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1. UN-SPIDER Recommended Practices overview

2. Floods Hazard Mapping

3. Radar-based Flood Mapping with Sentinel-1
SAR data
1. SARremotesensingbasics
2. Rapid flood mapping with Python in the cloud
3. Rapidflood mapping with Google Earth Engine

Sentinel-2 image of floods alongthe Niger river in Nigeriain
September 2020. Image: Modified CopernicusSentinel data
2020/Sentinel Hub.

WWW.Unoosa.org | www.un-spider.org 15 April 2021




— S

UN-SPIDER Recommended Practices @Bﬁlli?o’féﬂiTipaceAﬁairs SPACE4SDGS

Hazard, exposure, vulnerability,

: Prevention
and risk assessments and Earl : "
~and Preparedness arly warning systems
Recommended Practice: Flood Mitigation

Pilot project using GIoFAS

Hazard Mappingand Assessment

Recommended Practice:
Exposure Mapping Geoinformation for

Flood Disaster
Management Cycle

Post disaster needs, damage and

Recovery
loss assessments

Recommended Practice:
Radar-based Flood Mapping

Recommended Practice: Flood Mapping
and Damage Assessment Response

Rapid mappingof disaster extent
and impact
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UN-SPIDER Recommended Practices @Bﬁiﬁ?ﬁéﬂiﬁmcemm SPACE4SDGS

Hazard, exposure, vulnerability,

Prevention
and

Recommended Practice: Flood Mitigation
Hazard Mappingand Assessment

and risk assessments

Recommended Practice:
Exposure Mapping
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SPACEASDGS Flood hazard mapping suggested workflow

1) Flood hazard extent generation or retrieving
O Based on space-data of past event: Sentinel-1
O Based on hydrological modelling
O Archived data
2) Exposure analysis in GIS using auxiliary data
Q Population
Q Land cover
QO Infrastructures (buildings, roads)
Q Pointsof interest
3) Map creation
O Hazard map
O Exposure map
Q Risk map

@ UNITED NATIONS
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Flood hazard extent
e ‘k s adera0a

SPAGE4SDGS
> Shows the extent of a historical flood
or potential flood (flood mask layer)

kog
NASARA Wa

> Can be generated through
O Space-data of past event

O Hydrological modelling
> Archive the generated flood masks

into database for future use
> Can be retrieved through ¥
St
O Database of past flood events ™
O Database of modelled events o Jz:f—*ﬁf
O Calculated flood return periods
o
15 April 2021
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UN-SPIDER Flood hazard extent
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Recommended Practices @BE!IE?OTSTJETipaceAﬁairS SPACEASDGS

Workflows using Sentinel-1 SAR data Workflows using modelling
O Flood Mapping and Damage Assessment using O Flood Hazard Assessment

Sentinel-1 SAR data in Google Earth Engine
0O Radar-based Flood Mapping

Output: vector (.shp) or raster (.tiff/.geotiff)
hazard extent layer

> Build up database of flood hazard extents from past events and modelling for future use

O Flood Hazard Mapping

7 WWW.UNOO0Sa.org 15 April 2021



https://www.un-spider.org/advisory-support/recommended-practices/recommended-practice-google-earth-engine-flood-mapping
https://www.un-spider.org/advisory-support/recommended-practices/recommended-practice-radar-based-flood-mapping
https://www.un-spider.org/advisory-support/recommended-practices/recommended-practice-flood-hazard-assessment
https://www.un-spider.org/advisory-support/recommended-practices/recommended-practice-flood-hazard-mapping

Exposure analysis @)oo SPACEASDGS

— S

> Overlay flood mask layer with exposed

elements to estimate the impact Roads
> Exposed elements (auxiliary data) Buildings

Q Population

O Land cover Boundaries

Q Infrastructures (buildings, roads)

Q Critical infrastructures Flooded area

O Pointsof interest
Land cover
Image base

Image: Modified from Esri
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UN-SPIDER Exposure analysis
SPACE4SDGS Recommended Practices

Q Exposure Mapping
a QGIS
Q Import exposed elements

O Disaster Preparedness Using Free Software Extensions
O QGIS (InaSAFE plugin)
O Import exposed elements

