zero
cm in diameter at breast height (dbh) in May
2015. Atotal of 169 species were recorded and
they fell into species groups as shown below-

The original and the target forest stands are
visible in Figure 3. The difference between the
two sets of data is presented in column 11 of
Table 1.
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> Fig. 3: Regulation of yield and stand structure of forest, C 20
110 | 170 Kyaukmasin RF The target stand represents the target
100 growing stock of the forest, i.e. 70 sq. ft.
90 per acre.
% Yield estimation
i s 11 - 70 The difference of the two sets of data (n, —n,)
= Vi w— 1 is the yield. Here, the target stand is much
30 oo — 10 higher than the existing stand. Hence, no yield
0 s is available, but the forest must be given rest
) and provided with appropriate silvicultural
20 treatments in order that it attains the target
10 growing stock and structure as quickly as
} i ——— possible.
4] 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000

Estimating the time needed to accomplish
target stock

The estimated growing stocks of the present forest and the target forest, in terms of volume, are presented in
the following table (Table 3).

dbh, cm v/tree, m’ original stand target stand difference
Ny Vo n Vi (ny-no) (V3-Vo)
3 0.001 644 0.331 13,649 7.015 13,005 6.684
10 0.067 10,148 676.872 10,243  683.237 95 6.366
20 0.159 5,898 936,013 6,798 | 1,078.852 900 142.840
30 0.411 4,175 1,714673 4,512 1,852,887 337 138.215
40 0.823 2,865 = 2,357.036 | 2,994 = 2,463.231 129 106.195
50 1395 1666  2,323.570 @ 1,987  2,771.301 321 447,731
60 2.127 784 1,667.333 | 1,319 2,804.454 535 1,137.121
70 3.019 431 1,301.060 875 2,641,809 444 1,340.749
80 4.071 221 899.625 581 | 2,364.230 360 1,464,605
90 5.283 121 639.207 385 2,036.179 264 1,396.972
100 6.655 69 459,174 256 | 1,702.267 187 1,243.093
110 8.187 89 728.616 170 1,389.784 81 661.168
Total 27,111 | 13,703.508 | 43,768 @ 21,795.246 | 16,657 A 8,091.738
“";" and Volume /ha, 145 73.452 235 116.825 89 43.372
::"ac and Volume /ac, 59 20.996 95 | 33393 36 12398
ton

Table 3 : The table shows number and volume of trees by diameter classes.

Tree volume was estimated using the volume function " v = 0.0008 d’ - 0.0148 d + 0.1347",
where v is tree volume over bark in m’ and d is dbh in cm. This generalized volume function has
been derived by the author based on the data from the National Forest Inventory conducted in
the Bago Region during 1981-1986. Because the data range did not cover the smallest class, the
volume per tree in this class was fixed arbitrarily, i.e. not by the function.

The table shows that the forest has to grow 12.398 tons/ac) to achieve the target growing stock. If the
forest as a whole could grow one cubic ton a year (assumption!), then it will take 12.398 years or
(say) 13 years to reach the target growing stock of 33 tons or a total basal area of 70 sq. ft.
The emerging stand structures of the forest at successive stages of development should be adjusted to
satisfy the desired stand structure and improve the value of the forest through appropriate silvicultural
treatments.
If the basal area increment of the forest is known, it can also be used to predict the time required to
achieve the desired growing stock.

to be continue
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The Efficiency on Traditional Biomass Energy with Improved Cockstoves and
Biomass Gasifirs.

U Sein Thet, Director (Red)
Vice-Chairman, FREDA.

From previous month
B e

Forest Department has been taking
measuring to meet bio-energy of country within its
capacity by establishing fuel-wood plantations and
community forests. On the other hand, the
Department has been encouraging the efficient use
of energy by distributing efficient stoves and use of
alternative energy sources such as agricultural
wastes and briquettes as fuel-wood substitutes.
There are some achievements of energy
developments in forestry sector of Myanmar. The
Forest Department has established a total of
967,477 ha of forest plantations until March 2012.
Of which, about 215,088 ha (22.23% of total
plantation area) are the village supply plantations
which aim to fulfill the needs of fuel-wood in rural
areas. The issuance of the “Community Forestry
Instructions (CFI)” in 1995 is a significant break-
through in the history of Myanmar forestry. The
Instructions stress the importance of local
community participation sharing their responsibility
in sustainable forest management, and address the
basic needs of the rural poor for firewood, small
timbers and non-wood forest products (NWFPs)
while paying equal attention to the environmental
issues. According to the CFI, local communities are
granted a 30-year land lease for the establishment
of community forestry. The total establishment of
community forests has reached about 44,283 ha at
the end of March 2012. It is estimated that
community forests would fulfill 25% of the fuel-
wood demand at the end of 2030-2031.
Community participation in forest conservation
activities plays a crucial role in achieving the
renewable energy targets of forestry sector set in
NFMP. Therefore, Department will promote
community- based forest management while
gradually reducing village firewood plantations

