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Abstract

» Satellite data are being used with the synoptic observations analysis and conventional weath
information for the public awareness. Since 1972 DMH used NOAA and GMS satellites images
WMO assisted. 1990s, DMH can be used AFDOS and Funyun satellite images by China. Curr
meteorological satellites are providing global and regional observations. Therefore, DMH is mainly
2010 and get the data update every 10 minutes from it and including SATAID software. So, Japan Him
useful for the daily weather forecasts for the weather information. It is currently in use are Visible, |
Water Vapour, RGB and Potential Heavy rainfall Areas and SATAID products. However, about 120 obs
three radars is still not enough to cover all of Myanmar.

» Weather prediction holds the key for natural disaster prevention and mitigation, transportation safety, in
monitoring of climate change and international cooperation activities.

» Myanmar is exposed to several different kinds of natural hazards. In its recent history the country was fac
events that severely impacted its people and the overall economy of the country. These disaster events inc
cyclone Mala, 2008 cyclone Nargis, 2010 cyclone Giri, 2015 Cyclone Komen, 2017 Cyclone Maarutha, ext
events and major flooding in 1991, 1997, 2007 2011 and 2015. These events caused significant impact on the liv
local communities, damage in the infrastructure systems of country, and sometimes a large number of fatalities

Therefore, DMH more need to study based on the satellite imagery for the specific weather forecasts and t
of warning of impending disaster such as cyclones through cyclones warning dissemination systems.
Satellite based on Rainfall Estimation techniques for Climate Change issues and Disaster Risk Reducti



Satellite data and product requirements,
training needs and infrastructure

» We need the application training for Satellites images
» Utilization of satellite application for water forecasting

» Rainfall estimation by using satellite images




Appendix




Background

L. Country overview
. Geography
II. Population
1. Climate
II.  Major historical hydrometeorological disasters
I. Disaster type and distribution
II. Life and economic loss
IlI. Major national economic sectors relying on NMHSs
. Agriculture
II. Transportation

L. ...




Country overview

Boundaries

Total Land Border Length: 6,522 kilometres
(4,053 mi)

Total Land Area: 676,578 square kilometres
(261,228 sq mi)

Border Countries:

Bangladesh: 271 kilometres (168 mi), India: 1,468

kilometres (912 mi), China: 2,129 kilometres

(1,323 mi), Laos: 238 kilometres (148 mi), Thailand:

2,416 kilometres (1,501 mi)

Coastline

Total coastline length:1,930 kilometres (1,200 mi)
Total water area: 23,070 square kilometres
(8,910 sq mi)

Myanmar, Agricultural based developing
Country.

Application of weather and Climate factors
play an important role for the Rice and other
Food production, Irrigation and Water
Resource, Transportation and other socio-
economic sectors.

It enjoys the Southwest Monsoon. Most of the
areas receive 90% of annual rainfall by
Southwest Monsoon season.

Area: 677,000 square kilometer-ranging 936
kilometers (581 miles) from east to west and
2,051 kilometers from north to south.

Population 51.4 Million (April 2014)

https://en.wikipedia.org/wiki/Geography_of_Myanmar




Myanmar has a monsoon climate with three main
seasons.
The cold and dry season, November to February,
average monthly temperatures - 20°C to 24°C.
The hot-dry season March to April with average
monthly temperatures - 30°C to 35°C.
The wet season May and October
average temperature - 25°C and 30°C.
Annual rainfall in the delta region is approximately
2,500 millimeters (Yangon 2700 mm), while average
annual rainfall in the Dry Zone is less than 1,000
millimeters (Mandalay 840 mm), the coastal regions

receiving over 5,000 millimeters of rain annually.
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Myanmar Population

55,325,333 | Current population

Current male

27,263,202 population (49.3%)

Current female

28,062,131, oulation (50.7%)

Myanmar is an extremely ethni
with 135 distinct ethnic gro
by the Government.



https://en.wikipedia.org/wiki/Ethnic_group

Impacts of severe flood and landslide in Myanmar
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Impacts of severe flood and landslide in Myanmar




Impacts of severe flood in Myanmar (2017)







Disasters in Myanmar
Burma (Myanmar) Natural Disaster Profile

Basic Facts:

Area: 678,500 km’ GDP (PPP): $74.53 billion
Coastline: 1930 km GDP Per Capita: $1,800
Population: 42,720,196 Population Below Poverty Line: 25%

Natural Disaster Risk Hotspots:
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Source: https://www.ldeo.columbia.edu/chrr/research/profiles/pdfs/burma_profile




NMHS Activities
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Objectives of the DMH

(1) To take precautionary measures against and minimize the effects of natural disasters

(2) To promote safety, comfort, efficiency and regularity of air, land (rail & road), sea and inland
water transportation.

(3) To bring sustainable development of natural resources (hydro electric power, forest produce,
water use, wind energy, etc.)

(4) To promote agricultural and food production.

(5) To ensure efficient operation, planning and development of activities in natural defense,
industry, health, social welfare and all sectors of national economy.

(6) To undertake international collaboration for all development activities and works of the DMH



Climate of Myanmar

Myanmar is roughly diamond-shaped - with a long southeastern ‘tail’
925km (575 miles) from east to west
2,100km (1,300 miles) from north to south
bounded by China, Laos and Thailand in the east,
by Bangladesh and India in the north
by the Indian Ocean in the west and south.

Myanmar has a monsoon climate with three main seasons.
The cold and dry season, November to February,
average monthly temperatures - 20°C to 24°C.

The hot-dry season March to April with average
monthly temperatures - 30°C to 35°C.
The wet season May and October

average temperature - 25°C and 30°C.