O Flood Mapping and Damage Assessment using Sentinel-1 SAR data in
Google Earth Engine

O Google Earth Engine (cloud-based platform)
O Output: Affected number of populationand cropland area

@ UNITED NATIONS
Z¢ Office for Outer Space Affairs
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https://www.un-spider.org/advisory-support/recommended-practices/recommended-practice-exposure-mapping
https://www.un-spider.org/advisory-support/recommended-practices/recommended-practice-disaster-preparedness-using-free
https://www.un-spider.org/advisory-support/recommended-practices/recommended-practice-google-earth-engine-flood-mapping

SPACE4SDGS

Example: Exposure maps

Flood along the Niger River near Lokoja, Nigeria

This map shows the extent of floods along the Niger River near Lokoja, Nigeria on 11 October 2020 overlaying on

a gridded population map.

Ajaokuta

A

Based on population data, the
estimated total affected people
within the flooded extent is
43897 spreading across four
LGAs:

- 26733 in Kotonkar

- 13692 in Lokoja

- 3072 in Bassa

- 400 in Toto

Legend

I Flooded Area

[ LGA boundary
Population per hectare in 2020

Gridded population count
0

N 5
[ RO
M 5

No data

Data Sources

Flooded area: Based on Synthetic
Aperture Radar (SAR) satellite
imagery (Sentinel-1 GRD) from
11 October 2020,

Please note that flood extent
may in some cases not be
detected  properly due to
misclassification of the radar
image.

Gridded population data:
Worldpop.

Administrative boundary data:
GADM

Map produced on 13 April 2021
by UNOOSA/UN-SPIDER Bonn.

Flood along the Niger River near Lokoja, Nigeria

This map shows the extent of floods, affected cropland and affected built up areas along the Niger River near

Lokoja, Nigeria on 11 October 2020.

6.800

Based on the land cover data,
below are the total affected
areas based on types:

- Cropland: 32.85 km?

- Built up areas: 0.25 km?

Legend
0 Flooded Area

Affected land cover
Type

B cropland
Built up areas

Data Sources

Flooded area: Based on Synthetic
Aperture Radar (SAR) satellite
imagery (Sentinel-1 GRD) from
11 October 2020.

Please note that flood extent
may in some cases not be
detected  properly due to
misclassification of the radar
image.

Land cover data: ESA CCI S2
prototype Land Cover 20m map
of Africa 2016.

Basemap: Google,

Map produced on 13 April 2021
by UNOOSA/UN-SPIDER Bonn.
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This map shows the extent of floods, potentially affected buildings and roads around Edeha, Kogi, Nigeria on 11

Exa m p I e: Loca I -SCa I e Flood along the Niger River around Edeha, Kogi
SPACEASDGS = exposure map

Legend Data Sources

[ Flooded Area Flooded area: Based on Synthetic Aperture
i Radar (SAR) satellite imagery (Sentinel-1
Flooded build!
=] SRR GRD) from 11 October 2020. Please note that
I suildings flood extent may in some cases not be
detected properly due to misclassification of
Flooded roads the radar image.

Nassarawa

w— RoOads
Buildings and roads data: Humanitarian
@ Health care facilties  OpenStreetMap Team via QuickOSM plugin.

Health care facilities data and settlement
names: GRID3 Nigeria,

Basemap: Google.

raEnugu "¢ Dyl
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g@?; UNITED NATIONS
NS Office for Outer Space Affairs

e

WWWw.unoosa.org | www.un-spider.org 15 April 2021




— S

UN-SPIDER Recommended Practices @Bﬁéli?ﬁéﬂiﬁmcemairS SPACE4SDGS

Geoinformation for
Flood Disaster

Management Cycle
Post disaster needs, damage and

loss assessments

Recovery

Recommended Practice:

Flood Mappingand
Damage Assessment Recommended Practice:

Response Radar-based Flood Mapping

Rapid mappingof disaster extent
and impact
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Satellite Remote Sensing Sensors (@) nreovemons e SPACEASDGS

a Passive Sensors Q Active Sensors (e.g. Synthetic Aperture Radar, SAR)
+ Easyinterpretation (optical sensors) + Independent of weather and lighting conditions
- Depend onweather and lighting conditions (optical sensors) - Require pre-processing

