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 What Is GSMaP-IF?
« Example of utilize GSMaP-IF in Bangladesh.

e Example of flood monitoring using with GSMaP data.
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What I1s the GSMaP ?

« GSMaP stands for Global Satellite Mapping of Precipitation.

« GSMaP is a product of the Global Precipitation Measurement (GPM)
mission, which provides global precipitation observations at three-hour
Intervals.

* Provides a global hourly rain rate with a 0.1 x 0.1degree resolution.

» Values are estimated using multi-band passive microwave and | frared
radiometers from the GPM Core Observatory satellite and Wlt_
aSS|stance of a constellation of other satellites. ol
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What is the GSMaP-IF ?

o Satellite Rainfall Correction Tool.

» To correct GSMaP original data by calibrating them with available observed ground-
based rainfall data.

« GSMaP-IF was developed by UNESCO Pakistan project funded by JICA's ODA.
Copyright of the GSMaP-IF model program is jointly owned by the UNESCO (United
Nations Educational, Scientific and Cultural Organization) and JAXA (the Japang$
Aerospace Exploration Agency)

* Provides several correction methods. Users need to consider which met 10d.is
suitable for their target basin. e U
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GSMaP-IF version history

Version Date Comment Author(s)
1.0 2012/05/29 First version JAXA
[Updated]
11 2012/07/26 -Linear correction method JAXA

-New correction method (Corparam)
-Output JPEG image files

[Added]
-Real-time correction function

[Updated]
3.0 2016/12/28 -Improved real time correction method JAXA
-Support of IFAS format (ground rainfall data)

[Updated]

-Improved rainfall correction accuracy by a method of
rainfall correction based on rain-cloud object based
algorithm

[Updated]
-Improved Weight calculation method
-Output ASCII files

-Expanded calibration area limit
[Final vesion]
4.0 2018/8/24 -Improved rainfall correction accuracy by a method of

Philippi ENTINEL : ; . ;s : . 3
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The table is from the GSMaP Customization IF Real-time correction function User’s Guidest

2.0 2014/6/30 JAXA

3.1 2017/3/31 JAXA

3.2 2018/1/31




		Version

		Date

		Comment

		Author(s)



		1.0

		2012/05/29

		First version

		JAXA



		

1.1

		

2012/07/26

		[Updated]

-Linear correction method

-New correction method (Corparam)

-Output JPEG image files

		

JAXA



		2.0

		2014/6/30

		[Added]

-Real-time correction function

		JAXA



		

3.0

		

2016/12/28

		[Updated]

-Improved real time correction method

-Support of IFAS format (ground rainfall data)

		

JAXA



		

3.1

		

2017/3/31

		[Updated]

-Improved rainfall correction accuracy by a method of rainfall correction based on rain-cloud object based algorithm

		

JAXA



		

3.2

		

2018/1/31

		[Updated]

-Improved Weight calculation method

-Output ASCII files

-Expanded calibration area limit

		

JAXA



		

4.0

		

2018/8/24

		[Final vesion]

-Improved rainfall correction accuracy by a method of

rainfall correction based on triangulation based algorithm

		

JAXA

2








What is “GSMaP-IF version 4.0"7?

After GSMaP-IF version 2 focuses on the correction of short term (hourly/daily) rainfall. GSMaP-IF corrects GSMaP by using
ground observatory rainfall data taken in synchronization with GSMaP. In Version 4.0, the corrections accuracy have been

improved by using a TIN based algorithm.
: 4 2 3 Input ground observatory data

start time term 000001 000002 000003
GSMaP Rainfall Data (Orlglnal) 2010/6/17000] 24 0 8 5.2
e - = wm j2010/6/18000] 24 100 25 58
¥ 1 2010/6/19 0:00 3 0 0 0

Download W

] Extracting Subset Area

)

GSMaP-IF

Subset Data ¥

Lat Lon Rainfall
MN31.75 E75.85 1456448
N31.75 E75 95 1362135
N31.75 E76.05 1.77756
N31.75 E7615 0274333
N31.75 E76.25 1 046201

N31.75 E76.35
N31 .?57' E76.45

Correction Area Correction Area
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The figure is from the GSMaP Customization IF Real-time correction function User’s Gui



Process Flow of GSMaP real-time correction IF

Ver. 1 | 1. Download hourly rainfall, satellite information and
AT 1. Download T _
time information from GSMaP server.
ard ¢ ™
2. Subset 2. Extract subset data in area of interest.
\_ W,
Ver. 2 [ _ _ N : : :
e e g \ 3. Real-time Correction ) 3. Correct hourly rainfall in area of interest.
[ 4.Output } 4. Output corrected GSMaP data
-
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The figure is from‘fhe GSMaP Customization IF Real-time correction function USEECIINEE.



