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REGULATING YIELDS OF NATURAL TEAK FOREST IN FS I AND II OF THE
PRODUCTION WORKING CIRCLE IN THARYARWADY FOREST DISTRICT

Dr. Kyaw Tint

1. STRUCTURE OF THE WORKING CIRCLE
Tharyarwady Forest District comprises the following Working Circles (WCs):
1. Prodution WC
2. Plantations WC
3. Local Supply/Community Forest WC
4. Watershed WC, and

5. Bamboo Special WC
The structure of the Production Working Circle (PWC) where commercial extraction of trees will be carried
out is shown in the following figure.

Tharyarwady Forest District
|
| I | | |
EXTRACTION WORKING PLANTATION WORKING
(157,117 acres)
|
I ! |
FELLING SERIES FELLING SERIES FELLING SERIES
I o m
(19,179 acres) (30,865 acres) (11,077 ucres)
(582,529 trees; 659574 (797,946 troes; 912,343 (Rest recommended)
1. Thorze RF J 1. Taungrye RE J z‘_‘m‘““' '; J
2. Kadinbilin RF 2. Bawbin RF 16 "

PWC consists of three Felling Series (FS). One-short inventory done in 2015 has provided the stand and
stock estimates as follows-

FS Area(ac.) Growing stock
Number of trees 2’+ gbh Volume, cubic ton (hoppus)

Bl 19179 582,529 659,574
Nl 30,865 797,946 912,343
Il 11,077 Inventory not conducted

2.METHOD OF YIELD REGULATION

The method for regulating stand and yield of a natural teak bearing forest involves the following steps:
1. Conduct pre-harvest inventory and record individual tree speciese” 2" gbh.

2. Regulate yields (or harvest levels) by species groups.
3. Divide tree species into species Groups (GR) as adopted by the FD: GR 0 to GR V. GR 0 is teak.
4. Construct stand table that presents total number of trees 2'+ gbh by groups.

5. Define desired (or normal or desirable) residual number of trees for each group in terms of
composition percentages. In the present case, i.e. for EWC in Tharyarwady Forest District, the
desired composition percents are- TEAK 15%, GR118%, GR 11 16%, GRIII 14%, GRIV 12%
and GR V 25%. The composition percentages are arbitrarily defined based on the existing data. The
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above percentages may be recommended for other areas also to be consistent for all natural teak
bearing forests in the country.

6. Using these composition percentages, construct normal residual stand (desired stand).

7. Compare the normal residual stand with the existing stand. If there is an excess (+) the stand needs
improvement and so no harvest. If there is a deficit (-), this is the surplus growing stock to be
harvested, i.e. yield.

2.1 Regulating yield for FSIof PWC

Columns 1 to 3 in Table 1 below have summarized the data provided by the one-short inventory
conducted in the FS in 2015.
Table 1: Tharyarwady Forest District: Extraction WC, FS | (Area= 19179 acres)

. Existing . Normal | Add(+); e
if;‘::: stand | Existing% Des;;red residual | deduct(- E::j::g Ns;r:cal
2'+gbh stand )

(1) (2) (3) (4) (5) (6) (7) (8)
TEAK | 41,570 | 7.2% 15% | 86,749 | 45,179 | 2.2 4.5
GR1 | 71,475 | 124% | 18% |104,099| 32,624 | 3.7 5.4
GR2 | 50,674 | 8.8% 16% | 92,532 | 41,858 | 26 4.8
GR3 | 64,157 | 11.1% | 14% | 80,966 | 16,809 | 3.3 4.2

GR4 | 68,946 11.9% 12% 69,399 453 3.6 3.6
GR5 |281,506 | 48.7% 25% | 144,582 136,024 14.7 5
Total | 578,328 3 1 578,328 0 30.2 30.2

As seen in the table the forest was very sparse with only just over 30 trees of all tree species on an acre of
which teak constituted 7.2% (or 2.2 trees/ac), while half of the forest was occupied by GR V species.
Having set the teak target as 15% of the whole forest, compositions of other Groups were adjusted with a
view to increasing the value of the forest by reducing the occurrence of the less valuable species. They are
shown in column 4 of Table 1. The use of these compositions resulted in the normal residual stand as presented
in column 5.