L .
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SAR Reflection Types @) ironeons . SPACEASDGS

7 N—

Q Specular Reflection Q Diffuse Reflection
Occurs on smooth surfaces (e.g. water) Occurs onrough surfaces (e.g. soil)
- Appears dark due to low backscatter intensity - Appears bright due to high backscatter intensity
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Rule-based Flood Segmentation @) yronamons e SPACEASDGS
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O SAR image after processing Q Histogram
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Rule-based Flood Segmentation (@) nreovemons e SPACEASDGS
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O SAR image after processing Q Histogram
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Limitation: Double bounce backscatter @gﬁggifgﬂiﬁpacemairs SPACE4SDGS

7 N—

Q Urban Areas Q Flooded Vegetation
Multiple reflections at urban geometries Multiple reflections in vegetation
- Appears bright due to high backscatter intensity - Appears bright due to high backscatter intensity

L
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Platform & Data @)oo SPACEASDGS

—

Q Jupyter Notebook

O Open-source and interactive web application
- Share text, live code, visualizations, etc.

A Includes full processing chain including data
query/download and processing

Q Sentinel-1
Q Synthetic Aperture Radar (SAR) mission
O Two identical satellites: Sentinel-1A, Sentinel-1B
O Repeat cycle (max. 6 days at Equator)
A Access: Copernicus Open Access Hub
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https://scihub.copernicus.eu/

Cloud Computing @) ymovmons e SPACEASDGS

7 N—

¥,

Download
A

Processing

——

-_— D

—_ ——————

A A\]
User Input Final Product
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SAR-based Flood Mapping a) office for Outer Space aftars SPACEASDG

Q Processing workflow
SAR Image

Apply Orbit File
Thermal Noise Removal
Radiometric Calibration
Speckle Filter
Terrain Correction

Binarization

Speckle Filtering

Flood Mask
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Flood mapping with
SAR data in GEE

SPACE4SDGS

s KNOWLEDGE PORTAL

Space-based information for Disaster Management and Emergency Response

Search... Q

Home Space Application  Risks & Disasters Links & Resources  Advisory Support  Network Projects News & Events  About Us

Recommended Practice: Flood Mapping
and Damage Assessment using Sentinel-1
SAR data in Google Earth Engine

https://un-spider.org/advisory-
support/recommended-
practices/recommended-
practice-google-earth-engine-
flood-mapping s g ot st e e

Without the need for downloading large and complex data, this cloud-based Recommended
Practice completes all analysis without taking up hard drive space or processing power of the
end-users’ device. By inputting the provided code and simply outlying the region of interest as
well as the before and after dates, this methodology produces in seconds what a GIS user may
take hours to complete.

SAR-based flood mapping is a standard and reliable i1
method for determining the extent of major floods.
S8AR can penetrate cloud-cover, operate in any

weather conditions and provide timely and crucial
information about cne of the most frequent and
devastating natural disasters: flooding. Too often Related Practices
limited technical know-how separates the disaster

As one of the most commeon natural disasters, flooding affects nearly every place on the globe. In
addition to the 100 e lose their I flooding d s $8 bilion annually, creating
major problems for both first responders and disaster managers to address after a disaster

strikes. This Recommended Practice not only creates a quick and usefully outline of floods but
averlays that with land use and population information to instantly output statistics such as area
of cropland and number of population within the damage areas.

Step by Step ' In Detail

Objective:
This Recommended Practice aims to be a simple and quick toal for users of any experience level

to create information about flooding. The code is to be input into Google Earth Engine and run
according to the area and dates specified by the user. After the process has run, the code will

Share this page

create a delineation of flood extent using SAR data and change detection methodology. The
code will also produce information about cropland, urban areas and population density exposed
The code can be run with little-to-no user knowledge of GIS or coding; the code provided has a 3 Twitter
description of each tool it uses to create the end information, as well as an averview of the

strengths and limitations of the product. Additionally, this Recommended Practice can also serve

as a base code for more experienced users to alter and create a better tool for their individual

disaster neads.
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Population

Flood mapping with

e —
° Sentinel-1 (GRD) imagery
ata I n » Intersect ™ Cropland
; layers (MODIS LC)