Annual rainfall in the delta region is approximately 2,500 millimeters (Yangon 2700 mm), while average annual
rainfall in the Dry Zone is less than 1,000 millimeters (Mandalay 840 mm), the coastal regions receiving over 5,000

millimeters of rain annually.
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Meteorological Automatic Observation Network

l JICA 51 Stations ITCZ 88 Stations 20 Stations



DMH’s Water Level Observation System

Latest Conditions e

<+ Relay State: Deactivated (Open)

Past Day Past Week Past Month

Water Level 9 meter
07/30/2016 14:25:00 - 07/31/2016 14:25:00 (MMT)
Rain: 0.0 mm 15:00:00 18:00:00 21:00:00 00:00.00 03:00:00 06:00:00 09:00:00 12.00:00
l l | | | ' ' '

Wind Direction: WSW 243

Wind Speed: 1.5 m/s
) Gust Speed: 5.0 m/s

Temperature: 25.43 °C

Water Level (meter)

Battery: 4.56 V (i

Activity Log

Connections Alarms

Rain (mm)

Next connection expected 31 minutes from now
Today at 14:30 MMT
Today at 13:30 MMT
Today at 12:30 MMT
Today at 11:30 MMT
Today at 10:30 MMT

Data Files Custom Data
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Hydrological data observation and flood monitorin

system in Myanmar
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Hydrological observation Stations in Myanmar

Department of Meteorology and
an active role in disaster risk reduct
particularly in Early Warning Dissemi

DMH has (72) Hydrological observation

DMH issue Daily, (10) days, monthly and
water level forecasts for major (12) ri
issues the flood warning and flood bulleti
(42) stations during monsoon period.

And also the minimum alert water level iss
stations in central Myanmar area on A
Chindwin rivers in low flow period.



Radar Products
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Climate Change Projection Activity in DMH

CMIP5 models included in GDDP dataset
NASA Earth Exchange Global Daily Downscaled Projections

(NEX-GDDP)
ACCESS1-0 CSIRO-MK3-6-0 MIROC-ESM
BCC-CSM1-1 GFDL-CM3 MIROC-ESM-CHEM
BNU-ESM GFDL-ESM2G MIROC5
CanESM2 GFDL-ESM2M MPI-ESM-LR
CCSM4 INMCM4 MPI-ESM-MR
CESM1-BGC IPSL-CM5A-LR MRI-CGCM3
CNRM-CM5 IPSL-CM5A-MR NorESM1-M

RCP 8.5 -
High

/ emissions

RCP 2.6 -
Low
emissions

\ RCP 4.5 -

Intermedi
ate
emissions

RCP 6 -
Intermedia
te
emissions
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Access, Processing and Application of Satell
Data and Products

.  List of satellites/instruments currently used operationally
NWP, nowcasting and other applications

II. Current capabilities of access, processing and archiving of
satellite data and products

1. Current satellite data applications
. Key application areas

II. Satellite-based products




Satellite Installation of Himawari cast and SATAID
(JICA)

Himawari cast Direct Receiving MTSAT/HRIT Data Processing S
Antenna DMH, Nay Pyi Taw

Installation of MTSAT and SATAID are started from 2010 December, donated by JICA
Himawari 8 (MTSAT) received November, 2015)



WARMS (9km Resolution) Numerical Weather Prediction : WRF and
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CMH MYANMAR (WRF modeliForecast 3 Hourly Surface Windtin mph)
Toreenst Length in Hours : 2016082000+3 Hours.
3 = -

DMH MYANMAR WRF (30 k)S000Tt WIND SPEED{mph) DIRECTION FORECAST (24 hr)
Bosed on GFS D&:30 MST of (29-09-2016) Vaid far 0-30 MST of (30-09-2018)
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30 km and 9 km

OMH MYANMAR (WRF madel)Feresast Surface Stream Line & Relative Humidity (%)
Forecast Length in Hours : 2015092000+3 Hours.
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Satellite Data to address Regional Challenge

Please provide several showcases (examples) on the satellite data used
your NMHS, including from the new-generation of geostationary satellite
to address the national and regional challenges.




Satellite Images Cyclonic
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Downloading for the Historical Satellite D

> All data of the JMA's satellites (GMS 1-5, MTSAT 1R-2, Himawari 8) are available
operated by NICT (National Institute of Information and Communications Technology
https://segweb.nict.go.jp/wsdb_osndisk/shareDirDownload/03ZzRnKS?lang=en
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RAMMB

Regional and Mesoscale Meteorology Branch

Organization Chart | NOAA | NESDIS | Cooperative Research Program

Search RAMMB
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The Regional and Mesoscale
Meteorology Branch (RAMMB) of
NOAA/MNESDIS conducts research
on the use of satellite data to
improwve analysis, forecasts and
warnings for regional and
mesoscale meteorological events.
RAMMB is co-located with the

Cooperative Institute for Research

in the Atmosphere (CIRA) at
Colorado State University in Fort
Collins, CO.
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RAMMB g NOAA Satellites and Information VVV

Regional and Mesoscale National Environmental Satellite, Data, and Information Service

ml@O(ObQ, Branch Cocperatve Institto Sor Research in the Almosghere

Cooperative Research Program (CoRP) | Center for Satellite Applications and Research (STAR)
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http://sigma.cptec.inpe.br/scop
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DMH’s plans/expectations for utilization of new
geostationary meteorological satellite d

» To upgrade our forecast accuracy by using high spatial
multi-spectral bands.

» To do the research such as Tropical cyclones, Heavy rain, e
new generation satellite data and imagery.

»To upgrade our Capacity building for Satellite Meteorology (s
long term training).

To use Tools (for eg. Advance Dvorak Technique (ADT)) for
yclone Forecasting.
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