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Climate Change, DRR and Resilience-related global 
policy processes

DRR and resilience governance 
is about strengthening and 
supporting institutional 
frameworks and capacities of 
countries and stakeholders for 
improved risk reduction and 
management of threats and 
crises that affect agriculture, 
food and nutrition.

Guiding international agendas 
include the 2030 SDGs, Sendai 
Framework (SFDRR), COP21 
Climate Agreement, CFS-FFA, 
One Health.



Election Manifesto, National 
League for Democracy, 2015

Framework for Economic 
and Social Reforms, 2013

National Disaster 
Management Law, 2013

Environmental 
Conservation Law, 2012

Rural Development 
Strategic Framework, 2014

National Social Protection 
Strategic Plan, 2014

Myanmar Financial 
Inclusion Roadmap, 2015

National Strategic Plan for 
the Advancement of 
Women, 2013-2022

Myanmar Action Plan on 
Disaster Risk Reduction 
(MAPDRR), 2017

Myanmar National 
Framework for 
Community
Disaster Resilience (2017)

Agriculture Development 
Strategy

Myanmar Climate Change 
Strategy and Action Plan 
2016-2030

Related National Development Strategies,
National Legislations and Policy FrameworksMYANMAR

Climate Smart Agriculture 
Strategy

Soon: Agriculture Action 
Plan for DRR



In every region in Myanmar, 
temperatures are expected to increase 
by the middle of the century. 

Temperatures are projected to rise by 
1.3°C to 2.7°C above historical levels

The Eastern and Northern Hilly 
Regions are likely to see the most 
dramatic warming rising by up to 3°C.

Precipitation gains are most likely to 
occur during the monsoon season. 

Vulnerability Context of Myanmar:  Slow-onset Climate Change Impacts

32 Assessing Climate Risk in Myanmar Precipitation Projections 33

Precipitation patterns across Myanmar are projected to change over the coming 

century (Figure 4.1). However, because precipitation processes are more complex and 

less well- understood than those governing mean temperatures, spatial and seasonal 

patterns in precipitation projections are often less clear than those for temperature.”

The IPCC Fifth Assessment Report emphasises the high uncertainty and spatial 

variation in projected precipitation shifts under climate change compared to 

temperature projections, which are generally more spatially uniform and less 

uncertain. As a result, the uncertainty ranges presented for precipitation change are 

higher than for temperature and this should be accounted for in planning.

Although the uncertainty range is relatively large, overall the current wet season 

months (June to October) are projected to see more rainfall. Wet season total 

precipitation is projected to increase in both the near and long term relative to the 

1980-2005 baseline. These changes are expected to raise the national average wet 

season total precipitation after 2040, and could exacerbate wet season flooding in 
some regions (Table 4.1). (See Appendix B for methods and Appendix D for detailed 

projections for regions and seasons).

Table 4.1. Projections for mean annual and seasonal precipitation change from the 
baseline across Myanmar. 
Source data: NASA NEX GDDP, 2015 

Model baseline* 
(1980 to 2006) 

Precipitation range 
2011-2040

Precipitation range 
2041-2070

Annual 2000 mm +1% to +11% +6% to +23%

Hot Season 300 mm -11% to +12% -7% to +19%

Wet Season 1700 mm +2% to +12% +6% to +27%

Cool Season 100 mm -23% to +11% -12% to +11%

*  The NASA NEX baseline data reflects model values averaged over a .25 degree (25km). For this 
and other reasons, the actual observed station temperatures may differ from the model baseline 

shown here.