From the comparison of the existing and the normal residual stands the surplus stock was noted only in GR
V with 136,924 trees 2’ + gbh (col. 6). See also figures 1 and 2 below.

Fig. 1: Production WC, FS I: Fig 2: Production WC, FS [: Yield
Composition of species groups by regulation

tree number
350,000

30%
25%
20%
15%
10%

5%

0%

200,000

25%

250,000

150,000
150,000

100,000 .
o | I

number of trees

50,000
-50,000

TEAK GR1 GR2 GR3 GR4 GRS 150000 ' eax  GR1 | GR2 | GR3  GR4 GRS

B Add{+]; deduct(:) 45,179 32,624 41,858 16,809 453 136,92
e Desired % = Desired stand

® Existing stand 2'+ 41,570 71,475 50,674 64,157 68,946 281506

Since the existing forest had 281,506 trees in GR V and the total number of stems to be harvested was
136,924, on average this might mean to remove one out of every two trees of and above 2’ gbh in the Group.
The criteria of removal of trees as harvest would include mature, marketable, dead and dying.

Other Groups having stocks less than normal should be rested and given appropriate treatments to achieve
normality as quickly as possible.
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2.2 Regulating yield for FS II of PWC

Columns 1 to 3 in Table 2 below have summarized the data provided by the one-short inventory conducted

inthe FSin 2015. Table 2: Tharyarwady Forest District: Extraction WC, FS Il (Area = 30,865 acres)
Species Existing — Desired No.rmal Al Existing | Normal
st stand | Existing% % residual | deduct(- fdc /st
2'+gbh stand )

(1) (2) (3) (4) (5) (6) (7) (8)
TEAK 55,245 10.2% 15% 80,956 25,711 1.8 2.6
GR1 71,219 13.2% 18% 97,147 25,928 2.3 31
GR2 88,689 16.4% 16% 86,353 -2,336 2.9 2.8
GR3 77,408 14.3% 14% 75,559 -1,849 2.5 2.4
GR 4 85,613 15.9% 12% 64,765 | -20,848 2.8 2.1
GR5 161,534 | 25.9% 25% 134,927 | -26,607 5.2 4.4
Total | 539,708 1 1 539,708 0 17.5 17.5

As seen in the table (Table 2) the stand density was extremely low with only about 18 trees of all tree species
on an acre of which teak constituted 10.2% (or 1.8 trees/ac), while nearly one third of the forest was
occupied by GR V species.

The desired composition percentages used were the same as those in FS I. The resulting normal residual
stand is shown in column 5.

From the comparison of the existing and the normal residual stands the surplus stocks were noted in GRs II
to V (see col. 6). See also figures 3 and 4 below-

Fig. 3: Production WC, FS Ii:C ition Fig. 4: Production WC: FS I, yield
of species groups by tree number iniiond regulation
30% 150,000
150,
25% bon
g
20% 100,000 S 100,000
]
15% 5
3
10% 50,000 2
5% 0 PE—
e o “50,000
TEAK GR1 GRZ GR3 GR4 GRS ’ TEAK  GR1  GR2  GR3 GR4 GRS
®Add(+); deductl:) 25711 25928 -2,336 -1,849 -20,848 -26,607
s desired % =——desired stand ®Existingstand 2's 55,245 71,219 88,689 77,408 85,613 161534

Thus, the harvest from FS II could include-

From GRII 2,336 trees (to harvest about 1 out of every 4 existing trees)

From GR III 1,849 trees (to harvest about 1 out of every 4 existing trees)

From GR IV 20,848 trees (to harvest about 1 out of every 4 existing trees)

From GR V 26,607 trees (to harvest about 1 out of every 6 existing trees)

Total yield from FS II could reach around 51,640 trees (GRII-V).

The criteria of removal of trees as harvest would include mature, marketable, dead and dying.

Other Groups having stocks less than normal should be rested and given appropriate treatments to achieve
normality as quickly as possible.

REMARKS: We can increase the lower limits of the Species GROUPs so that all the trees harvested are
marketable, e.g. up to 3’ or 4’ girth.

