The Operational Use of GSMaP and Himawari 8 Data
at BMKG Indonesia

Bony Septian Pandjaitan, M Rezza Ferdiansyah

Badan Meteorologi Klimatologi dan Geofisika (BMKG)
Agency For Meteorology, Climatology, and Geophysics

Republic of Indonesia
Email: bony.pandjaitan@bmkg.qgo.id; pcs@bmkg.go.id

Tackling Extreme Precipitation Events Workshop
Online, March 1-3, 2023



mailto:bony.pandjaitan@bmkg.go.id
mailto:pcs@bmkg.go.id

OUTLINE

o %yvge |. Recent Satellite Products in BMKG
S ||. The Purpose of Utilization of the satellite

lll. Case Study of Satellite’s Utilization for wet hydrometeorological
disasters/phenomena

IVV.Case Study of Satellite’s Utilization for Dry hydrometeorological
disasters/phenomena

e -

Tackling Extreme Precipitati



RECENT SATELLITE PRODUCTS IN BMKG

MONITORING OF RAINFALL USING

* Accumul lated Rainfall Last 24 Hours One Month Average Rainfall

http://satelit.bmkg.go.id/BMKG/

Day Without Rain

Monthly Average Convective Cloud
Frequency

Average Frequency of Convective Clouds in Average Frequency of Convective Clouds in Average Frequency of Convective Clouds in
the last 30 days September August

»BMKG has some satellite products as weather forecaster’s guidance for weather
analysis and forecast
»2 Main missions to tackle:
v' Wet hydrometeorological disasters/phenomena
v Dry hydrometeorological disasters/phenomena
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THE PURPOSE OF UTILIZATION OF THE SATELLITE

= For wet hydrometeorological disasters/phenomena:

Himawari 8/9 Infrared Enhanced images

Himawari 8/9 Visible Enhanced images

Himawari 8/9 Water Vapour Enhanced images

Himawari 8/9 Natural Colour Enhanced images

Himawari 8/9 HCAI cloud type images

Himawari 8/9 Rainfall Potential (Hydro-estimator) images
Himawari 8/9 Infrared overlayed with NWP 850 wind images
Himawari 8/9 RDCA (Rapid Developing Cumulus Area) images
GSMAP hourly, daily, and monthly Precipitation images

AV N N N NN

= For Dry hydrometeorological disasters/phenomena:
v' GSMAP daily, and monthly Precipitation image
v" GSMAP Consecutive Dry Days (CDD) image
v" Himawari 8/9 Geo-Hotspot images




UTILIZATION SATELLITE PRODUCTS IN BMKG

FOR WET HYDROMETEOROLOGICAL DISASTERS/PHENOMENA




UTILIZATION SATELLITE PRODUCTS IN BMKG

FOR WET HYDROMETEOROLOGICAL DISASTERS/PHENOIVIENA

The flood and s’gronﬁ:; wind event in the South Sulawesi on February 13th, 2023
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Some early warning information were issued before 12 February 2023

Forecasters increase their awareness to prepare nowcasting information
every day in warning period based on some data including remote sensing
data, especially satellite data —
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Forecasters use Infrared enhanced image as the first step to find the
location of the significant convective cloud related to extreme weather

event
Colder IR cluster over red rectangle indicates potential significant

convective cloud

HIMAWARI-9 EH 12/02/2023 00:00UTC & | HIMAWARI-S EH 13/02/2023 00:00UTE -
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

« forecasters use natural color product to monitor clouds that have a rough
texture as an indication of significant areas in convective clouds during the
daytime period

HIMAWARI-9 MC 12/02/2023 QO:00LUTI HIMAWARI-9 NC 13/02/2023 00:00UTE

it 3
L ]

Tackling Extreme Precipitati



THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

« forecasters use HCAI product to monitor cloud type in responsibility area,

- ’&7 especially for cumulonimbous cloud
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

» forecasters use Infrared overlayed with NWP 850 wind product to analyze
& the wind pattern which affect the movement / propagation of convective
) Y'V',A cloud in responsibility area
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

« forecasters use RDCA (Rapid Developing Cumulus Area) product to
determine Cumulus clouds that have the potential to become

%7'9‘ Cumulonimbus (red positive sign) in the next 1 hour

HIMAWARI 2 RD 12/02/2023 O: "J".'J'JTC
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Nowcasting warning issued after analyzing lots of data including satellite
data
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wwo  WILAYAH SULAWESI SELATAN

(o Sy
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Nowcasting warning issued after analyzing lots of data including satellite
data
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Nowcasting warning issued after analyzing lots of data including satellite
data

e ¢ EIU G LHIN GG - g /X\ “= PERINGATAN DINI CUACA
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UPDATE Peringatan Dini Cuoce Wiayah Sulawesi Selotan tgl 13 Februart 2023 pkl. 08:30
Q WITA masih berpotensi terjodl hujan denpan intensitos sedong hingga kebat yang dapat

disertal kilat/petir dan angin kencang pada pkl 07-00 WITA di Kabupoten Moros: Mandal,

W Mares Baru, Bonloa, Marusu, Lau, Moncong Loe, Kabupaten Pangkajene Dan Kepulauan:

Pangkajenie, Bungora, Lobakkang, Marang, Minasa Tene, Kote Makossor Moriss,

Masa Berlaku Mamajang, Maloasar, Ljung Pandang, Wajo, Bontosia, Talla, Ujng Tenah, Panaloikdoang,
Peringatan Dind Tamalate, Biringkanaya, Manggala, Rappocing, Tomalanres, dan sekitarnya.