In contrast, it is uncertain whether cool (November-February) and hot season (March-

May) precipitation will increase or decrease. By 2041-2070, precipitation projections 

during the hot season are more likely to increase than decrease, and the cold season 

is equally likely to decrease or increase (Table 4.1). The percentage changes presented 

offer one way of considering shifts in seasonal precipitation. However, a large percent 

change in a dry region can result in a smaller absolute change in a wet region. Precipitation change (%)

Low estimate mid-century High estimate mid-century

-10 0 10 20 30 40 -10 0 10 20 30 40

Figure 4.1. Average annual rainfall percentage change in the mid-century relative to the 
1980-2005 base period under low emissions (left) and high emissions (right) scenarios.  
Note: Data source for precipitation projections is NASA Earth Exchange Global Daily Downscaled 

Projections (NASA NEX GDDP).

NEX-GDDP downscaled projections from 
21 GCMs distributed under CMIP5. How about the agriculture sector?



Share of disaster impact absorbed by 
agriculture in developing countries, 
2006–2016   
(based on 74 PDNAs in 53 developing countries)

21

Where does  
agriculture stand? 

In order to compare impacts of 

disasters across sectors FAO has 

reviewed 74 Post-Disaster Needs 

Assessments (PDNAs)6 conducted 

in 53 developing countries between 

2006 and 2016. PDNAs distinguish 

damage – the total or partial 

destruction of physical assets – 

from losses, which are changes in 

economic flows.

The comparative analyses indicate 

that crops, livestock, fisheries, 

aquaculture and forestry activities 

absorbed 23 percent of all damage 

and losses caused by medium- and 

large-scale disasters between 2006 

and 2016. This figure is consistent 

with the one calculated for the 

period of 2003–2013, when the 

sector absorbed 22 percent of total 

damage and losses (FAO, 2015). 

The percentage increases to 

26 percent for climate-related 

disasters – floods, drought and 

tropical storms – which highlights 

the vulnerability of smallholder 

farmers to hazardous events. 

6 PDNAs are government-led exercises conducted after major disasters to define post-disaster recovery and reconstruction strategies.  
Most PDNAs are supported by the United Nations, the European Commission, the World Bank and other international and national actors.
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Figure 11. Share of disaster impact 
absorbed by agriculture in developing 
countries, 2006–2016
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Source: FAO, based on data from PDNAs 

DAMAGE

LOSSES

DAMAGE
AND LOSSES

The impact of disasters on agriculture 

PDNAs distinguish damage – the total or partial destruction 
of physical assets – from losses, which are changes in 
economic flows. 

2 PDNAs from Myanmar

Cyclone Nargis (2008) where agriculture damage and 
losses as % of total: 17%

Floods and landslides (2015) where agriculture damage 
and losses as % of total: 37%

Includes assets and infrastructure

An FAO study in 2017 found that the agriculture 
sector absorbed 23% of all Damage and Losses 
caused by natural hazards
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GOVERN RISKS AND CRISES: 
Institutional strengthening and risk and 

crisis management governance for 
agriculture, food and nutrition 

WATCH TO SAFEGUARD:
Information and early warning systems 
for agriculture, food and nutrition and 

transboundary threats

PREPARE AND RESPOND 
TO CRISES:

Preparedness and response to crisis 
affecting agriculture (including livestock, 

fisheries, aquaculture and forestry), 
food and nutrition

7 Core Functions: Standards, Information management, Policy dialogue, Capacity development, 
Knowledge management, Strategic partnerships, Communication
Cross-cutting themes: Governance, Gender, Statistics, Climate Change

Increase 
resilience of 
livelihoods 
to shocks

APPLY RISK AND 
VULNERABILITY REDUCTION 

MEASURES:
Protection, prevention, mitigation and 
building livelihoods with technologies, 

approaches and good practices for 
agriculture, food and nutrition

FAO’S RESILIENCE AND DRR APPROACH



TOWARDS A NEW WAY OF WORKING
§ The Sendai Framework for Disaster Risk Reduction - recognized the need to 

increase the utilization of modern geospatial technologies

§ The World Humanitarian Summit - underscored the need to shift from 
reactively managing crises to proactively reducing risks; decision-making 
should be based on data and common risk analysis.

