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TABLE 7. Top ten countries for average annual net loss of forest area, 2010-2020

Ranking  Country Annual net change
1000 hafyr %
1 Brazil -1496 -0.30
2 Democratic Republic of the Congo -1101 -0.83
3 Indonesia -753 -0.78
4 Angola -555 -0.80
5 United Republic of Tanzania 421 -0.88
6 Paraguay =347 -1.93
7 Myanmar -290 -0.96
8 Cambodia -252 -2.68
-] Bolivia {Plurinational State of) -225 -0.43
10 Mozambique -223 -0.59

Note: The rate of change (%) is calculated as the compound annual change rate,

Forest Resource Assessment-FRA2020 Country Report 3l $6s20305008c0m@:06:9

FRA categories | _ _ ~ Area (1000 ha) . _ .
Year | 1990 | 2000 2010 2015 2016 2017 2018 2019 2020
Forest (a) _ _3_%?_1_5_‘_! 34,868 31,441 29,992 29,703 29,413 29,123 28,834 28,544
Other wooded land (a) 15,0811£ 15,080 15,080 18,756 18,756 18,756 18,756 18,756 18,756
Other land (c-a-b) | igof_gagow_&@;' 16,560 16,849 17,139 17,429 17,718 18,008&
Total land area (c) | 65308 65308 65308 65308 65308 65308 65308 65308 65308

% Based on Country land ‘

area 50.055[ 5339 4814 4592 4548 4504 4459 44.15 4371
dicd e BES LB b B e n B e B DA B i Sl B LY
% Based on Total Country ‘ | i 1 | . : .
area | 5797 5154 4647 4433 4390 4347 4304 4262 4219

https://doi.org/10.4060/ca9825en
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Scientists measure Amazon drought and deforestation feedback loop: Study
f¥ino=0

S Mambury 1 by 008

o Researchers have wamed about the Amazon rainforest-fo-<avanna tipping point for years,
but & cledrer picture of how this may happen is emerging with new reseanh

o A recent study covering the vesrs 2003-2014 in the Amazon basin found that the
deforestation-drought Feedback loop accounts for 4% of the region’s drought, and 0.135% of
deforestation per millimetér of rainfall lost (for example, & rainfall decredse of 200
millimeters would then trigger an additional 20% increase in deforestation)

Experts not connected with the sfudy say that the acfual percentages could be higher,
because Brazilian politics have shifted since 2003-14, leading to major deforestation, while
wimate change impacts have intensified. The authors agree their results may be
underestimated, but sav the figures are useful in setting a baseline for Llimate models

« Deforestation and drving in the Amazon could cause the rainforest (o spiral into becoming
& degraded. dry savanna if nothing /s done to deactivate the feedback foop. However, it Is
difficuft to sav how soon that tipping point will be reached

The studv concluded that deforestation causes 4% of drought. while drought accounts
for 0.13% of deforestation per millimeter of rain in the Amazon biome. This means that
if rainfall in the region decreases by 200 millimeters (7.9 inches), it would then trigger
an additional 26% increase in deforestation, according to the findings.

https://news.mongabay.com/2020/07/scientists-measure-
amazon-drought-and-deforestation-feedback-loop-study/

Detvers: COy. temparatus. VPO

FOREST ECOLOGY
Pervasive shifts in forest dynamics

in a changing world

Forest dynamics arise from the interplay of environmental drivers and disturbances with the demographic
processes of recruitment, growth, and mortality, subsequently driving biomass and species composition.
However, forest disturbances and subsequent recovery are shifting with global changes in climate and land
use, altering these dynamics. Changes in environmental drivers, land use, and disturbance regimes are
forcing forests toward younger,shorter stands. Rising carban dioxide, acclimation, adaptation, and migration
can influence these impacts. Recent developments in Earth system models support increasingly realistic
simulations of vegetation dynamics. In parallel, emerging remote sensing datasets promise qualtatively new
and more abundant data on the underlying processes and consequences for vegetation structure. When
combined, these advances hold promise for improving the scientific understanding of changes in vegetation
demographics and disturbances.

