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Objective of this practice

Determine the extent of flooded areas

SAR satellite imagery constitutes a viable solution to process
images quickly determine the flooded areas

Near real-time flooding information to relief agencies
Flood extent information can be used for damage assessment

Risk management

Creating scenarios showing potential population, economic
activities and the environment at potential risk from flooding

No cost
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Information on Sentinel mission
Mission Orbit:

Orbit Type: Sun-synchronous, near-polar, circular
Orbit Height: 693 km

Inclination: 98.18°

Repeat Cycle: 175 orbits in 12 days

Payload:
C-SAR (C-band Synthetic Aperture Radar)

Resolution and Swath Width (Four modes):

strip Map Mode: 80 km Swath, 5 x 5 m spatial resolufion
Interferometric Wide Swath: 250 km Swath, 5220 m spatial resolution
Extra-Wide Swath Mode: 400 km Swath, 25 x 100 m spatial resolution
Wave-Mode: 20 km x 20 km, 5 x 20 m spatial resolution

UN-SPIDER



{@ UNITED NATIONS
S2Z Office for Outer Space Affairs

=N

f
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

TABLE 1. COMMONLY USED FREQUENCY BANDS FOR SAR SYSTEMS AND THE CORRESPONDING FREQUENCY

AND WAVELENGTH RANGES. APPLICATION EXAMPLES ARE: 1) FOLIAGE PENETRATION, SUBSURFACE IMAGING
AND BIOMASS ESTIMATION IN P- AND L-BAND; 2) AGRICULTURE, OCEAN, ICE OR SUBSIDENCE MONITORING IN L-,
C-, S- AND X-BAND; 3) SNOW MONITORING IN X- AND KU-BAND; AND 4) VERY HIGH-RESOLUTION IMAGING

IN X- AND KA-BAND. MOST USED FREQUENCY BANDS ARE L-, C- AND X-BAND.

2-1 0.5-0.25
15-30 60-120

Polarization
{H = Horizontal
V = Vertical)

HH+HV, VH+VV, HH, VV

HH+HV, VH+VV, HH, VV

HH+HV, VH+VV, HH, VV
HH, VV

Frequency Band Ka Ku X C S
. Frequency [GH1] 40-25 17.6-12 12-7.5 7.5-3.75 3.75-2
. Wavelength [cm] 0.75-1.2 1.7-2.5 2.5-4 4-8 8-15
Mode Incidence Angle = Resolution = Swath Width
Stripmap 20 - 45 5%x5m a0 km
Interferometric Wide swath 20 - 46 Hx20m 250 km
Extra Wide swath 19 - 47 20 40 m 400 km
Wave 22-35 5xhm 20 % 20 km
35 - 38
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Flood Mapping around Vembanadu Lake Karala

B Flooded Area 21 Aug 2018
‘Cherthala

B Flooded Area 7 Dec 2018
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Radar Polarisation

y
? Polarization Combinations
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Strengths of SAR Limitation of SAR

Cloud independent images. Potential false alarm from shadows

smooth objects e.g. roads & sand

High re-visit time Difficult detection floods in urban

areas

Easy detection of smooth water.

A to 95% Difficulties in detecting flooded
ccuracy: up to 95%

vegetation
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Methodology and software

The practice shows

the use of ESA's Google Earth is used
Threshold method o
SNAP software for . to visualize the
: for deriving the flood .
pre-processing and results of image
: extent :
processing of SAR processing

imagery

Space Research Institute NASU-SSAU, Ukraine.
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Data Access

Y

The Sentinels Scientific Data
Hub free, but requires
registration

SAR data from Sentinel-1 is
what we want

Specify data; product
type, sensor mode, sensing
download period; using web preview
draw extent of
interest/region
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Steps to follow

Load ZIP or Calibration
UNZIPPED folder Dol
filtering
Visualization in Google Geomejcrlc Binarization
Earth correction

UN-SPIDER
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Data preparation

* Read ZIP sentinel-1 data from the directory

 View product explorer for

i. Metadata (orbit and image);

ii. Tie-points grid (interpolated latitude, longitude, incident angle and slant
range time values);

iii. Bands (actual image bands)
iv. By right clicking on the Product, Properties can be opened which include

information on mission, acquisition date, pass, etc.Double click

UN-SPIDER
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* Click on bands to display bands to

a. Amplitude
b. Intensity

* Double click on amplitude or Intensity to display image

 To subset, select on Menu panel ‘Raster’ --> ‘Subset’. Specify region of
interest and click OK button.
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Load ZIP or

UNZIPPED folder Calibration
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Calibration

Menu panel == ‘Radar’ --> ‘Radiometric’ --> ‘Calibrate’

File Help

1/O Parameters || Processing Parameters

Source Product Polrisatons: W

source:
[2] subset_1_of S1A_IW_GRDH_1SSV_201501221030723_201501... v [... ]

Target Product
Name:
GRDH_1SSV_20150122T030723_20150122T030752_004278_005347_8809_Cal