Dan dopat meluas ke wilayoh Kobupaten Tokalor: Galesong Selatan, Galesong Utara,
QOalesang, Kabupatan Sows: Bantonompa, Bajeng, Paranglos, Bontemaranna, Palangga,
Kop, Selayar Somba Upu, Barombong, Pattolasang, Bentonompo Selaton, Bajeng Barat, Kabupaten
Bane: Tellulimpes, Kabupaten Maros: Camba, Bantimurung, Malllawa, Tanralil, Simbang,
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Nowcasting warning issued after analyzing lots of data including satellite
data
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

« forecasters use GSMAP daily precipitation accumulation product to
evaluate the rainfall accumulation resulting from convective clouds during
extreme weather

GSMaP NRT Gauge Update 2023-02-13 : 00 UTH GSMaP NRT Gauge Update 2023-02-14 : 00 UTH
Propinsi : Sulawesi Selatan mm/day Propinsi : Sulawesi Selatan : fam/day
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Satellite product from JAXA which may be potential used in operational
rainfall analysis related to climate perspective for extreme weather events
(extreme rain events) is GSMAP Climate products
https://sharaku.eorc.jaxa.jp/GSMaP_CLM/index.htm

Extreme Rainfall

» Heawy Hainfall Criterion

The heawy rainfall criterion is the top 10% precipitation intensity (30th percentile)
over the 22 vears (April 2000 to March 2022 ),

= Extreme Hainfall
An area where ” mean rainfall amount exceeds the criterion and " the heswy rainfall

criterion is 1 mmdday or more” is colored as an area of extreme rainfall. The walue
is the corresponding from 90th to 959th percentile values.
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Location: Maros
JAXA Climate Rainfall Watch

Last Update: 18 Feb 2023 04:33:39 UTC
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THE FLOOD AND STRONG WIND EVENT IN THE SOUTH
SULAWESI ON FEBRUARY 13™, 2023.

Location: Maros
JAXA Climate Rainfall Watch sers Guice [IEE reintal || GsveP || Riken || Precin || Westher
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UTILIZATION SATELLITE PRODUCTS IN BMKG

FOR DRY HYDROMETEOROLOGICAL DISASTERS/PHENOMENA




UTILIZATION SATELLITE PRODUCTS IN BMKG
FOR DRY HYDROMETEOROLOGICAL DISASTERS/PHENOMENA

Forest fire events on February 2022 in province of Riau

Forecasters use Geohotspot product for monitoring hotspot as an indicator
in forest fire events.

Forecasters use GSMAP Consecutive Dry Days (CDD) product for
monitoring the region which has number of days without rain events as an
indicator for dry reglon W|th the potentlal for forest fires to occur
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FOREST FIRE EVENTS ON FEBRUARY 2022 IN PROVINCE OF
RIAU

Consecutive Dry Days (CDD)
Update : 01-Feb-2022

L

'P'!'
L] Y %

0 Badan Meteorologi Klimatologi dan Geofisika, 2022 Data Source : GSMaP from JAXA
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FOREST FIRE EVENTS ON FEBRUARY 2022 IN PROVINCE OF

Consecutive Dry Days (CDD)
Update : 04-Feb-2022

C Badan Metecrologi Klimatologi dan Geofisika, 2022 Data Source - GSMaP from JAXA
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HIMAWARI-8 GEOHOTSPOT 01/02/2022 01:30UTC
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FOREST FIRE EVENTS ON FEBRUARY 2022 IN PROVINCE OF
RIAU

HIMAWARI-8 GEOHOTSPOT 04/02/2022 01:30UTC

reky Tam Teraar s
Area : Indonesia
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CONCLUSION

There are many satellite derived products such as from Himawari 8
and GSMAP which are operationally used at BMKG

Those products are used to monitor wet and dry hydrometeorological
and phenomena

We are interested in using JAXA's GSMAP CLIMATE product to
analyze rainfall for climate purposes

Satellite products (Himawari 8 and GSMAP ) are very useful as the
guidance for preparing nowcasting information before extreme rains
and for evaluating rainfall after extreme rains.

And also useful for determining and monitoring the potential region of
forest fire events
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FOR WET HYDROMETEOROLOGICAL DISASTERS/PHENOMENA

The flood and stronﬁ] wind event in the South Sulawesi on February 13th, 2023
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