As a matter of fact, because the overall growing stock is too low (30 trees per acre in FS I and 17 trees per
acre in FSII), both forests should be given rest and treated well until desired growing stocks are achieved.
REFERENCES

1. Forest Management Plan for Tharyarwady Forest District (2016-2017 to 2025-2026) by U Kyaw Sann Win, 2015.

2. Forest management (1992) by Klaus von Gadow and Brian Bredenkamp.
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OBSERVED CLIMATE CHANGES AND THEIR CAUSES

U Sein Thet, Director (Rtd)

Observed Changes and their Causes

Human influence on the climate system is
clear, and recent anthropogenic emissions
of green-house gases are the highest in
history. Recent climate changes have had
widespread impascts on human and natural
systems.
Observed Changes in the climate system
Warming of the climate system is
unequivocal, and since the 1950s, many of
the observed changes are unprecedented
over decades to millennia. The atmosphere
and ocean have warmed, the amounts of
snow and ice have diminished, and sea level
has risen. Each of the last three decades has
been successively warmer at the Earth’s
surface than any preceding decade since
1850. The period from 1983 to 2012 war
likely the warmest h-year period of the last
1400 years in the Northern Hemisphere,
where such assessment is possible medium
confidence. The globally averaged combined
land and ocean surface temperature data as
calculated by a linear trend show a warming
of 0.85 (0.65 to 1.06)UC? over the period
1880 to 2012, when multiple independently
produced datasets exist in addition to robust
multi-decadal warming the globally averaged
surface temperature exhibits substantial
decadal and interannual variability.
Causes of climate change
Anthropogenic greenhouse gas
emissions have increased since the pre-
industrial era, driven largely by economic
and population growth, and are now higher
than ever. This has led to atmospheric
concentrations of carbon dioxide, methane
and nitrous oxide that are unprecedented in
at least the last 800,000 years. Their effects,

together with those of other anthropogenic
drivers, have been detected throughout the
climate system and are extremely likely to
have been the dominant cause of the
observed warming since the mid-20™
century. Anthropogenic greenhouse gas
(GHG) emissions since the pre-industrial era
have driven large increases in the
atmospheric concentrations of carbon
dioxide (CO2), methane (CH4) and nitrous
oxide (N20) Between 1750 and 2011,
cumulative anthropogenic COZ emissions to
the atmosphere were 2040 + 310 GtCO2
About 40% of these emissions have
remained in the atmosphere (880 o 35
GtCO2); the rest was removed from the
atmosphere and store on land (In plants and
soils) and in the ocean. The ocean has
absorbed about 30% of the emitted
anthropogenic COZ2 causing ocean
acidification. About half of the anthropogenic
CO2 emissions between 1750 and 2011
have occurred in the last 40 years. Total
anthropogenic GHG emission have
continued to increase over 1970 to 2010
with larger absolute increases between 2000
and 2010 despite a growing number of
climate change mitigation polices.
Anthropogenic GHG emissions in 2010
have reached 49+4.5 GtCO,-eq/yr’.
Emissions of CO, from fossil fuel
combustion and industrial processes
contributed about 78% of the total GHG
emissions increase from 1970 to 2010, with
a similar percentage contribution for the
increase during the period 2000 and 2010
Globally, economic and population growth
continued to be the most important drivers
of increases in CO, emission from fossil fuel
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combustion. The contribution of population
growth between 2000 and 2010 remained
roughly identical to the previous three
decades, while the contribution of economic
growth has risen sharply. Increased use of
coal has reversed the long-standing trend
of gradual decarburization (i.e, reducing the
carbon intensity of energy) of the world’s
energy supply.
Impacts of climate change

In recent decades, changes in
climate have caused impacts on natural and
human systems on all continents and across
the oceans. Impacts are due to observed
climate change, irrespective of its cause,
indicating the sensitivity of natural and
systems to changing climate. Evidence of
observed climate change impacts is strongest
and most comprehensive for natural systems,
In many regions changing or precipitation
melting snow and ice are altering
hydrological systems, affecting water
resources in terms of quantity and quality.
Many terrestrial, freshwater and marine
species have shifted their geographic ranges,
seasonal activities, migration pattems,
abundances and species interactions in
response to ongoing climate change. Some
impacts on human systems have also been
attributed to climate change, with a major
or minor contribution of climate change
distinguishable from other influences.
Assessment of many studies covering a wide
range of regions and crops shows that
negative impacts of climate change on crop
yields have been more common than positive
impacts. Some impacts of ocean acidification
on marine organisms have been attributed
to human influence.
Extreme events

