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01 Background

Between 2000 and 2025, 9 strong tropical cyclones (Cat 4 or higher) formed in the Bay of Bengal.
Of these, 4 made landfall in Myanmar.

Nearly 90% of the total fatalities occurred in Myanmar.
Even excluding two strongest cyclones (Nargis and Sidr), Myanmar still accounts for about 60% of all

cyclone-related deaths in the region.
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01 Background

Understanding of cyclone behavior and the resulting initial damage due to 2023
Mocha remains limited in Myanmar, owing to restricted access, challenges in field
data collection, and geographic barriers
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02 Research Objectives

The objective of this study is to evaluate Cyclone Mocha’s initial impact
—specifically vegetation damage and inundation—through remote sensing technology.
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03 Data and Method

Optical satellite imagery
for vegetation damage

« The USGS EROS Visible
Infrared Imaging Radiometer
Suite (eVIIRS)

 Global Normalized Difference
Vegetation Index (NDVI), 10-
Day Composite images with 1
km resolution

« Data acquisition
 Before the cyclone:

2023 May 01 to May 10
« After the cyclone:
2023 May 21 to May 31
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03 Data and Method

Thresholding on radar waves (VH)
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Vegetation changes

before and after the cyclone

Key observation
* There are two distinct areas where vegetation either increased or decreased.

* \Vegetation decrease was observed on the left side of the cyclone track within
the radius of maximum wind (RMW), and on the right side outside the RMW.

* \Vegetation increase was observed both inside and outside the RMW,
suggesting that plant regeneration occurred even within the region affected
by the strongest winds.
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04 Vegetation damage assessment

» Vegetation damage by land cover types Vegetation Increase Vegetation Decrease
* Some areas show an * The most dominant trend
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Inundation assessment

Pophatio'n/kmz Sittwe (coastal town): high inundation due to direct storm surge.
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06 Elevation and Vegetation Loss

* |In low-elevation areas, slightly decreased vegetation is predominant.

« High-elevation areas are polarizing into two distinct types: those with slight vegetation loss, and
those with significant vegetation loss. ;_:1: K g =

JIB angladesh Optical satellite 1magel'y from NASA's LANCE

High elevation with slight vegetation loss. Gridded DEM fromfAXA's AWSD
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Inundation and Vegetation Loss
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(O Some non-inundated areas show high vegetation loss,
indicating pure wind damage.

@ Some coastal areas experienced both inundation and
significant vegetation loss, implying the effects of
storm surge and high waves.

Vegetation damage with DNDVI
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Extent of inundation and vegetation damage
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Estimated ground level:
3 m above mean sea level (based on DEM).

Footage of the flood situation in Sittwe, captured by local media,
indicates the possibility of storm surge in the coastal town. 171



08 Relationship between elevation,
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» Much of low-lying land suffered from

inundation, whereas highlands did not.

» Declining vegetation is slightly noticeable

than that with increasing vegetation.

» The increase in vegetation was likely caused

by increased inundation.
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09 Conclusion

This study aimed to estimate the damage caused by Cyclone Mocha. As local information was difficult to
obtain, we attempted an indirect assessment by investigating vegetation impact and inundation extent
using satellite data, including USGS eVIIRS and ALOS SAR. As a result, the following became clear:

Damage due to strong wind seems to be predominant. The secondary factor is flood damage.

There were also areas where vegetation increased due to the rapid growth of pioneer species in
devasted areas.

In low-elevation areas, widespread inundation occurred. Heavy rainfall, river flooding, and storm surge
are considered potential causes.

In the coastal town of Sittwe, local media footage confirms the presence of storm surge.

If we can obtain satellite images immediately after cyclone, we can assess the damage without the
interference of regrowth.
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Supplementary

 NDVI is created from the known equation: NDVI =
(NIR —red) / (NIR + red)

« The minimum NDVI values allowed are -0.1999,
and all NDVI values (which normally fall between -
1.0 and 1.0) are scaled by 10,000. Thus, the
output NDVI values from this application fall
between -2000 and 10,000 (with the exception of
negative surface reflectance values)

 Difference of NDVI, DNDVI = NDVI, — NDVI,,
NDVI, = NDVI before, NDVI, = NDVI after

Classification NDVI range

Significant increase

Moderate increase
Small increase
Small decrease
Moderate decrease

Significant decrease

-5000 to -10000

-2000 to -5000
-2000to O
0 to 2000
2000 to 5000

Sources/Usage: Public Domain. View Media Details

eVIIRS Global NDVI, 10-Day Composite, April 1-April 10, 2023. Entity ID: EVGNDVIS20230401202304101
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Supplementary

Croplands
2000 4000
2 4000 1100
i i 12 000 Settlements
6000 1100
I
6000 | 5000 | -500 5000 | -500
A I I—
Forests
112 112 112 -2000 | -1000 | 300
-2000 | -1000 300

Landcover raster file from
Copernicus.

Where, 40 — croplands
50 — settlements

112 — forests

Vegetation damage (DNDVI) raster Vegetation damage (DNDVI) raster

distinguished according to
landcover

Classification NDVI range

Significant increase -5000 to -10000

Moderate increase -2000 to -5000

Small increase -2000to O
Small decrease 0 to 2000
Moderate decrease 2000 to 5000

oo ‘

Significant decrease
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Cyclone Mocha (05/2023), Rakhin
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