Automatic

; Urban areas
reprocessin
. | - (MCODIS LC)

Data sources used: v v
. Before-flood Afterflood Exposed Affected Affected
- SentInEI-l SAR data mosaic / population // cropland // urban ire:s/

- DEM ¥ v y v

Speckle-filter Speckle-filter Area Area Area

- GIObal Surface Water Explorer I + I calculation calculation calculation

dataset (JRC) Changs L
- Global Human Settlement dmm” /....fl:::".".“.,".m/
Layer (JRC)
- HydroSHEDS (based on SRTM) '
- MODIS Land Cover data '

Binary flood
extent layer

.I_' Exclude areas

/ DEM with = 5% slope

Global Exclude
Surface Water permanent water

Exclude pixels with
= 4 neighbours

=
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Flood mapping with
SAR data in GEE

Weather/daytime independent False positives from changes on land
surfaces not caused by flooding

SPACE4SDGS

Workflow can be applied to different areas  Difficulties on detecting floods in urban or
densely vegetated areas (double-bounce
effect etc.)

Fully automated after specifying AOI and No capturing of flood peak due to the

time periods acquisition frequency of Sentinel-1

Quick cloud processing Delay in availability of Sentinel-1 data in GEE
(couple of days)

Easy access to additional dataset to Resolution of additional datasets causes

delineate the flood extent (e.g. slope) and uncertainties for damage assessment
damage (population data, land cover data)

@ UNITED NATIONS
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SPACE4SDGS

NITED NATIONS
ffice for Outer Space Affairs

Flood mapping with
SAR data in GEE

Scril - Assets

T -

~ users/mbotez
i Niger_state

i WC_BurnSeverity_GEE_SHP
i kebbi_state

= _
Geometry Imports

Q9 ~v il

+

/Suya Gwasero

= \

Results

Bereguru

Flood status between:
2020-09-01 and 2020-09-15

Estimated flood extent:
based on Senintel-1 imagery from 2020-09-05 to 2020-09-10
70956 hectares

—ow) 2

Estimated number of exposed people:
based on GHSL 2015 (250m)
53515

Estimated affected cropland:
based on MODIS Land Cover 2019 (500m)
11063 hectares

Estimated affected urban areas:
based on MODIS Land Cover 2019 (500m)
0 hectares

Disclaimer: This product has been derived automa
without validation data. All geographic information h:
limitations due to the scale, resolution, date and
interpretation of the original source materials. No liability
concerning the content or the use thereof is assumed by the
producer.

Script produced by: UN-SPIDER December 2019

Okého

Iwere lle Igana Iseyin

~ Imports (1 entry) B
» var geometry: Polygon, 4 vertices

SAR-FLOOD MAPPING USING

A CHANGE

DETECTION APPROACH

Within this

ript SAR Sentinel-1 is being used to
detection approach was chosen, where a before- and af

Ground Range

generate a flood extent map. A change

ter-flood event image will be compared.
Detected imagery

includes the following

preprocessing steps: Thermal-Noise Removal, Radiometric calibration, Terrain-correction
hence only a Speckle filter needs to be applied in the preprocessing.

1
2
3
a
5
6 Sentinel-1 GRD imagery is being used.
7
8
9
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1
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Pizhi

Kutiwenj

A

Use print(...) to write to this console.

Tiles selected: Before Flood (6)
from 2020-05-01 to 2020-05-13
» ImageCollection COPERNICUS/S1_GRD (6 elements)

Tiles selected: After Flood (6)
from 2020-09-05 to 2020-09-10
» ImageCollection COPF_‘RNICUS/SI_GRD (4 elements)

Jigbeji
Minna
Kafin
Babari Zaure
Daniya Gbangba Kwakuti
Ndaba
Diko
Gawu Kwamba
2124
Gwagwalada
Kuje
Yangoji
Yaba
Abaiji
Toto  Kuru
ya EE1
nseni
Kainyehu
Aiyegunle Jinjere
Aiyetoro

