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C:e3q0 (Pangolin)

Order (S Pholidota

] % (Ge2) _ . cwatols Hid:mepd
Family (peé:) Manidae :
= ; ‘ egpediticongticlqpemitcon
Genus (o) Manis

Black-bellied Pangolin Giant Ground Pangolin Temminck's Ground Pangolin
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- Chinese Pangolin.  Manis pentadactyla

- Sunda Pangolin Manis javanica
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Indian Pangolin Manis crassicandata
Philippine Pangolin Manis eulionensis
White-bellied Pangolin Manis tricuspis
Black-bellied Pangolin Manis tetradactyla
White-bellied Pangolin Manis tricuspis

Temminck’s Ground Pangolin - Manis temminckii

Giant Ground Pangolin Manis gigantea Sgdoloogdi
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REDD-Plus Information — 24 —
Measurement, Reporting and Verification (MRV) for REDD+
By
U Sein Thet, Project Coordinator, ITTO-REDD+ Project.

The reducing emissions from deforestation and forest degradation and carbon stock enhancement (REDD+)
is now recognizing as a critical component of national and international strategies for mitigating global climate
change. That is of central importance in efforts to combat climate change especially in developing countries.
All developing countries that are participating in the REDD+ will have to establish a national forest monitoring
system (NFMS) in order to asses forestry related greenhouse gas emissions. The system should support the
Measurement, Reporting and Verification (MRV) requirement according to the United Nations Framework
Convention on Climate Change (UNFCCC). Anational forest inventory (NFI) is one potential key component
of suchan MRV system. National-level forest biomass estimation is necessary and it might be an important
attribute. Regarding to this point, an example of above ground biomass estimation over a large area using
forest inventory data and satellite imagery is also expressed as basic information of biomass/ carbon for
MRV system. According to the referred materials and documents, REDDH encourages developing countries
to contribute to climate-change mitigation in the forestry sector through five activities: reducing emissions
from deforestation and forest degradation, conservation of forest carbon stocks; sustainable management of
forests; and the enhancement of forest carbon stocks. At first, the role of forests in climate change mitigation
has long been the subject of discussion and negotiation at the global level and REDD+ was officially introduced
into the UNFCCC agenda at the end of 2005. The most relevant REDD+ milestones especially related with
MRV are as follows:

- 13" conference of the parties (COP 13-Bali 2007) adopted the Bali Action Plain within which REDD+
was recognized as a potential element of an expected new agreement.

- COP 15 (Copenhagen, 2009) adopted decision on methodological guidance for the implementation
of REDD+, with particular reference to monitoring and reporting.

- COP 16(Cancun, 2010) adopted a decision that defined REDD+ and agreed on a phased approach
toit. Developed countries were urged to provide financial and technical support to assist developing
countries to engage key stakeholders (including communities and indigenous peoples) to prepare
national strategies, polices and measures to implement R EDD+Hand to develop national forest reference
emission levels, national forest monitoring systems and a system for providing information on how
REDD+ social and environmental safeguards are being addressed and respected.

- COP 17 (Durban, 2011) discussed technical methodologies and modalities for REDD+ related to
forest reference emission levels, forest reference levels and monitoring, reporting and verification
(MRYV). Italso continued the development of guidance on social and environmental safeguards. A
decision was also adopted on financing for the full implementation of results-based REDDH actions.
COP 15 (2009 Copenhagen) adopted decision on methodological guidance for the implementation
of REDD+and, monitoring systems that;

(i) Use a combination of remote sensing and ground-based forest carbon inventory approaches for
estimating forest-related greenhouse gas emissions, forest carbon stocks and forest area changes,
(ii) Provide estimates that are transparent, consistent, and accurate, and
(iif) Are transparent and their results are available and suitable for review as agreed by the COP.
The two functions under National forest monitoring systems are a monitoring function and MRV function.
Monitoring Function is to monitor progress of REDD+ activities and MRV function is to contribute to the
measuring & reporting on REDD+ mitigation performance (emissions & removals in CO -equivalents) to the
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UNFCCC:; which then undergoes verification. The three phased implementation of National Forest Monitoring
Systems are preparation, demonstration and national implementation. The purpose of MRV for REDD+
are:

¢ To assess anthropogenic greenhouse gas emissions by sources and removals by sinks related to
forest land

¢ Toenable measurement of the carbon stock change outcomes of REDD+ activities, following the
mostrecent methodological guidance of the Intergovernmental Panel on Climate Change (IPCC) for
developing countries

* Toenable the reporting of GHG mitigation performance (in CO,-equivalents) of REDD+ activities to
the UNFCCC. Itonly has to be fully operational in Phase 3 of REDD+.