§ On September 2016 and following an official request from the Ministry of 
Agriculture, Livestock and Irrigation (MOALI), FAO formally collaborated with 
the Ministry of Education through its Myanmar Aerospace Engineering 
University (MAEU)

§ Preliminary mapping approaches and 
methodologies inspired from pioneering 
work of FAO and the Department of 
Agriculture in the Philippines in 2015



EXPLORING THE APPLICATION OF DRONE MAPPING TECHNOLOGY IN
MYANMAR – THE 2016 MYANMAR FLOODS

Rapid mapping missions were carried out to inform 
village assessments and profiling, as well as beneficiary 
identification (3,600 hectares with a ground resolution 
of up to 5 cm)

Mapping Sites were identified based on: 

1. Standing Crop and Damage Reports from Department 
of Agriculture 
2. Consultation with MOALI officials
3. Consultation with township and village officials
4. Safety/Logistics/Ease of Access

Find suitable entry points



EXPLORING THE APPLICATION OF DRONE MAPPING TECHNOLOGY IN
MYANMAR – THE 2016 MYANMAR FLOODS





FROM LOWLAND TO UPLANDS: DRONE MAPPING TECHNOLOGY IN HIGHLY
REMOTE UPLAND AGRICULTURAL COMMUNITIES

Drone Mapping technology revolutionizes Community-based risk 
assessments and planning

The maps allow 
community officials to 
examine aerial images 
with very high detail.

Enables increased 
appreciation of agriculture 
and environmental 
features, and better 
understanding of hazards 
and risks.

Hakha, Chin State

Build a case





Or

Next generation Community 
Hazard Map:

Ortho-photomosaic 
at 8 centimeter resolution

at 1,400 to 1,800 meters above sea level
Hakha, Chin State

Conventional 
Community 
Hazard Map:

Paper and crayons



Hakha, Chin State

Provides more accurate data to government experts and scientists 
– results in better decisions and interventions

Data can help improve the planning/ design of 
Sloping Agriculture Land Technologies (SALT), 
landslide and erosion control structures, and 
other risk-reducing 
technologies

Digital Surface Model,
8 cm, with 5 meter 
contours



INSTITUTIONALIZING DRONE MAPPING TECHNOLOGY AND CAPACITIES FOR
AGRICULTURE

Establishment of the MOALI DRR Task Force and Drone Mapping Team on 29 March 2017.

The drone mapping consists of 30 inter-disciplinary experts from the different Departments 
and universities across MoALI (Agriculture, Livestock, Extension, Research, Irrigation, Land 
Statistics, YAU, UVS, Mechanization, Cooperatives, Planning and others).

Formal launch of the MOALI Drone Mapping Team on August 2017



Training Design/Topics

1. Design and Control Systems of Unmanned Aerial Vehicles
2. Basic Theory of Aerodynamics 
3. Piloting drones based on international aviation standards, including safe and lawful use
4. Survey applications of photogrammetry 
5. Navigation Systems 
6. Flight planning
6. Ground Control Stations of Drone systems
7. Drone set-up/assembly and disassembly 
8. RS/GIS Technologies for Agriculture Applications 
9. Data Processing and applied map production 
10. Mission and sector-specific flight planning and analysis (including site selection, 
sample area design, scientific standards, aerial sampling patterns/methods, etc.)
11. UAV operations (the whole package)
12. UAV retrieval, on-site repair, contingency plans, and others.