Layers
Jere

Bwari

[ 234 )
Abuja

Buga

o o, loods damage.51+ TN I I O N O e ]

~

i
Map Satellite
Janjala NI
ra
Kagarko 2225
Kubacha Kwiol
Kudiri
Kakanya
New Karu Angwa Alura
Ado N
Keffi
Legend

B potentially flooded areas

B affected cropland

B affected urban

Exposed population density
>200
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Mapping results in GIS software @) monaons SPACEASDGS

Floods along the Niger river from Sarafu in the North to Yenegoa in the
South. Focus on the area Sarafu and Jebba (22/09/2020).
8%

QO Export flood mask from Jupyter notebook /
Google Earth Engine as vector file

QO Import into ArcGIS/QGIS
O Combine with other data sources

Legend
Potentisly Booded aress
I egularty occunig orface water

a Create map

Important notice and disclaimer

DESIGNATIONS USED.
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www.un-spider.org

(¢

WWW.UNnoosa.org | www.un-spider.org

\’; UNITED NATIONS
S Office for Outer Space Affairs

SPACEASDES

@un_spider
facebook.com/unspider

15 April 2021



Backu p. QGIS ! NITED NATIONS
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(@ *Nigeria_FloodExposure — QGIS = >4
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh SCP Processing Help

DeERRH Q22,0 PP . BaLNOR & CHMIB-Co-M- Q¥ Ex -y ®XX-x»

abe] Gl ) S &
REV:am @ : e 992 QAR 2
C G B 0CEHAFEEG FONEE - AA O D | Euw Mo MNw [ ONKENE Ui Ex HGe O =0
Layers @® I Processing Toolbox @®
Vo lvamzo-ann Na0B ¥ A
'o 4 @ Points of Interest X
m » (8 Buildings » (9 Recently used
& » [ Roads » (Q Cartography
95 |~ V| @ Flooded Area Kabba/Bu T » @ Database
f V! |1l Flooded Area » @ File tools
= ]:] 1-3_Dissolve_flood » @ Interpolation
@ [:] 1-2 Fix geometries y. r @Q Layer tools
@ . []1-1 Flood hazard » @ Mesh
e v @ Administrative Boundaries » (Q Network analysis
@ LGA boundary copy » @ Plots
% [] state boundary ,‘ » @ Raster analysis
@ v'| | LGA boundary » (2 Raster creation
i v v ﬁh Population . » (Q Raster terrain analysis
)~ [[] 2-2 Zonal statistics » @ Raster tools
v |V 2 Population per hectare in 2020 » (Q Vector analysis
Band 1 (Gray) Bassa » (2 Vector creation
0 » (@ Vector general
5 » @ Vector geometry
M 10 Okehi » (@ Vector overlay
=5 Deki » ( Vector selection
No data - 7 el » (@ Vector table
) Land Cover - ’ Ajaokuta » @ Vector tiles
v Google Satellite 3 » :
B Goog 2-2 Zonal Statistics — Features Total: 4, Filtered: 4, Selected: 0 a® ;&\ DAL
/ o & LT E S P PE = [Ee y S GRASS
p/ ~ o= @ " > &= F < 4 2 LecoS
D0 NAME_O GID_1 NAME_1 GID_2 NAME_2 VARNAME_2 TYPE_ 2 affected_pop » & SAGA
1 Nigeria NGA.23_1 Kogi NGA.234_1 Bassa NULL Local Authority 3072
2 Nigeria NGA.26_1 Nassarawa NGA.26.12_1 Toto NULL Local Authority 400
3 Nigeria NGA.23_1 Kogi NGA23.11_1 Kotonkar Koton-Karfe Local Authority 26733
4 Nigeria NGA.23_1 Kogi NGA.23.12_1 Lokoja NULL Local Authority 13692
‘ »
‘? Show All Features,, )
X Type to locate (Ctrl+K) Coordinate| 293755,902986 | Scale|1:400273 v | @ Magnifier| 100% % | Rotation |0.0° |$| |V Render @ epsc:aze2 @
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Backup: QGIS

