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Disasters are increasing in frequency, intensity, and impact.
Earth Observation 1s no longer optional — 1t is essential

Increase in Natural Disasters (2018-2024)

* 167 million people affected by natural disasters in 2024

In 2024, 393 natural hazard events were recorded
worldwide.

These disasters affected about 167.2 million people and
caused over US$240 billion in economic losses.

16,753 people lost their lives due to these events globally
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. Floods are among the most frequent and destructive natural disasters
. Cause:

- Loss of life

- Damage to infrastructure

o

Crop loss

- Long-term socio-economic impact

. Accurate and timely flood maps are essential for:
- Disaster response
- Relief planning

- Damage assessment
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Challenges in Flood Mapping Using Optical Data
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Optical

Limitations of Optical Satellite Data During Floods :

. Flood events usually occur with:
- Heavy rainfall

- Thick cloud cover

& Optical: Visible to Infrared SAR: Active Microwave

. Optical sensors:
> Cannot see through clouds

- Fail during night-time

. Result: No usable data exactly when we need it most
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Visible to infrared Active Microwave(SAR)

SAR Advantages
. It sends its own energy and records the backscatter
. Key advantages:
- Works day & night
- All weather capabilities (clouds, rain, and haze)
- Penetration capabilities
- Active and passive sensor

Hence, SAR is ideal for flood monitoring
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; What are Microwaves?
Wavelength Range of Microwaves
* Electromagnetic radiation in mls:f;;@in;l Fraawner 2 i owaves
B Wavelength Utility microwave wavelength 10 14 {855 Wmelength Frequemcy
- range (cm) ' region BT 10'-oe  (metres) o
5 B 10 0
Ka, K, Ku (0.8-2.4 Early airborne radar systems 1.-10 § ® & g
X 24-3.8 Military reconnaissance, terrain mappin kil e 1
= Y I —— BRUIE , * Range -aboutlcmtolm weEE -
C 3.8-75 Flood mapping, agriculture, forest, marine/oceanic ot Sl 5 0 4 2
research " g 8 ‘ 10" 0 sand 7545¢en )
H . foma - l0 e C-band  1.75-7.5¢m
S 7.5-15.0 medium-range meteorological applications (ex. * Main advantages: m,,;g F ::m QOSSR I’i'
rainfall measurement, airport surveillance and * Can penetrate through L‘:MEE i k oo Eme L P
specialised tracking tasks) cloud cover, haze, dust, 102 {Kabanc 0.75-1.1 em I
L 15.0-30.0 | Forestry, Oil spills, boat/ship identification, and moderate rainfall millinetre band
glacier/ice, geology * Data can be collected at 3
P 30.0-100.0 |Geology, study of vegetation canopies, glacier/sea any time =)
ice and SO“ sub-millim etre band
Interaction with Target
® CCRS | CCT
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Properties of Microwaves
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Characteristic that control Radar energy / Target interaction

Microwave ARimetry 3ad Ocean Surtace Topography

1. System parameter

sPolarization The angle perpendicular to the imaged surface - ‘A : y | [ |
=] .00k angel and the direction of the incident radiation ;
. Incident > e ]
=Resolution Radar
Pulse ;
\
2. Target parameter \

AN s Nm
-~ =

Surface roughness Ground Targets

Moisture Content
Slope and orientation

FateDrecran

Backscatter varies with incidence angle.
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Properties of Microwaves - Polarisation

Polarization refers to the orientation of the electric field

Most radars transmit microwave radiation either horizontally
polarized (H) or vertically polarized (V)

Similarly, the antenna receives either the horizontally or vertically
polarized backscattered energy; some radars can receive both

There are four combinations of transmit and receive polarizations:
* HH - for horizontal transmit and horizontal receive,
* VV - for vertical transmit and vertical receive,
* HV - for horizontal transmit and vertical receive, and
* VH - for vertical transmit and horizontal receive

HH - for horizontal transmit and horizontal receive
VV - for vertical transmit and vertical receive

HV - for horizontal transmit and vertical receive
VH - for vertical transmit and horizontal receive
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What does SAR measure
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> Roughness — The higher the object’s roughness, the larger the fraction of the energy reflected back to the

radar.

to an increase in roughness, hence | i
reflected energy.

respect to surface
roughness and
incident angle

Reflection from i {
\ tree and terrain ! ; ;
; A T (. Properties of —Surface
: : e .y Increase of plant height does correspond . | ‘

Radar backscattering

INCIDENCE ANGLE

Diffuse Reflection Specular Reflection  DoubleBounce effect

» Moisture — The moisture content in the plant translates into relevant variations of the backscattered energy.