Flight Simulation Training
Ground School/Practical flight





BEYOND AGRICULTURE: UTILIZING DRONE MAPPING TECHNOLOGY ACROSS SECTORS

THE 2017 MONSOON/CYCLONE SEASON

MOALI, MAEU and FAO carried out 
a collaborative mapping activity 
with the Relief and Resettlement 
Department (RRD), Ministry of 
Social Welfare, Relief and 
Resettlement in July 2017

Produced aerial maps and 
conducted Real time Video 
Monitoring for Emergency 
Response and Resettlement in 
flooded areas in Pakuoku and 
Myintbu townships in Magway 
Region Inter-agency Drone Mission Planning Workshop

(MSWRR, MOALI, MAEU,  Meteorology and 
Hydrology, FAO) at the National Emergency 
Operations Center



BEYOND AGRICULTURE: UTILIZING DRONE MAPPING TECHNOLOGY ACROSS SECTORS

THE 2017 MONSOON/CYCLONE SEASON

Remember: It is not all about drones!
Other types of data matter also: satellite (photographs, radar), atmospheric weather pseudo 
observations, ground/station-level weather data, field reports, community-based information



BEYOND AGRICULTURE: UTILIZING DRONE MAPPING TECHNOLOGY ACROSS SECTORS

THE 2017 MONSOON/CYCLONE SEASON



BEYOND AGRICULTURE: UTILIZING DRONE MAPPING TECHNOLOGY ACROSS SECTORS

THE 2017 MONSOON/CYCLONE SEASON

Data Collection and Information Analysis
Min Ywar Village, Minbu/Saku Township

DDM-MSWRR. 
2017. 
Thiri Maung, 
Min Soe Han.



CONSIDERATIONS FOR INSTITUTIONALIZING DRONE APPLICATIONS FOR DRR IN AGRICULTURE

Keep it practical. Always have contingencies—things will not be perfect



CONSIDERATIONS FOR INSTITUTIONALIZING DRONE APPLICATIONS FOR DRR IN AGRICULTURE

There will always be challenges:

Getting government support or approval 

Gaining internal support 

Mobilizing resources and justifying the costs (hardware, software, field 
operations)

‘being operational in the field’ – logistics, access to field support information, 
getting local government and other ministerial access clearances, getting drone 
team members released for field missions (in most cases, they are not full time)



CONSIDERATIONS FOR INSTITUTIONALIZING DRONE APPLICATIONS FOR DRR IN AGRICULTURE

1. Technology (type, access, cost, acceptability, maintenance)

Purpose; how accurate/precise do you want to be? ; coverage

2. Regulatory and policy environment 
consider all aspects - policies/laws, institutional, technological (anti-
drone systems) 

3. Safe and lawful use

4. Institutional setup

5. Operations, including mission preparation, implementation and data 
analysis/dissemination 

having your own protocols/systems is important



CONSIDERATIONS FOR INSTITUTIONALIZING DRONE APPLICATIONS FOR DRR IN AGRICULTURE

6. Local/Field level coordination and support

Do not forget to be community-centered

7. High level support/sensitization

8. Sustainability

consider policy, institutional, operational 
and technological perspectives
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Message from FAO Representative 
          FAO Myanmar Newsletter 

Formal Launching of the DRR Task      
Force and Drone Mapping Unit 

Issue 3 
September 2017 

Welcome to the third edition of the FAO 
Myanmar Newsletter that highlights the 
accomplishments of the months from July to 
September of the year. The Republic of the Union 
of Myanmar became a Member of the 
Organization in 1947. This partnership was 
strengthened with the establishment of the FAO 
Representation in Myanmar on 18th October 1977 
and the appointment of the first FAO 
Representative  that took place in the following 
year in 1978.  
Since the very beginning, FAO has been strongly 
committed to support the country in defeating 
hunger and achieving sustainable food and 
nutrition security in Myanmar. During the 40 year 
long journey we have implemented more than 250 
national, regional and global projects and 
programmes. Some of these activities included 
technical and financial support to the Government 
on policy and capacity development for improved 
interventions in the agriculture sector, while 
others directly implemented at the field level 
which provided immediate and long-term support 
for rural livelihoods across the country. The 
achievements and milestones reached over the last 