established by the department in order to provide
more room for the local communities in forest
management. Existing legal instruments will be
reviewed through stakeholder consultative meetings,
and revised accordingly. Moreover, extension and
strengthening capacity on community forestry will
be continued in cooperation with INGO, NGOs.

In Forestry sector of Myanmar, activities for
promotion of renewable energy are being
implemented in conjunction with climate change
mitigation activities. Ministry of Environmental
Conservation and Forestry welcome proposals for
CDM projects related to dissemination of fuel-
efficient stoves with a view to conserving renewable
bio-energy resources in sustainable manner while
providing incentives to rural communities using
revenue to be obtained from CDM. In addition,
Reducing Emissions from Deforestation and Forest
Degradation —plus (REDD+) readiness activities
are being initiated in forestry sector of Myanmar.
REDD-+ activities can achieve not only control of
the deforestation and forest degradation and carbon
enhancement of the forests but also improvement
of the livelihood of the local people by means of
carbon revenue and increased employment.

In the early seventies the Forest Department
(FD) could successfully convince the higher
authorities that “for every forty tons of timber
extracted from the forest, one acre (0.405) hectare
of plantation should be established so as to make
up for the exploitation of the past and build up a
wood capital for the future”. A wood capital of 40
tons per acre (140m*ha was calculated from the
merchantable volume of timber available at the
rotation age of the average quality (Site Quality I1I)
of teak plantation. That policy was applied in the
third, fourth and fifth 4-year plans starting with 4,050




/Qimé*ﬁonﬁ@zé\ 0980

- Y,

b’

== N T )

ha annually to reach a maximum annual target of
about 36,420 ha. In establishing these plantations,
FD categorized four types of forest plantations
namely commercial, watershed, industrial and fuel
wood plantations. The total areas of these
plantations established up to date (2011) amounted
10 967,477 ha. The constituents of forest plantations
according to different types are: commercial
plantations 56% watershed plantations 14%
industrial plantations 8% and fuel wood plantations
22% respectively. Wood species planted for
commercial plantations and industrial plantations are
teak, Pyinkado (Xylia dolarbriformis), Padauk
(Pterocarpus macrocarpus), etc. Pyinkado, Padauk
and some other species are planted for watershed
plantations. Common species planted for fuelwood
plantations are Eucalypt, Bawzagaing (leucaena
leucocephala) Mazali (Cassia siamea), Kakko
(Albizzia lebbak), Sit (Albizzia procera), Sha
(Acacia catchu), Aurisha (Acacia auriculiformis)
and Senegal-sha (Acacia senegal).

It is common cultural practice that
predominantly women and children are in charge

of preparing family meals; this makes them also
responsible for gathering or purchasing the fuel used.
Gathering firewood requires an average of4-6 hours
per day for households in remote locations, leaving
less time in the day to do other activities. For children
this means that school related activities are
decreased. Due to the close relationship energy
services have with other MDGs, it would be difficult
to achieve the MDGs without addressing the issue
of energy poverty. People who depend on biomass
are exposed to the possible danger of physical harm
(burns and fires) and health related issues as a result
of indoor air pollution. This has resulted in high
mortality, especially for women and children who
lack adequate access to health care (UNDP/WHO,
2009). Also, the inefficient technology used for
cooking means that more biomass is used than
required, depleting the wood resources. The
environmental and health consequences to
immediate communities and wider society of the
continued use of biomass indoors and in inefficient

arrangement are grave.

Agenda 21 stresses developing new and
renewable sources of energy and making energy
distribution and use cheaper, more efficient, and less
polluting, It also recognizes that energy distribution
should be equitable and provide enough energy to
meet people’s needs. According to Agenda 21,
governments should identify and develop clean,
commercially viable energy sources and
technologies; increase the supply of energy in order
to power sustainable development; develop an
appropriate framework for policy decisions about
energy, the environment, and the economy (a
framework that should include Environmental
Impact Assessments); research and develop more
energy-efficient technologies and renovate old
power systems to make them more efficient; and
improve energy efficiency through policies,
technology, and public education — which should
also promote new energy sources.