e btMOR
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Ha

TEERRE e HLD
BOV.LR D ./

s

250 BN 0= AFER 0, PO
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b I'_:Y’I Points of Interest

v | [ Buildings

4 _Iifl‘ Roads

» I'_?TI Administrative Boundaries

- W Iifl Flooded Area

v| [ Flooded Area
[] 1-3_Dissolve_flood
- I:‘ 1-2 Fix geometries
[] 1-1 Flood hazard
L Iil Population
Iifl Land Cover
- B Affected land cover
Band 1 (Gray)
- M Cropland
Built up areas
Unigue values table
» ¥ 3-3_ClipMask
» = 3-2 ClipExtent
v |v| & ESACCI-LC-L4-LC10-Map-20m-P1Y-2016-
Band 1 (Gray)
No data
Il Trees cover areas
M Shrubs cover areas
Grassland
M Cropland
B Vegetation aquatic or regularly flooded
Lichen Mosses / Sparse vegetation
Bare areas
B Built up areas
Snow and/ar Ice
I Open water
- ¥ Google Satellite

4 3

Q. Type to locate (Ctrl+K) Open InaSAFE impact function centric wizard
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e
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2T 0.010000

Eo
Processing Toolbox
BeEOB TN

» (Y Recently used

» (@ Cartography

» (@ Database

+ @ File tools

» (2 Interpolation

b (@ Layer tools

b (2 Mesh

(2 Network analysis
( Plots

(2 Raster analysis
() Raster creation
(2 Raster terrain analysis

»
3
3
3
»
» (@ Raster tools

+E 200 :‘m u 2

BES

B

count m?
218763
46078
170971
78438
2796
8660 362693542230..
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12610

91621163.2551...

19298144.3867...

T1605170.4487...
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1171005.94004...

- O X

& LT ES D

LC_Label

Trees cover areas
Shrubs cover ar...
Grassland
Cropland
Vegetation agu...

Bare areas

251707.64304898 Built up areas

5281253.5421758 Open water

i

Coordinate| 281343,851062 % Scale|1:315134 ~

& Magnifier| 100% :

Rotation 0.0 °
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Ba C ku p : QG IS | g?f:zg?o?g-ﬂ‘f)ewgpace Affairs SPACE4SDGS

(2 Nigeria_FloodExposure — QGIS = X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh SCP Processing Help

NeERRY 2RI PrR I BetlOR CAEEHIB-Co-T- Q¥[Je  Bx -y X X-3

RQV.AZm @B 1y - =G e qegay QQR 2
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Layers @® Processing Toolbox @x
Vo l¢amsi-am0 4 R"RA0B T XN
'Q v @] Points of Interest
E V| . settlement-points (9 Recently used
& v ® Health care facilities @ Cartography
9% |~ VI & Buildings @ Database
ﬁ: v |:] Flooded buildings @ File tools
: v| [l Buildings @ Interpolation
@ v [v| @ Roads @ Layer tools
'{: - == Flooded roads @ Mesh
- road ( Network analysis
@ v Flooded roads Q@ Plots
% Vv == Roads (Q Raster analysis
(?3 Jim Administrative Boundaries ( Raster creation
A v v ﬂ] Flooded Area (@ Raster terrain analysis
@ - V' [l Flooded Area @ Raster tools
[] 1-3_Dissolve_flood (@ Vector analysis

[] 1-2 Fix geometries
[] 1-1 Flood hazard
4 ﬁl: Population
@ﬂ Land Cover
V| = Google Satellite

( Vector creation
(@ Vector general
() Vector geometry
(@ Vector overlay
(@ Vector selection
(@ Vector table

@ Vector tiles

&% GDAL

& GRASS

i3 LecoS

& SAGA

« v

Q. Type to locate (Ctrl+K) Coordinate | 255462,800882 |\ Scale 1:14707 v | @4 Magnifier 100% || Rotation [0.0°  |%| V/|Render @ epsciazesz @
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Backup: Jupyter Notebook B e o ovrsoace rors SPACEASDGS
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Step by step: Radar-based flood mapping with Python Shere Te pege
[ © share 312 |