four decades would not be possible without a 
great support from our donors, development 
and humanitarian partners, international and 
national stakeholders, and most importantly 
without the Government and the people of 
Myanmar. Building on the success and 
experiences learned from the partnership over 
the past years, a new FAO Country 
Programming Framework for Myanmar for the 
years 2017-2022 is being developed to cover 
three priority areas of collaboration, with a 
strong focus on the Sustainable Development 
Goals (SDGs).  
I look forward to challenges ahead and I wish 
to ensure that FAO stands ready to continue 
our support to the country towards achieving 
food and nutrition security and sustainable 
development in Myanmar for the benefit of the 
country and its people. 
I hope you will enjoy reading this edition of 
the Newsletter!  

Xiaojie Fan 
FAO Representative in Myanmar 
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On 29th August 2017, FAO together with the Ministry of 
Agriculture, Livestock and Irrigation (MoALI) and the Ministry of 
Education (MoE) officially launched the Disaster Risk Reduction 
Task Force and Drone Mapping Team. The launching ceremony, 
held at the Department of Agricultural Research, MoALI was opened 
by H.E. Dr. Aung Thu, Union Minister, the Ministry of Agriculture, 
Livestock and Irrigation (MoALI) and H.E. U Ohn Win, Union 
Minister, Ministry of Natural Resources and Environmental 
Conservation (MoNREC). The establishment of the DRR Task Force 
and Drone Mapping Team is a result of joint collaboration between 
FAO with MoALI, and MoE, through the Myanmar Aerospace 
Engineering University (MAEU), and it is a significant step towards 
the implementation of the Myanmar Action Plan for Disaster Risk 
Reduction (MAPDRR). The Task Force will lead, with the technical 
assistance of FAO, the preparation of an Agriculture Sector Action 
Plan for DRR (ASAPDRR). It will not only strengthen national 
efforts to reduce vulnerabilities and foster more resilient  livelihoods, 
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H.E. Dr. Aung Thu, Union Minister, MoALI and H.E. U Ohn Win, Union 
Minister, MoNREC during drone mapping demonstration. 

FAO Priorities in 
Myanmar  

FAO’s future interventions under the 
Country Programming Framework for 
Myanmar (2017-2022) will focus on 
three priority areas that  include: 

i Enhancement of Food Security, 
Nutrition and Food Safety;  

i Strengthening governance and 
sustainable management of 
land, forests, water resources 
and ecosystems; 

i Enhancement of resilience of 
local communities and farming 
households to disasters, climate 
change and transboundary and 
emerging infectious disease 
risks.  

Xiaojie Fan, FAO Representative in Myanmar during official handover of 
the drone equipment to H.E. Dr. Aung Thu, Union Minister, the Ministry of 
Agriculture, Livestock and Irrigation (MoALI). 

farming systems and ecosystems particularly in rural areas; but also 
enhance application of modern geospatial technology (drones) for 
DRR in the agriculture sector. H. E. Dr. Aung Thu, Union Minister, 
MoALI highlighted that with the efforts of concerned ministries, the 
DRR Task Force in MoALI will coordinate Disaster Risk Reduction 
planning for the agriculture sector including crops, livestock, forestry 
and fisheries. H.E. U Ohn Win, Union Minister, MoNREC 
emphasized that the MoALI DRR Task Force and Drone Mapping 
Team will contribute to formulating DRR Strategies and building 
resilient livelihoods in Myanmar. He also stressed the importance of 
drone mapping in forestry sector in provision of real time 
information for decision-making. The establishment of the DRR 
Task Force and Drone Mapping Team was supported by FAO 
through joint efforts of FAO country, regional and headquarters 
offices, and financed by the generous contribution of the 
Government of Japan.  

Today’s event confirms another advancement of Myanmar towards 
the achievement the Sustainable Development Goals of the 2030 
Agenda, in particular regarding disaster risk reduction and 
prevention of negative impacts of climate extreme events”, said 
Xiaojie Fan, FAO Representative in Myanmar. 