OUTLOOK: Pervasive shifts in forest vegetation
dynamics are already occurring and are likely
to accelerate under future global changes,
with consequences for biodiversity and cli-
mate forcing. This conclusion is robust with
respect to the abundant literature evidence and

owur global assessment of historical demographic
changes, but it also forms the basis for hypothe-

' H
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Climate Change and Water Resources Management in Myanmar

U Sein Thet, Director (Rtd), FD

Myanmar shares a land boundary of 5,585
km with five neighbours; Bangladesh and India in
the northwest, the People’s Republic of China in the
northeast, and Lao People’s Democratic Republic
and Thailand in the southeast. It has a total area of
676,577 km? and a coastline of 2,276 km. The
coastal regions, on the other hand, get as much as
5,000mm of precipitation during the monsoon
season. In the far north, there are snow-capped
mountains. Although Myanmar has not encountered
serious environmental problems, the consequences
of climate change have become noticeable recently.
Myanmar is situated under the high potential hazard
levels. Cyclone and strong winds, flood and storm
surge, intense rain, extreme day temperature,
drought, and sea level rise are the six natural hazards
identified in Myanmar. Agriculture, public health,
water resources, forestry, biodiversity and coastal
zone sectors are the most vulnerable areas to climate
change in Myanmar.

At present, Myanmar can be identified as a
low-stress country concerning with water use, and
it is one of the rich-water-resources countries among
the ASEAN countries. According to the present
situation of water utilization, Myanmar can share its
water resources on annual basis for selling power
and distribution of drinking water if there is a
consensus for Global Water Partnership or regional
partnership. According to Vulnerability and
Adaptation (V&A) working group of Myanmar’s
Initial National Communication (INC), in the
vulnerability assessment, six potential climate change
impacts are selected such as tropical storm/strong
wind, flood/storm surge, intense rain, extreme day
temperature, drought and sea level rise. In water
resource sector, maximum score is (4.5) in
Manadalay and Bago Region followed by
Ayeyawady Region and Kayah State. It is minimum
(0.7) in Taninthayi Region.

Observed warming over several decades
has been linked to changes in the large-scale
hydrological cycle, such as

Increased atmospheric water
content,

Altered precipitation patterns
(amount and intensity),

Reduced snow cover and increased
melting of ice and

Changes in volume and timing of
runoff.

Water basin characteristics in Myanmar are
quite variable due to the differences in physiographic
features. The three major drainage systems based
onrivers Ayeyarwedy, Chindwin and Thanlwin flow
through the length of the country with Sittaung in
between Ayeyarwady and Thanlwin. Most of the
rivers run from north to south. Most rivers begin in
forested mountainous watershed, follow course
through the towns and villages and empty into the
seas. Small rivers and streams that feed them flow
from the East and West with different drainage
patterns. Several departments and divisions under
different ministries are involved in water management.
Coordination and collaboration among them would
be essential for national policy making and improved
implementation. There is a need to establish a national
coordinating agency for overseeing policy making,
planning, implementation, assessmentand monitoring
in an integrated manner.

As in other countries, Myanmar is also
affected by the change of abnormal weather
conditions such as climate change. It is clear that, as
a consequence of global warming by greenhouse
effect, extension of desertification, degradation of
forest cover area, frequent occurrence of extreme
events such as floods and droughts in unusual regions
and rising of seawater levels, are giving warning
signals and alerting us to take necessary precautions
to reduce those impacts in time. Since developing
countries such as Myanmar generally lack or have
insufficient financial, technical and technological
resources for mitigation and adaptation projects,
programmes and research activities, the developed
country Parties and other developed Parities included
in Annex I shall also assist the developing country
Parties that are particularly vulnerable to the adverse
effects of climate change in meeting costs of mitigation
and adaptation on projects, programmes and
research to those adverse effects, including water

resources management. % : :
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(( Experience on the Crab Island

Win Maung, Aung Aung Myint and Kyaw Htun (WIF)

1. Project Background

Korea Impact Carbon Corporation Project
1 Phase was successfully implemented on the Crab
Island in Thaton Township, Mon State, Myanmar.
The operations of 1% Phase were started in January
2020 and were finished in June 2020. The project
1* Phase was implemented under the Emissions
Reduction Development Funding Agreement which
was signed on the 13" January 2020 between the
Worldview International Foundation (WIF),
ECOEYE Co., Ltd. and KOREA IMPACT
CARBON CORPORATION (KICC). The overall
objective was to enhance Myanmar’s resilience to
the disaster due to climate change and reduce global
greenhouse gas emission.