" ‘ — , “"”“er
In Detail

Back to overview

Fiile Structure

The Jupyter Notebook file constitutes the directory of origin. Additional data is contained in subfolders. Sentinel-1 images need to
be stored in & subfolder called ‘nput”. If no image is provided, the subfolder will automatically be created when accessing and
downloading data from th el 5 Hub through this tool. If an area of interest |, ) file is avallable (supported
formats SON, SHP, KML, KMZ), it needs to be placed in a subfolder called 'AOS. if none are available, an interact
will allow to manually draw the area of interest. For reasons of automatic file selection, it is recommended 1o place only one ACI
file in the respe: folder. However, if multiple files exist, GeocJSON files are pricritized followed by SHP, KML, and KMZ. The

processed data is stored in a subfolder caled 'oufput’

— z ) ) )
20 Open in Colab In order to run the tool with no user interactiol

Data Access:

e map

0!

() Open in GitHub 12

riy defined. This means that the ‘input’ subfolder must

all inputs must be

2 include one single Sentingl-1 image and the ‘ACY’ subfolder one single AQI file. All other scenarios do require manual interaction
Processing Steps: e § ole § n g ql a ctiol
_ . y - such as downloading data or defining an ACI
. b B
3 s X S Limizalions
2] . "
5 t ‘-~ Difficulties in detecting flooded vegetation and floods in urban areas due to double bounce backscatter. f water and non-water
e ,)‘V are very unegually distributed in the image, the histogram might not have a clear local minimum, leading to incorrect resulis in the
!. N ?,‘ automatic binarization process
4 3 a ' ‘\-’, r Important The Jupyter Notebook takes advantage of th
Y P interfa apy. Click here for further information. Furthermore

ad up to the ex f a d mask
IN-SPIDE

ifications

WWW.UNnoosa.org | www.un-spider.org




ackup: Jupyter Notebook ) TR NaToNs SPACE4SDGS

ffice for Outer Space Affairs

Download Image

Download

Username

User Input

User Input

Polarisation
Download Image
Plot Results

i t trigger the retrieva

o . . . . a e 3 B ed (v in 24 hours)
Please specify in the code cell below i) the polarisation fo be processed, i) whether data shall be downloaded from the o
( alls AL Hub with resps
plotted during the process.

W
m

nsing period and login details, and ii) whether i

rmed ults should be

# Click to run

+
# polarisations to be processed =
polarisations = "WVH' # "wH', "w', 'both’
_ ) ) W
# downlogd imoge from Copermicus Open Access Hub
download = { . - —
' imageDownlcad' 1 True, # "True®, 'False’ L]
'period_start' : [2820, 11, 5], # format: [Year, Month, Day]
'period_stop' : [2820, 11, 13], # format: [Year, Month, Day] @ N
'username’ t "username', # username fFor Llogin | @ » Zacaps b oo poovind
' sword® R ' e e e e N " Sonta fosa inm | Hondura: s
password t "password # password for login e Citdad fe Guatemala | “Chadmu - Setstox o | Honduras cax
oobondon Sy aguns e P : Yo
# show intermediate results if set to "True' o 2 P S Covese
plotRescluts = True # 'True’, 'False’ Som E R Wsoreonate C1SAIVAC \oyiease | Map cain
Search
Initialization Loading...

Successfully connected to Copernicus Open Access Hub.

T'his section loads relevant Python modules for the following analysis and initializes basic functionalities.

Index Ingestion Date Polarisation Size
e n e The 1 2020-11-11 18:4137.561000 W VH 15768 Download
# Click to run
Tie 2 2020-11-07 12:39:05.077000 WV VH 16GB Download
Tiie 3 2020-11-07 03:19:32.017000 WV VH 183G8 Download
The 4 2020-11-0703:19:22.050000 WV VH 157G8 Download

Product 9dsfefae-7ds3-461¢-884a-61bolcessbs is online. Starting download.