User’s Work Flow of GSMaP real time correction IF

1. Installation

[ 2. Configuration

(inifiles)

3. Preparation * Download
(rainfall / station csv files) GSMaP original files
[ 4. Output J

* Preparation is necessary for each processing for different date or place.
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Example -- Bias correction of Satellite precipitation(GSMaP)

Ground GSMaP_NRT 1'@;\

7 . : K |

* Raingauge
rainfall (mm/day)

M| - Raingauge
rainfall (mm/day)

Corrected GSMaP
(GSMaP-IF)

* Raingauge
rainfall (mm/day)

GSMaP: GIoban?_eIlite_ ‘
Precipitation by JAXA =
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 What iIs GSMaP-IF?
« Example of utilize GSMaP-IF in Bangladesh.

e Example of flood monitoring using with GSMaP data.




[Case study 1] -- Ganges, Brahmaputra, Meghna river basins
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Total catchment area of three basins : 1.72 million km?2
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Flood in Bangladesh

GSMaP operation start
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Haor region at North Eastern Bangladesh

25.5°N

Only 1-4m above the
mean sea level

[ Wet Season ]

25.0°N

24.5°N

Elevation
(EL.m)
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24.0°N

MERIT Hydro by
Tokyo Univ.
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Flood control by submergible embankment

A

Before harvesting in May : Protection
of cropland by embankment

By Rk

Dry season
(2022 May)

After May : Fishery work
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2022 Monsoon flood in Haor area

DETECTED FLOOD WATER IN SYLHET REGION, BANGLADESH

As observed by ALOS-2 im on 18 June 2022
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Map Scale 1:350,000
Coordinate System: GCS WGS 84
Datum: D WGS 84
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Waterbody
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Waterway
Road

| g [ District Boundary

B4 Data Sources

24"20'0"N

Satellite Image:

Pre-disaster : ALOS-2 PALSAR-2, 7 May 2022
Post-disaster : ALOS-2 PALSAR-2, 18 June 2022
Copyright: © JAXA (2022) - All rights reserved.

GIS Data

Waterway, Waterbody, Building Road © OSM (2022)
Administrative Boundary © GADM (2022)
Description i
This map shows the detected flood water areas in
Brahmanbaria, Hobiganj, Kishoreganj, Moulvi
Narshingdi, Netrakona, Sun Amgonj and Sylhet
Districts in Bangladesh on 18 June 2022 due lo

heavy monsoon rains and water from upstream in
India’s northeast

24°00°N
24°00°N

Note that the detected flood water may also include
water in cultivated areas.

Map product made by GIC-AIT (v1.0)
Disclaimer: The accuracy of this product is not validated.
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Water Level at upstream of Haor region
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Comparison with ground rainfall data
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Heavy rainfall outside observation network
GSMaP NRT 2022 June01-June30 (mm)

25.5N
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Daily rainfall (12 May 2022)

GSMaP NRT: 2022 05/12 GSMaP IF2: 2022 05/12
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"Data was provided by the Bangladesh / :
Northeastern India Meteorological Data Archive from the web
http://rfweb.ed.kagawa-u.ac.jp/dav/gbm_jp/data/DA
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Daily rainfall (15 May 2022)

GSMaP NRT: 2022 05/15 GSMaP IF2: 2022 05/15
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Northeastern India Meteorological Data Archive from the web sité
http://rfweb.ed.kagawa-u.ac.jp/dav/gbm_jp/data/DA
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Comparison to observed rainfall outside observation network
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Rainfall-Runoff-lnundation (RRI) Model

1D Diffusion
Subsurface + Surface In River

Input

Output

Discharge

W. Level

Land Cover

Inundation

&

Cross Sec.

2D Diffusion

in Catchment Vertical Infiltration

e Two-dimensional model capable of simulating rainfall-runoff and flood inundation simultaneously
* The model deals with slopes and river channels separately

e At a grid cell in which a river channel is located, the model assumes that both slope and river are

Space
Agency

e Philippine positioned within the same grid cell

ima, T. et af’: Rainfall-Runoff-Inundation Analysis of Pakistan Flood 2010 at the Kabul River Basin,/
Hydrological Sciences Journal, 57(2), pp. 298-312, 2012.



Comparison with ground rainfall data

ETFILES TiE STHEER JUy 14X i et ISP Xis

G001 Ganges 942,913 km®> 60 ¥ (896x544)  HydroSHEDS  GSMaP

B0O01 Brahmaputra 539,085 km® 30 # (1184x734) HydroSHEDS GSMaP

MO001 Meghna 85,214 km® 15 %) (1154x720) HydroSHEDS  GSMaP
EREICREZAD

1000 km
]

Ganges model
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Flood inundation in the Meghna River basin - Assimulation of inundation
in the Haor area (one year in 2007).
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discharge (m*/s)

discharge (m?/s)
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Simulation result of Brahmaptra model (Discharge)

SW46.9L: Bahadurabad Transit in Year 2004
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SW46.9L: Bahadurabad Transit in Year 2016
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Conclusion

e Rainfall information outside of observation network is
important for flood management at transboundary basin.

e GSMAP is very useful data for real-time flood forecasting or
inundation assimulation.

* GSMAP-IF is effective in improving the accuracy of flood
forecasts in areas where ground observation density is sparse.

* GSMaP-IF provides several correction methods. Users need to....
consider which method is suitable for their target basin. T
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