2. Historical Context

The Crab island emerged around 2013. The
Gulf of Martaban (also known as the Gulf of
Mottama) project was introduced in 2015. In 2017,
a community organization of the Aung Kan Thar
village proposed to the Mon State Government for
the establishment of'a Crab Conservation Zone of
500 hectares on the island. In 2017, the village
planted about 60,000 seedlings of Thame
(Avicennia officinalis) and Byu-kyettet or Byu-
shwewa (Bruguiera sexangular). In 2018, the Mon
State Government granted permission to the
establishment of the Crab Conservation Zone. In
2018, a mangrove expert team from the WIF of
Myanmar visited the Crab Island at the invitation of
International Union for Conservation of Nature
(IUCN). The expert team provided suggestions on
feasible species that can be planted on the Crab Island
and discussed with respect to methods of planting
and seeds. Madama-myaw (Ceriops tagal) and
Byu-shwewa (Bruguiera sexangular) were
successfully planted by means of direct seed sowing
with the assistance of the WIF. In 2019, the Mon
State Government granted permission to the WIF
to establish a mangrove plantation of 2,600 hectares
on the Crab Island. In 2018, the Forest Department
of Mon State submitted its intention to designate the

D

Crab Island as a Protected Public Forest (PPF) to
respective authorities to formalize the island under
the Permanent Forest Estate (PFE).

3. Resource mobilization

Labor and seed are the two key factors
among others that determine the success of a
plantation. To this end, required laborers were
mobilized from nearby four villages, namely Aung
Kan Thar, Htain Pin, Thone Eain Su, and Zike
Kaye to carry out project activities. Required
laborers were secured thanks to dynamic cooperation
of respective village leaders. Seeds were collected
from available and different sources. Seeds were
collected mainly from three main sources, namely
Pyapon township, Pyapon District, Ayeyarwady
Region; Thaton township, Thaton District, Mon
State and Kyaukpyu township, Kyaukpyu District,
Rakhine State. Seeds of Byu-shwewa (Bruguiera
sexangula) and Thame (Avicennia officinalis) were
collected from Ayeyarwady Region and Mon State
respectively while seeds of both Byu-chidauk apo
(Rhizophora apiculata) and Byu-u-saung
(Bruguiera gymnorhiza) were collected from one
source, namely Rakhine State. Collection of
propagules of Bruguiera and Rhizophora spp.
generally starts from February and finishes at the end
of May while seeds of Avicennia spp. can normally
be collected from the end of July up to the end of
September annually. Propagule seeds are fully ripe
in March. Seedlings of Avicennia officinalis were
raised in nursery in advance and then transplanted.

The Project Implementation Committee was
established within the WIF with its senior staff at the
very initial stage of the project implementation to
ensure the successful implementation of the project
through providing necessary suggestions and overall
guidance.

4. Location — Where did we plant?

The following location map presents a
planting site of 500 hectares on the Crab Island,
Thaton Township, Mon State in Myanmar.




Figure 1. Map showing location of 500-ha mangrove
plantation on Crab Island

5. Hectarage and no. of trees planted

A total of 500 hectares was successfully
planted with 1,500,000 mangrove trees. Planting
was done at a spacing of 1.8 m x 1.8 m. A total of
three thousand (3,000) mangrove trees were planted
on an extent of 1 ha. Currently, four main mangrove
species, namely Bruguiera sexangula, Bruguiera
gymnorrhiza, Rhizophora apiculata and
Avicennia officinalis are planted. These species are
well adapted to environmental as well as edaphic
settings of the Crab Island. Due to the local conditions
and professional planting, the trees are fast growing
in good health. In addition, the tree species are also
found growing on the island naturally. Seedings of
Kambala (Sonneratia apetala) amounting to
200,000 were raised in the nursery to be used in
patching. Hnan phyu (Bruguiera cylindrica) was
planted for the purpose of testing and evaluating their
adaptability and growth pattern. Weeding and
patching activities have been continued as follow-up
activities. As of 30 June 2020, 15% of weeding and
30% of patching have been carried out. A total of
54 permanent sample plots were laid out for survival
counting and monitoring. Out of 54 plots, 50 sample
plots will finally be selected after rejecting the sample
plots which lie in accessible areas.