Changes in many extreme weather
and climate events have been observed since
about 1950.Some of these changes have

_ .

been linked to human influences, including
adecrease in cold temperature extremes,
an increase in warm temperature extremes,
an increase in extreme high sea levels and
an increase in the number of heavy
precipitation events in a number of regions.
Itis very /ikelythat the number of cold days
and nights has decreased and the number
of warm days and nights has increased on
the global scale it is /ikely that the frequency
of heat waves has increased in large parts
of Europe. Asia and Australia. It is very
likelythat human influence has contributed
to the observed global scale changes in the
frequency and intensity of daily temperature
extremes since the mid-20"™ century. It is
likely that human influence has more than
doubled the probability of occurrence of
heat waves in some locations. There is that
the observed warming has increased heat-
related human mortality and decreased
cold-related human mortality in some region.
There are /ikely more land regions where
the number of heavy precipitation events has
increased than where it has decreased.
Recent detection of increasing trends in
extreme precipitation and discharge in some
catchments implies greater risks of flooding
at regional scale. It is /ikely that extreme
sea levels (for example, as experienced in
storm surges ) have increased since 1970,
being mainly a rising mean sea level. Impacts
from recent climate-related extremes, such
as heat waves, droughts, floods, cyclones
and wildfires, reveal significant vulnerability
and exposure of some ecosystems and many
human systems to current climate variability.
Climate Change Scenarios for
Myanmar

Thematic Working Group on
Vulnerability Assessment and Adaptation of
Initial National Communication of Myanmar
used Model for the Assessment of Green
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House Gas Induced Climate/ Change
SCENario Generator (MAGICC/
SCENGEN) Version 5.3, to construct
Climate scenarios for Myanmar to complete
the Vulnerability and adaptation study. The
model results of seasonal changes in
temperature and precipitation plausible for
Myanmar Climate Scenarios for (2001-
2020), (2021-2050) and (2051-2100) are
discussed as follow:-
Climate Scenarios for 2001-2020

The temperature scenario of 2001-
2010 shows 0.5-0.7UC increase during the
whole year in lower Myanmar areas and for
the remaining area, 0.6UC in the other
months. In the precipitation scenario, there
is an increase of about 4% during March-
November in the whole country. Record high
maximum temperature may be expected. In
the cool season of December-February,
there is 30-40% rainfall deficit in the north,
west, central and eastern regions and it is
less than 12% in the remaining areas.
Climate Scenarios for 2021-2050

The temperature scenario shows 1.4
- 1.7UC increase in the months June-
November in the whole country. The north,
west, central and eastern parts of the regions
are 2.3-3.8UC warmer during December-
May. In the case of precipitation, 45 to 80%
below normal conditions are projected
during the cool season from December to
February in the whole country except the
lower Myanmar regions and the southern
part. In the remaining months there is an
indication of about 10% increase of
precipitation in the whole country. [t means
that Myanmar is going to be warmer with
increase rain than 2001-2020.
Climate Scenarios for 2050-2100

Temperature scenario shows 1.25-
1.6UC warming in June to November,
increases to about 2.0UC in March to May

and 2.5UC increases during December to
February. It generally shows warmer in cool
season in the country. The range of warming
is about the same as 2021-2050. As for
the precipitation, the whole country will
generally receive about 10% increase during
March to November and deficient rain of
up to 80% is likely during the cool months
from December to February. The range of
change of precipitation is practically the
same as 2021-2050

According to the numerical model
MAGICC/SENGEN, at the end of the year
2100, Myanmar will be warmer 1.25-
1.600C during June-November, 2.00C
during March-May and 2.5UC during
December - February. As for the
precipitation, the whole country will
generally 10% including rainy season at the
end of the year 2100. PRECIS model shows
an increase of temperature 2-3UC with
standard deviation of about 0.9UC in the
whole country. Regarding the rainfall, there
is an increase of 1582mm at Sittwe, about
600mm at Myitkyina, Pathein and Dawei
region and about 300mm elsewhere at the
end of the year 2100. Scenario’s
temperature and precipitation are within the
reasonable range in the Southeast Asia
region.

Reference: ~ Climate Change 2014 Synthesis

Report. IPCC 2014.
Climate Change in Myanmar, U
Sein Thet 2014.
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