«— moisture changes

plant drying

plant growth

radar backscatter

time
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SAR Backscatter Behaviour During Floods
. Smooth water surface — low backscatter
. Appears dark in SAR images

. Flooded areas show:

> Sudden change in backscatter compared to pre-
flood condition

. This change is the key to flood detection

Ko return: Mederate fetum: SCFafIE return:
amabih srlice It medling Ay Surtarce
speczlar reffatlion 1eughness ditfuse stazering
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Advantages of Sentinel-1 SAR Data

. Free & open-access (Copernicus Program)

. C-band SAR, ideal for water detection
. Revisit time:

o 6-12 days
. Widely used by:

- Disaster agencies

- Researchers

- Operational flood services
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Cyclonic flood in LAOS

Description
T Momemned 6 R Space
Genre 1VBRSC

lzym‘ny A5 ‘on the st ot iy

Arsa of Interest (AOI)
Longitude: 101 733°E to 102.890°E
Latituda: 19.3123°N to 18.1741°N
Methodology.

Satallto Soncor Usor!

V&vﬂ-u.::v.wmdlu sy and

Imagery Dates

PreDlsaster: 1910202
Post Disaster:22-07 2026

Impact Statistics

40

Ferencs

PRI ENES Family svacuated

Eridges collapsed

Post-Disaster Flood Assessment -LAOS on 21 July 2025 Legend

Presared by. Mohanmed B Rashid Space Ganle (MBRSCH L ] Flocced Arzas

Farthezar Geagraphics, Sotess: Feel, TomTom, Garmin, FAO, NOA, LISGS, & OpenSreatMap Remark(s)

contributors, and the GI5 User Communisy ety s <t
b vall

Deseription
fohammed Bin Rashid Spaco

Village, Nepal, on 11 August 2025.

£ i e " 3 ;i | Area of Interest (AOI)

| Longitude: 56,1267 to 57.0618°E
Latitudo: 39.0399'N 10.37.9542'N

Methodology

Satollite Sonsor Used:
‘Sentinel-2 (Multispectral imagery)
Mothodology:

+Comparson of pr- and post easter

Sontnel2 images

+Clasaifod tho change rea mage

«Flooded ares exvacton

Cars Swept Away

Legend

Flonded Areas

Earthstar Geographics, Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, ©
contributors, and the GIS User Community.

The accuracy of this product has not

st e e e e e e v

Different types of Flood

Flash flood in Nepal

Dascription

The Mohammed Bin Reshid Space
Certre (MBRSC) c-oated P
supoortpost-disaster

oHons lbeing ho
Distet. Hepal, 2 13 Auges 2025,

Area of Interest (AQI)
Longituce: 51 6455°E 10 81.7085°E
Latitude: 28.5530°N 10 ZOES60°N
Methodology

Satallite Sensor Ut
e SRR e s imagort
Mathadolog,

G e e

NI e ot e o

Imagery Dates
r Before Flood q
Arter Flood o PreDissster: 27.05 2025
Post Disaster. 14 0 2025

Impact Statistics

Presared by. Mohanmed B Rashid $pace Genle (MBASC)

Farthezar Ceagraphics, Souress: Fee|, TomTom, Garmin, FAO, NOAR, USGS, @ OpenSreetiap
contributors, and the GIS User Communisy

SN
Ai‘ﬁl\ Fiocces Aveas
324

T2 aecuracy of IS produet has <t
bz valiated

Cloud Blust flood in India

e Mohammed B Rashi Space
Contra (MBRSG) created tvs map 1o
suppon _posi-daaster assessment
#ons loiowing e food in Kishtwar
Disirct. india. on 15 August 2025,

Area of Interest (AO)

Longitude: 76 10A0E to T6.2152°E
Latitude: J3ININ 1033 2340°N

" Methodology

Satetite Sensor Used
Sertinel2 {Mulbspectral imagery)

Kishtwat district
Jammu Kashmir

ProDisaster: 10052015
PosLOISASIE: 15-08-2025

Post-Disaster Flood Assessment Kishtwar, India on 19 August 2025 ——
Proparad by. Monsrmmed B Rashe Spsce Cantre (MBRSC)

Eathatar Geograpiicy, Sources: Esr, TomTom, Garmin, FAD, NOAA, USGS, © OpentStreetMap
B contriuton, and the GIS Usar C ity

[T
a0

cy of s procuct has nct
been vadated

Landslide due to Flood in Sudan

Description

The Mohammed Bin Rashid Space
Cents (MBRSC) creted s map o

assessment
beicnd folauing ne fod nSudan,on
29 Augus

Area of Interest (AO)

Longitude: 37 6148°E to 37.7748°
Latitude: 18.5750°N to 18.3469'N

Methodology

Satellte Sensor Used:

Sttt images
 Claslfid e change areamage.

Flooded area axracion

Imagery Dates

Pre-Disaster: 19.07-2025
Post Disaster:30-08-2025

Impact Statistics

370

People Swept Away.