Modernizing biomass energy production
raises environmental concerns, including concerns
about intensive agricultural management practices that
energy plantations might require and concerns about
taking agricultural residues from the land. Chemical
contamination of groundwater, loss of soil quantity,
and loss of habitat diversity are the primary issues.
Such concerns must be effectively addressed if there
is to be widespread grassroots public support for
biomass modernization efforts, which will be required
for modernized biomass energy to play significant
roles in the world’s energy systems. There is no doubt
that biomass can be grown for energy in ways that
are environmentally destructive. However, it is also
possible to improve land relative to present use
through the production of biomass for energy.

Biomass, or more particularly wood, can be
converted to a high-energy combustible gas for use
in internal combustion engines for mechanical or
electrical applications. The process is generally
known as gasification and the technology has been
known for decades, but its application to power
generation is of recent origin. A biomass gasifier
consists of a reactor where, under controlled
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temperature and air supply, solid biomass is
combusted to obtain a combustible gas (consisting
of H,and CH,). This gas passes through a cooling
and cleaning system before it is fed into a
compression ignition engine to run in dual fuel mode
for generation of mechanical power or electricity
(by coupling to a generator). An assessment of'its
potential concluded that India presents a unique
opportunity for large-scale commercial exploitation
of biomass gasification technology to meet a variety
of energy needs, particularly in the agricultural and
rural sectors.

A biomass gasifier is the broad term for a
device that turns solid biomass into gas that can
subsequently be burnt in a controlled manner. Unlike
in the open fire, the gas-generation is controllably
separate in space and time from the gas-combustion,
like shown in the next figure. While open fires and
most conventional cook-stoves are regulated by the
fuel supply, most gasifiers are controlled by the air
supply. Gasifiers offer the potential to deliberately
optimize the frame-conditions of each conversion
step. By controlling the inputs heat and air, an
exceptionally clean combustion of biomass can be
achieved. The major challenge is to get the right
amounts of air to the right places. Biomass
gasification means incomplete combustion of
biomass resulting in production of combustible
gases consisting of Carbon monoxide (CO),
Hydrogen (H,) and traces of Methane (CH,). This
mixture is called producer gas. Producer gas can
be used to run internal combustion engines (both
compression and spark ignition), can be used as a
substitute for furnace oil in direct heat applications
and can be used to produce, in an economically
viable way, methanol — an extremely attractive
chemical which is useful both as fuel for heat engines
as well as chemical feedstock for industries. Since
any biomass material can undergo gasification, this
process is much more attractive than ethanol
production or biogas where only selected biomass
materials can produce the fuel. Consequently, more
advanced technology in biomass and bio energy
utilization is important to maximize their utilizations

benefiting in not only energy stability but also
environmental conservation as well as arise in life
quality particularly rural areas.

Ministry of Natural Resources and
Environmental Conservation has formulated the
long-term National Forestry Master Plan (2001-
02 to 2030-2031) and it includes bio-energy
chapter as an important sector. According to the
plan, although population increases, the decreased
demand for fuel-wood is expected at the end of
planned period due to an increase in the use of fuel-
wood substitutes, energy efficient stoves and
alternative energy. It was targeted in the plan that
the percent of fuel-wood and charcoal users would
decline 0f 76.61% in 2000, 69.40% in 2010, 58%
in 2020 and 46% in 2030 respectively. In Myanmar,
the main sources of fuel-wood productions, non-
forest land, community forests, and natural forests.
The Forest Department (FD) in its National Forestry
Master Plan (NFMP) has estimated that the
consumption of fuel-wood in 1999-2000 was
approximately 33.08 million m?, which comprised
25.63 million m’ from the natural forests, constituting
77% of the total consumption. The Government is
aware that sustainability of the community-based
renewable energy sources projects is primarily
linked to the capacity built up within the communities
themselves. Key factors which would be addressed
during program design include the effective
implementation of the community mobilization
process, and the provision of technical and capacity
building support to the communities to ensure the
effective operation and maintenance of the system.
The focus would be to

¢ Development self-reliant and self-managed

organizations in the target communities;

Promote information dissemination,

awareness building, and knowledge sharing

with other remote community areas; and

+ Build strategic partnerships with the private
sector and civil society.

*
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Big cats: predators under threat
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