Decision 4/CP. |5 establishes the REDD+ MRV requirement by requesting Parties (paragraph 1(d)to:

“...establish, according to national circumstances and capabilities, robust and transparent national
Jorest monitoring systems and, if appropriate, sub-national systems as part of national monitoring
systems that:

1) Use a combination of remote sensing and ground-based forest carbon inventory approaches
for estimating ... anthropogenic forest-related greenhouse gas emissions by sources and removals
by sinks, forest carbon stocks and forest area changes;

2) Provide estimates that are transparent, consistent, as far as possible accnrate, and that reduce

uncertainties, laking into account national capabilities and capacities;
3) Are wransparent and their resulis arve available and suitable for review as agreed by the

Conference of the Parties'.
Decision 4/CP.15 also specifies that countries must follow the most recent methodological recommendations
issued by the IPCC, serving as a basis for estimating the sources of anthropogenic GHG emissions, and their
removal by sinks, and for measuring carbon stocks and changes in forest area. In this way, emissions
estimates will be based on common (IPCC) methodological approaches. This methodological guidance
indicates that national forest monitoring systems should be used to : 1) estimate emissions and removals from
the forest sector (measurement); 2) report this mitigation performance of REDD+ activities to the UNFCCC
(reporting); and 3 ) allow verification of the results by the UNFCCC Secretariat (verification) (subject to
further guidance from the COP)—1.e. to fulfill the MRV function for REDD+ activities.
UNFCCC guidance on the technical element for REDD+ is built upon in Decision 1/CP.16, where developing
countries aiming to participate in REDD+ are requested to develop (paragraph 71(c):

 *“Arobustand transparent national forest monitoring system for the monitoring and reporting of the

[REDD+] activities . .., with. ifappropriate, subnational monitoring and reporting as an interim measure,

in accordance with national circumstances, and with the provisions contained in decision 4/CP.15”.
Decisions 4/CP.15 and 1/CP.16 together establish that countries should develop a national forest monitoring
system to serve the dual functions of monitoring and MRV,
Simular clarity has also been brought in MRV making it mandatory that the MRV of forest related emissions
and removals, forest carbon stocks and forest area changes, should be consistent with methodological guidance
issued in COP 15, Countries are encouraged to improve the data and methodologies over time while
maintaining consistency with the established FREL/FRL. This would enable adoption of new technologies
for MRV as they develop and come within reach while ensuring comparability with the earlier measurements.
Submission of Biennial Update Report (BUR) is now mandatory as also the International Consultation and
Analysis (ICA) of BUR for increasing transparency of mitigation action. The process would be facilitative,
non-punitive, respectful of national sovereignty, and not impose excessive financial costs. The implementation
of the technical components of the national forest monitoring system will be implemented through the three-
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phased approach. This allows time to build the necessary capacity, learning lessons and improving the
systems, as necessary:

e Phase I: Capacity building on, and design of, technical elements (e.g. Satellite Land Monitoring
System, remote sensing, forest inventory); establishment of institutional arrangements; activity planning;
design of demonstration (pilot) activities.

e [hase 2: Implementation and monitoring of (and leaming from) demonstration activities, and further
capacity building on technical elements.

e  [Phase 3: Satellite Land Monitoring System is upgraded to monitor national performance of REDD+
policies and measures; full MRV in place for assessing GHG emissions and removals in the forestry
sector and to report mitigation performance to the UNFCCC Secretariat.