Downloading: 1o%| [ NMNNNNE 5o1v/991 [e2:44<e0:00, 22.3M8/s]
#05 checksumming: 100% | [N °°1v/991M [99:02<80:00, 391MB/s]

WWW.Unoosa.org | www.un-spider.org 15 April 2021




NITED NATIONS
ffice for Outer Space Affairs

Backup: Jupyter Note

# Click to run

Processing

Selected: S1A_IW_GRDH_1SDV_202811117114548_20201111T114613_035200_841C27_@ASE.zip

Reserva
-+ de lo Biosfera Belize
Maya
Fiores
. *
o -
K. Conen Mole 4
3

If more than one Sentinel-1 image exists in the subifclder, the user can select which one is to be used for 1
The subset is generated according to the ACI file in the ‘ACI subfolder. If no ACI file is pr
drawing the area of interest. Subsequently, the following processing steps are performed:

processing.
dided, an interactive map allows

Puertd Barmos

1. Apply Orbit File: The orbit file provides accurate satellite position and velocity information. Based on this information, the orbit 50 kv Cotin
state vectors in the absiract metadata of the product are updated. The precise orbit files are available days-to-weeks after =L Gybonfivt | Map dai () OsenSivetin: comsibutars

the generation of the product. Since this is an of
file is not yet available to allow rapid mapping applications.

nal processi 2p, the tool will continue the workflow in case the orbit

Stant Processing

Subset successfully generated.
2. Thermal Noise Removal Thermal noise correction is applied to Sentinel-1 L

1 GRD products which have not already

been corrected. 1. Apply orbit File: .82 seconds
2. Thermal Noise Removal: .1 seconds
; . Calibration: S . " . . o iy i g 4 g ~ N 3. Radiometric Calibration: .3 seconds
3. Radiometric tion: The objective of SAR calibration is to provide imagery in which the pixel values can be directly 4. speckle Filtering: .01 seconds
related to the radar backscatter of the scene. Though uncaliorated SAR imagery is sufficient for qualitative use, calibrated 5. Terrain Correction: .85 seconds ---
SAR images are essential to the quantitative use of SAR data. 5. BinarIzation: 390 SELONMS oo
- 7. Speckle Filtering: --- ©.81 seconds ---
S e . . . y . . 8. Plot: --- 55.75 seconds ---
4. Speckle Fiftering: SAR images have inherent texturing called speckles which degrade the quality of the image and make
interpretation of features more difficult. Speckles are caused by random constructive and destructive interference of the de- 8 Sigma0_VH_db Histogram: Sigma0_VH_db
phased but coherent return waves scattered by the elementary scatter within each resolution cell. Speckle noise reduction
can be applied either by spatial filtering or multilook processing. A Lee filter with an X, Y size of &, 5 is used in this step.
1000
5. Terrain Correction: Due 1o topographical variations of a scene and the tilt of the sateliite sensor, distances can be distorted in
the SAR images. Data which is not directly directed towards the sensor's Nadir location will have some distortion. Therefore,
2000
terrain comections are intended to compensate for 1t distortions to allow a realistic geometric representation in the image.
G. Binarization: In order 10 obtain a binary flood mask, the histogram is analy: to separate water from non-water pixels. Due 2000
SAR sensors and the comparal ooth surface of water, only a very small proportion of
values in the histogram. The threshold used for
separation is automatically calculated using scikit-im implementations and a combined use of the minimum n d and
Xy d. The 5 er | r of the European Space Agency is used to mask out permanent water bodies.
5000
7. Speckde Filfering. A Median filter with an X, Y size of 7, 7 is used in this s
1000 2000 000 000 -30 -20 -10 0 )
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Data Export

Export

The processed flood mask is exported as GeoTlFF, SHP, KML, and GeoJSON and stored in the ‘output’ subfolder. An interactive

map  the flood mask.

# Click to run

Exporting...

1. GeoTIFF: --- 31.88 seconds ---
2. SHP: --- 23.53 seconds ---
3. KML: --- ©.55 secends ---
4. GeoJSON: --- 1.68 seconds ---

Files successfuly stored under /home/ecuser/Desktop/Recommended Practices/output.
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J ity
/ %
] g
>
o
Haiat { " ot
Tegws -‘ M
(holomd
: 6
a’
San Pedro ‘ f,
10 W . Sula N -

pyleaiet | Map data (c) OpenSueethtap contrexstos

WWW.Unoosa.org | www.un-spider.org 15 April 2021