Planting activities were intensified both in
May and June with adequate planting materials and
full labor force under favorable climatic situations and
full supports from Yangon office. The ground was
thoroughly wet in May and in June thanks to the onset
of the southwest monsoon (seasonal wind) in
Myanmar which was essentially a prerequisite for
planting trees. With the strenuous efforts that the
project staff have made, the targeted 500 hectares
was finally accomplished on 16 June 2020.

6. Initiatives on the Crab Island

Regular supply of drinking water and water
for domestic use is very challenging on the Crab
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Island. To address this issue, required water is carried
and provided from a nearby village on a daily basis.
Plans are under way to dig an artesian well on the
island and a drinking-water pond near the irrigation
water sluice gate near the “Aung Kan Thar” village.
Five water storage tanks were constructed to harvest
rain water during the monsoon season.

Two laborer camps, kitchen, and toilets for
laborers were constructed under the project. As a
result, planting operations were effectively and
efficiently done in addition to saving the time spent
for commuting.

An additional challenge is transportation of
laborers who have difficulties to stay on the island
for personal reasons. Due to natural phenomenon
of'tide, it is impossible for them to come to and go
from the island at any time. To address this issue,
transportation was provided for them to be able to
come and work on the island using a big hired
powered schooner and two WIF-owned water-
crafts. For safety purpose, life jackets were provided
for each and every laborer.

Energy saving stoves for cooking were
provided to laborers who stay on the island.
Electricity was supplied using a generator two times
aday: in the morning from 4:00 am to 6:00 am and
in the evening from 6:00 pm to 10:00 pm.

A total of 14 laborers (villagers) were
appointed on a monthly basis for different
requirements during the project period. They function
as security guards for project staff and laborers in
addition to their main tasks on the island. The project
provided the required operational tools and
equipment to ensure success of the project’s planting
operations.

T Livelihood Development Activities

According to our baseline report on socio-
economic conditions of the local population, 62%
are living below the poverty line. It is, therefore,
paramount for the project to improve the living
standard as part of the restoration process, with the
aim of supporting livelihood activities for 100%
increase in family income within the next five years.
This is an integral part of the operation in support of
United Nations (UN) Sustainable Development
Goals, as well as support to the UN Paris climate
agreement.

The following Livelihood Development
Activities are included in the process of
implementation in Aung Kan Thar Village where a
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total of 217 households are residing. Agriculture and
fishery are the major livelihoods in the village. The
first priority is to distribute solar lamps to all school-
going children, providing them with light for home
lessons and other family members to overcome
darkness at home after sunset. The project also
initiated solar panels on roofs of school buildings and
introduction of computer lab and training for the
students. Other initiatives are in progress:

1. Provision of teaching aids including benches
and chairs, computers, copiers and printers,
solar lamps, solar panel, batteries, new class
rooms, assembly rooms, staffhouses, fencing
of schools and other necessary accessories;

2. Establishment of an Ice Plant for local
fishermen;

3 Expanding an existing pond (5 acres =2.02
hectares) as a source of fresh water to satisfy
the need for clean drinking water and water
for the proposed ice plant.

4. Establishment of an Integrated Fish Farming;

Introduction of an Improved Solar Drying

System for fishery products; and

6. Provision of fishing gears including fishing
nets for workers to earn surplus money for
a living especially when they are out of work.

3

As a health precaution, laser thermometer
for daily test of people coming for work was
introduced, including introduction of face masks in
maintaining high health standard. The Aung Kan Thar
village is a model project which can be replicated
for all participating communities. The village has a
very committed leadership and respond very well to
the support we can contribute for the wellbeing of
its inhabitants.

8. Planned Mitigation Actions

The following are the planned mitigation
actions within the framework of the project:

1. Provision of efficient stoves for free to the villages
and relevant trainings on stoves;

2. Provision of solar dryers to substitute firewood
for the process of fish drying; and

3. Provision of Thinbaw-ngusat (Gliricidia
sepium) seedlings to the villagers to fence their
homes for fodder and firewood.