Post-Disaster Flood Assessment -Sudan on 29 August 2025 sy [Legend
o sems s Aé}#\ Flooded Areas I

Earthstar Geographics, Sources: Esti, TomTom, Garmin, FAO, NOAA, USGS, © OpEnSIreetMap o o oes e e Remark(s)
contrioutors, and the GIS User Gommuniy The accuracy of this product has not

Flood in Mozambique

Description
The Mohammed Bin Rashid Spars
Conirs WERSE) ot i g o
posldisasior  assassmant
Anranso fllowing the faos  in
ozarbique on ety 15, 2026

| Area of Interest (AO)

Longitude:31 9908 10 S287HH'E
Latitude: 2444445 192546345

lozambique

Methodology

Satallite Sensor Used:
I Senfinel-{ SAR imoges
' Methadology:
- Gomparsan o pre- and jost disaser
Sertreit e
- Crani detecion oo iz besen
1o B 3 e botn o anc

alor mage.
+Flosdad area exraction

Durban [ g Imagery Dates

o Pra-Disaster: 05.01-2020
Post-Disaster:17-01-2025

Impact Statistics.

=== 620000

Number of people impacied

Post-Disaster Flood Assessment — Mozambique on 15 January 2026 Legend

Flovdes Aress I
Remark(s)
e accuracy of tis procuct has ot

Prepared by Mohammed Bin Rashid Space Centre (MBRSC) il saa05 o

Sources: Esri, TomTom, Garmin, FAO, NOAR, USGS, & OpenStrectap contributors, and the 615 =
User Community, Earihstar Gaographics

e e e e e e we s st
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Model developed for SAR data preprocessing

End-to-End Flood Mapping Workflow Using SAR

Flood Change Analysis model for both Sar images
1. SAR data download

Preprocessed SAR

Images

2. SAR preprocessing !

3. Change detection

4. Classification Charge actection

analysis based on Pixel

. based change based

5. Flood extraction model

. Classified the
6. Final flood map change detection

image

Re classified change
detection image

Raster to polygon

.

Flood area detection 14 14
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Q *flood — QGIS

Project Edit Yiew Layer Settings Plugins Veclgr

DeBERRE Q@8

eV LeBD
m 0o

Browser
GeY®o

Favorites

' 8 Spatial Bookmarks
+ [ Project Home
* (4] Home
4 C\ (SYSTEM_DISK)
¢ [7] DA (DATA_DISK)

@ GeoPackage

” Spatialite

W Posigresal

B SAP HANA

1% STAC

P w5 sal Server

@ Oracle

A BASCARAATS

- B I\

Analysis
Projections

Miscellaneous

Extraction
Conversion

## Align Rasters.

Database Web Mesh SCP Progessing Help

Flood area highlighting in QGIS

@ Raster Calculator

Raster Bands

2Re_classify_Flood@1
Classify_Flood@1
Clip_Flood@1
Re_classify_Flood@1
Before_Sigma0_VH_db@1
After_Sigma0_VH_db@1

flood@1
‘W Operators
+ . ( min
/ ) max
< > = abs
<= >= 1= P
Raster Calculator Expression

( "Before_Sigma0_VH_db@1" - "After

]

g (8| Ell=

igma0_VH_db@1" )

Result Layer
Create on-the-fly raster instead of writing layer to disk
Output |ayer

Output format GeaTIFF

Spatial Extent

Use Selected Layer Extent

Xmin | 30.32682 $

Ymin | -26.05297 3
Resolution

Columns | 32552 $
Output CRS OGC:CRS84 - WGS 84 (CRS84)

v Add result to project

cos acos
sin asin
tan atan

logl0 In

X max

¥ max

Cnind=nla
UNIVERSITY of DUBAI

33.25102 s

-23.96492 s
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Q *ﬂOOd . QG|S 3 Semi-Automatic Classification Plugin = o X

Project Edit View Layer Settings JMUGINSY Vector Raster Database Web Mesh SCP Processing He P — and set detiinion (LT N ot arectory -
4 Download products = -
D L(—‘ @ (V4 Manage and Install Plugins... U_ £A !_: = Basic tooks 1 Cip_Flood b Band name mmm aveiength ‘oMum .
S Wa £ | ] [~ Preprocessing = i
@, Python Console Ctrl+Alt+P . < el it o
q @ \Vai f m 9 ) Chstering
8 Ffo €3 STAC API Browser Plugin ’ R a
8 Daston L
W Erosion -
B RO AR ONMEL Mowm = "
B sew
Browser 21 .~ An update to the QuickMapServices plugin is available & rormnio 2
M ™~ = = & & Band calc
P script 0
4 settings
i User manual ‘ '
®
® nand quich settings
8 x 4 Wavbength Qand order -'wnm-—u ~ Dute| 20200101 ~
Rand set tooks
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r l5.ll'ﬂ¢lmmmiﬂ'l Max rumber of Rerations. | 4 s
Classification
k;Cluﬂmng Use value 35 NoData 0 s
‘Combination Seexd signatures.
=:::|: ® Seed ugnatures from band values Use Signature st as seed signatures Use random seed Sgnatures
W Neighbor Exstance aigonthm ® Mnimum Distance Spectral Angfe Mapping
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@ Postprocessing
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P script
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