Two types of data: spatial data and non-spatial data ( Tables of Data) are developed by forest inventory and
remote sensing and GIS application in forestry sector of Myanmar. Such the data are critical to support
information for sustainable forest management. Around 1985, Myanmar set up national forest survey and
inventory by three main phases; the production of forest cover and land use maps of the whole country using
satellite imageries, the production of detailed forest type and land use maps of the project area using aerial
photography and the ground survey in the forests of the project area. The main objectives of ground survey
are to establish permanent sample plots to monitor the condition of the forest and its growth by successive
measurements, to determine the amount, location and quality of timber at pre-investment level, to assess the
silvicultural condition of the forest, especially its regenerationand to classify the forest terrain according to its
operability. The design, supervision and computation of the inventory was done under the support of UNDP/
FAO National Forest Survey and Inventory Project BUR/79/011 at Forest Department, Myanmar.
Unfortunately, NF1 could not be finished for the whole country and the works were stopped after finishing
this project around 1993, Currently, district level forest inventory (one shot inventory) is conducting by
Forest Department with the objectives: to develop stand and stock table based on the inventory data, to
calculate annual allowable cut and to know the changes of land use and forest status. Forest Department is
one of the foremost organizations in using RS & GIS section. Planning and Statistics Division was started
since 1980 and Satellite Remote Sensing was introduced by FAO/UNEP Project. PC based Arc/Into GIS
was established 1993 by National Forest Management and Inventory Project (MYA/85/003), The major
activities of RS and GIS section are forest cover assessment by various scales and various satellite imageries,
preparation of GIS database, preparation of various maps for management, biomass assessment, forest Fire
assessment. There are also intemational cooperation for technical and training programme with international
organizations, including JICA, FAQ, ITTO, International Center for Integrated Mountain Development
(ICIMOD), Korea Forest Services and Asia Air Survey Japan.

To support the methodology development for MRV, above ground biomass (AGB) of the two reserved
forests (10,268 ha) namely, Lone Yan and Sabyin Reserved Forests in Yedashe Township was estimated
using Landsat image acquired in February 2009 Normalized different vegetation index (NDVI) was applied
to obtain the sample plots representing the different biomass condition. Based on the NDVI, the area is
categorized into five areas different vegetation density, Using ArcGIS, sample plots representing different
vegetation density were extracted for ground trusting. A total of 220 nested sample plots for trees ” 10cm
DBH (40m x 40m for trees with DBH " 20cm and 20m x 20m for trees with DBH between 10cm and
19cm) were selected, and field measurement was conducted in 2012 April, DBH were measured as the
parameter for calculating AGB of sample plot. AGB of each sample plot was estimated from DBH using the
Brown'’s equation ( 1987) for ropical forests. The AGB sample plots were divided m to training and validation
data, for estimation and validation processes, respectively. Multiple linear regression was applied in ArcGIS
to estimate the above ground biomass through the relationship between spectral reflectance of pixel (30 m x
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30 m) of image and measured AGB of sample plot (40 m x 40 m). The results revealed that mean AGB of
the two reserved forests was 140.89 tons'ha. The AGB of the two reserved forests is well within the range
of AGB for tropical forests (34-500 tons/ha), but much lower than the average AGB of'tropical forests (250
tons/ ha). The main reason of the low AGB in the study site might be correlated with the low tree density and
size of the study area; 111 stems/ha and basal area is 12.9 m2/ ha for trees with DBHe"” 10cm, whereas the
tree density recorded in tropical forests is 245-859 stems/ha for trees with ” 10cm DBH.

Myanmar is one of the forest rich countries in the tropical region. |ts forest has contributed to the provision
of abundant and indirect benefit to local, regional and global commumities especially in reducing Green House
Gas (GHG) emissions and enhancing forest carbon stocks and environmental services. In Myanmar, the
emissions to be accounted for REDD mechanism would probably come from both deforestation and
degradation due to various causes. As concept and methodologies of REDD-plus are new to Myanmar,
capacity building and awareness raising for all level of stakeholders are currently important and urgently
needed. It has been almost two decades of cooperation between Myanmar and ITTO since Myanmar and
ITTO since Myanmar became I'TTO member country in 1993, Myanmar became a partner country of UN-
REDD Programme in November 2011 which reflects Myanmar’s initiatives and efforts for REDD+ readiness
activities. The project “Capacity building for developing REDD+ Activities in the context of Sustainable
Forest Management” RED-PD 038/11 Rev.3 (F) is based on national priority and recommendations identified
by the international organization such as ITTO and UN - REDD Programme that capacity building is needed
atall level in order to fully implement REDD-Plus. The Government of the Republic of Union of Myanmar,
Cabinet approved the project with the meeting 38/2012 on 25-10-2012 and was signed by Executive
Agency (FD)and ITTO on 8-11-2012. A crucial aim of the project is to build capacity among stakeholders
and communities on the important of SFM and climate change mitigation. This could be implemented through
awareness programmes such as organizing workshops and meetings for policy makers, forest officers, field
staff, local communities and relevant stakeholders. Information on the project’s finding could be disseminated
as well for better understanding of deforestation and forest degradation in the country through outreach
activities (i.e. —publications, seminars, workshops). The Forest Department of Ministry of Environmental
Conservation and Forestry has formed a REDD+ Core Unit in the Ministry, having the task of coordinating
and guiding REDD-plus related actions and collaborating national and mternational agencies. This Core Unit
will assist the Ministry of Enviornmental Conservation and Forestry and into appropriate agencies in developing
and implementing appropriate policies measures and action plans relating to REDD+ implementation in the
country.