Fuelwood is the scarcest resource in the
project area due to the lack of forest resource in its
vicinity. Fuelwood has to be bought from a nearby
township. The mangrove plantations established by
WIF today may be affected or damaged in the future

D
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by increased demand of fuelwood. Fuelwood
consumption can be significantly reduced by the use
of efficient stoves which will be distributed for free.
The villages get dry fuelwood floating in the sea. They
will also obtain fuelwood from the fences of their
homes in the future.

Fishery constitutes about 80% of the
livelihoods of the villagers. They depend on fuelwood
to dry fish especially in the monsoon season. Solar
dryers can have three obvious advantages over
fuelwood as follows:

L. Better quality dry fish;

2. Additional income due to better quality dry
fish; and

3 Relatively time-saving to dry Fish.
Conclusion

The Crab island is biologically diverse. In
fact, a total of 15 true mangrove species and 16
associate mangrove species are observed on the
island according to the updated information. Lists of
true mangrove and associate mangrove species are
attached as appendices. (See appendices 1 and 2)
Tidal condition is another critical factor on the Crab
island. Basically, two different types are observed
on the island, namely the neap and high tides. Planting
is still possible in the neap tide which is a tide just
after the first or third quarter of the moon when there
is least difference between high and low water. Even
during the neap tide, planting can be done only on
flat lands (plains) where the tide reaches. Neap tide
generally takes place from 5 to 12 of every month in
Myanmar Calendar. Planting can be done almost
everywhere on the island during the high tide (the
highest level of tide) since the tidal water reaches
everywhere on the island which creates favorable
conditions for tree planting. High tide commonly
occurs from 13 through 15 to 4 every month in
Myanmar Calendar. According to experience, the
best planting time would be from the last week of
May onwards. Full staking is recommended,
specifically in direct seed sowing. Otherwise, spot
to plant or to find planted trees would be rather
difficult in subsequent operations such as patching
and weeding. Species that are naturally found on
the land should be prioritized to plant on the island.
Research activities can be carried out on permanent
sample plots. Ecological as well as biological
research works which may be potentially leading to
Doctoral and Master’s degrees could be carried out
studying plant succession and biology of mangroves.
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Among mangrove species tested on the Crab Island, Bruguiera sexangula, Bruguiera gymnorrhiza,
and Avicennia officinalis were found to be the best in terms of survival and growth rates.

As all the challenges encountered on the Crab Island were successfully addressed, invaluable
experiences, knowledge and lessons were learned. The experiences obtained and lessons learned from the
Crab Island are priceless and will be applied in subsequent planting activities on the island and elsewhere in

the future.

Images of the Crab Island

1.

'Mangrove trees flbuh'lng
on Crab Island

1.
12,
13,

14.

Photo shows Avicennia officinalis
flourishing on Crab Island

| 16.

Photo taken on 26 May znz shows

Appendix 1

True Mangrove species growing
on Crab Island

Sr. No. Species

Cerbera odollam
Clerodendrum inerme
Crinum asiaticurn
Derris trifoliata
Finlaysonia maritima
Hibiscus tiliaceus
Hygrophila phiomoides
Ipomoea pes-caprae
Pongarmia pinnata
Sé.rmhbmsgubm
Suaeda maritima
Terminalia catappa
Thespesia popuinea

Appendix 2

Associate mangrove species
growing on Crab Island

Brugulera gymnorhiza Sr. No. Species
SPUTINNIIED. Craly Julnnd Camping site on Crab Island comprising oﬂ'leaa, 1. Acanthus ilicifolius
%% barracks, water storage tanks,etc
2, Aegiceras corniculatum
3. Avecennia officinalis
4. Brugtiiera cylindrica
5. Bruguiera gymnorhiza
6. Bruguiera sexangula
Photo shows mﬂmm 7. Gerbopseetanios
with M!mphm mucmmh P Rxeonavi agalcy
o 9. Kandelia cande/
10. Nypa frutican
11. Rhizophora apiculata
12, Rhizophora mucronata
13. Sonneratia apetela
14. Sonneratia caseolaris
Photo taken on 26 May 2020 shows Bruguiera “Avicennia officinalis with aerial roots = Ao gratin

start protruding

sexangula flourishing on Crab Island
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