Save as complex output
/| Save as: BEAM-DIMAP - 2

Directory: [¥] Output sigma0 band

C:\Users\stefanski\Desktop\Malawi\Processed | Output gamma0 band
V| Open in SNAP ["] Output betad band
Output DN band

A new product with calibrated values of the backscatter coefficient

UN-SPIDER
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Load ZIP or
UNZIPPED folder

Calibration

Speckle
filtering

N
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Speckle Filtering

Menu panel ==> ‘Radar’ -> ‘Speckle Filtering” -> ‘Single Product Speckle Filter’
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Load ZIP or
UNZIPPED folder

Calibration

Speckle
filtering

N

Binarization
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Binarization

To separate water from non-water a threshold can be selected select
‘Colour Manipulation tab’-> view histogram

I subset 0_of_S1A JW_GRDH_1SSV_201501227030723_201501227030752, 004278, 005347_8808_Col LeeTa7 - [0 0_of S1A IW_GROM_1S5V_20150122T030723_20150122T030752, 004278 0053478809, Cal_Lee7x7 dim) - [Sigme0, V) - sna? I = T 3
Q-
s B R O0QAANVROOR: \DEH
2 intermty v = () (3 Some0vv = [ (4 Sgme0 W m
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http://www.un-spider.org/sites/default/files/SNAP-flood-31.jpg
http://www.un-spider.org/sites/default/files/SNAP-flood-31.jpg
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Target product:
' [4] subset_0_of S1A_IW_GRDH_1SSV_20150122T030723_20150122T030752_004273_005347.8809_Cal_Lee7x7 v |
Name: water
. . Description:
To Binarize: it

Menu panel =>‘Raster’ --> ‘Band Math’ |7 ==

[7] virtual (save expression only, don't store data)

Generate assodated uncertainty band
Band maths expression:
Sigma0_VV|

[ Load... H Save...

Product: |[4] subset_0_of S 1A_IW_GRDH_1SSV_20150122T030723_20150122T030752_004278_005347_8809_Cal_Lee7x7 v
Data sources: Xpression:
Sigma0_VV

|255* (Sigma0_VV<2.22E-2)

[
[
l
[
[

Constants. ..

Operators. ..

Functions...

| Show tie-point grids

o} 1= fi Ok, no errors.
Show single flags

Lok J[ concel ][ teo ]
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Load ZIP or Calibration
UNZIPPED folder Speckle
filtering
Geometric C .
) Binarization
correction

UN-SPIDER
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https://scihub.copernicus.eu/dhus/#/self-
registration
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Geometric Correction
Re-project the image to a geographic projection

Radar --> Geometric --> Terrain Correction --> Range-Doppler Terrain Correction
&- Range Doppler Terrain Co_ & &= Range Doppler Terrain Correct_ @

File Help File Help

1/O Parameters | processing Pa[arnetefs‘ [ I/O Parameters | Processing Parameters

Source Product Source Bands: [sigmao_vv
source: water
[4] subset_0_of S1A_IW_GRDH_1SSV_20150122T030723_20150122T030752_00... v |[...]

Target Product
Name:
W_GRDH_1SSV_20150122T030723_20150122T030752_004278_005347_8809_Cal_Lee7x7_TC L
Digital Elevation Model: SRTM 3Sec (Auto Download)
V| Save as: BEAM-DIMAP - ¢
DEM Resampling Method: BILINEAR _INTERPOLATION
Image Resampling Method: BILINEAR _INTERPOLATION
Source GR Pixel Spacings (az x rg): 10.0(m) x 10.0(m)
V| Open in SNAP Pixel Spacing (m): 10.0

Pixel Spacing (deg): 8.983152841195215E-5

Map Projection: [ WGS84(DD)

Directory:
C:\Users\stefanski\Desktop\Malawi\Processed

V| Mask out areas without elevation
Output bands for:

V| Selected source band DEM [] Latitude & Longitude

| Incidence angle from ellipsoid Local incidence angle Projected local incidence angle

Apply radiometric normalization
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Load ZIP or
UNZIPPED folder

Visualization in Google
Earth

Calibration

Speckle
filtering

Geometric
correction

N

Binarization
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Visualization
Menu panel==
File --> Export --> Other --> View as Google Earth KMZ.

The KMZ file will be directly imported to Google Earth

\

Googlc earth
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To display solely the water pixels

unzip the KMZ file from SNAP; the resulting folder will include an
overlay.kml file and an overlay.png

Overlay KML
( A[ IrfanView
override the overlay.png and import the
overlay.kml to Google
Overlay PNG check ‘Save
Transparent Color’,
e background dDEITER Ll et Save Transparency
color to color via the Menu 5 Al
transparent el s = channel,use main
Replace Color :
window color
\_ y

_Atransparecy
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Mission Objectives:

« Land monitoring of forests, water, soil and agriculture

« Emergency mapping support in the event of natural disasters
« Marine monitoring of the maritime environment

« 3Seaice observations and iceberg monitoring

« Production of high resolution ice charts

« Forecasting ice conditions at sea

« Mapping oil spills

« Seavessel detection

« Climate change monitoring
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