Planning and Statistics Division of the Forest Department will be the responsible for the overall administration
while the role of Forest Research Institute is to strengthen the technical aspects of the project. Regarding
capacity building aspect, Training and Research Development Division of the Forest Department will be
responsible to implement the proposed activities. Extension Division of the Forest Department will be
responsible for REDD+ and other related activities, GIS and RS section of the Planning Division of the
Forest Department will be responsible to conduct MRV. REDD-plus core unit will be responsible for
implementing the project activities under the supervision of Planning and Statistics Division of the Forest
Department to fulfill the set objectives. Asan implementation of ITTO funded project, forest inventory was
conducted in March 2013 in 19 reserved forests of Taungoo District. Main objective is to obtain field data
for estimating above ground biomass using satellite imageries. Toanalyze vegetative characteristics, Important
Value Index (TVI) was calculated. 1VIallows estimation of importance for a particular species, not based
solely upon density. Species with the highest V1 was considered as the dominant of the community. Tree
species richness is relatively high m Yoma PPF (102 spp.) and West Swa RF (110 spp.), comparable to
richness of rainforest, Basal area(1.05 to 62 m*/ha; mean is 10,94 m‘/ha) and density (27-286 stems/ha;
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mean is 165 stems/ha) for trees with DBH threshold, @ 10cm are relatively lower than other records for
tropical forests using same DBH threshold: Some reserves showed typical reversed *1" shape curves, indicating
growing and healthy population structures. Lack of small and large trees of some reserves can be ascribed
to higher stress on small trees and also removal of regenerating individuals before they achieve tree status.
Lower small tree density and higher number of large diameter trees in some reserves, and like to be faced
with forest succession, and further investigation on dominating species and long- term monitoring are required.
The study found that reserved forests in Taungoo District are highly degraded. Protection and silvicultural
treatments are required. On the other hand, such degraded conditions offer great opportunity for REDD+
program,

REDD-plus is a major opportunity for tropical forest conservation. Myanmar has recognized that REDD-
plus is an innovative concept that can complement ongoing forest policies. Myanmar is also aware of REDD-
plus as a mechanism to create an incentive for developing countries to protect, better manage and wisely use
their forest resources, contributing to the global fight against climate change. REDD-plus strategies aim to
make forests more valuable standing than they would be cut down, by creating a financial value for the
carbon stored in trees. Once this carbon is assessed and quantified, the final phase of REDD involves
developed countries paying developing countries carbon offsets for their standing forests. REDD-plusisa
cutting-edge forestry initiative that aims at tipping the economic balance in favour of sustainable management
of forests so that their formidable economic, environmental and social goods and services benefit countries,
communities, biodiversity and forest users while also contributing to important reductions in greenhouse gas
emissions. Implementation of REDD-Plus requires high level precision and accuracy on measurement of
carbon stock. In addition, there must be reliable Monitoring, Reporting and Verification system for carbon
stock. Thus it is necessary to prepare the standard operational guidelines for MRV and baseline data of
carbon stock especially in line with IPCC Guidelines. Demonstration plot for REDD-plus has o be established
to practice the activities for readiness of REDD-plus full project implementation. Software and hardware
necessary for RS/GIS will be installed for MRV for the proper combination of ground data to have realistic
figure of carbon stock as well as to monitor forest cover changes. Then, reference scenano will be set based

on forest cover changes.
References ;- * Proceeding of the Initial National Workshop. ITTO-REDD+ Project, January
2013.
* REDD+ in Myanmar, by U Sein Thet, Working Paper of ITTO-REDD+
Project.
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