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LS3 WORKFLOW: FLOOD AND
WATERLOGGING DETECTION

User Story:

, | want to quickly delineate and
categorize flooded areas based
on satellite/aerial imagery and =
combine it with existing spatial
datasets to provide decision
makers with information and
maps for damage assessment.”

Source: Consolidated user requirements, Deliverable D1.2.2
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BASELINE

,,As-is” situation:
Current workflow implemented using proprietary software

e Preprocessing of satellite images

o Geometric transformation, reprojection

o Cloud and cloud shadow filtering = cloud mask

o Radiometric calibration == ToA reflectance calculation

o Calculation of spectral indices == NDVI, NDSI, NDW| = NDxl
e Processing —thematic classification via thresholding

o Inputs: ToA reflectance calibrated image, spectral indices, cloud
mask, mask of natural waters (rivers and lakes)
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EXPECTED IMPROVEMENTS

Motivations:

Operational cooperation with civil protection and water authorities
National Agricultural Risk Management System (MKR)

EU-wide mapping of water bodies from HR satellite imagery
Country-wide delineation of lakes and ponds from orthophotos

Faster, more automated processing to enable more
iterations to improve results

Processing on huge areas and/or high-resolution data

Better use of available processing power and human
resources

More interactivity to determine appropriate parameters
(thresholds)

Smarter algorithms to extract relevant information more
efficiently
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SERVICES: PROCESSING WORKFLOW 1.0

Services developed in cooperation with (E._;’D (Q‘}')
ELTE-IK, based on the AEGIS open-
source spatio-temporal framework dncluderincludes

—~—

developed there (Q)

* Preprocessing of raster data:

Calculates TOA reflectance. ekt N
Automatic parameter setting for [w
SPOT-5 based on metadata parser l,,s/ _ O\ dineluder
- - O o pecify parameters | -
o Calculation of Spectral Indices: to T - inistor IR
calculate NDxI indices for subsequent o @
classification. Band combinations are | v

set automatically based on image

d ,I wservice»
l I leta ata Flood and waterlogging | service
| £ | ¥
. classuf cation (80) «m\okes» —— | A
. ‘g . f “reflectance (73)

« Thematic classification of raster o cpresedes» |
data: is used for the creation of / ewam:;camn : kg
thematic rasters with a pre-defined - / A\ A ZES
set of categories, based on thresholds wrpokes ol ( @
| ‘. NDxI (76)
e Flood and waterlogging S precndem

classification: complex wrapper &R e
service that enables workflow nesting P ‘classification (69)
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with [Satellitelmage] do
apply RadiometricEnhancement
using Method: ""toa-reflectance”

and BandlIndices: "2,3,4,5" WORKFLOW

Tl
appljssgsctf::?:cj::xing DESCRIPTION
with Reflectance IN DSL

using Spectrallndex: "ndxi™
and RedBandIndex: 1
and NIRBandIndex: 2
and SWIRBandlndex: 3
as NDVI

apply WaterloggingDetection
with Reflectance
and NDVI
and [CloudMasklImage]
and [NaturalWaterMasklmage]
using LowerThresholdSWIRtoWaterlogging: O
and UpperThresholdSWIRtoWaterlogging: 5
and UpperThresholdREDtoSAS: 15
and UpperThresholdSWIRtoVegetation: 11.3
and LowerThresholdNDVItoVegetation: 40
as result

store

apply GenerateVisualizationFile
with result
using showcaselD: "LS3"

store

end
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PARALLEL EXECUTION

The detection process can be performed pixel-wise, thus
the operation can be performed in parallel on any part of
the image

source parts Water|ogging result parts
detection < T o
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Short description

version 2

Description

with [Satelliteimage] do
apply RadiometricEnhancement
using factor: 2.0 and offset 0.0 and method: toa-reflectance”
apply Spectralindexing
apply WaterloggingDetection
using upperThresholdWaterlogging: 12
and lowerThresholdWaterlogging: 99
and upperThresholdSoilSerious: 11
and upperThresholdSoilModerate: 13
and upperThresholdSoil: 15 o
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o %
e+ OfJp¥4 19019 156
Accepted e Running success s Partial Success Errors
Show all = Apply filter A Apply filter Y Apply filter T Apply filter Y Apply filter hd
£ Reload
@ Job list © Details
@
+ LS3 Landsat with Vis (04.05 2016 08:56:01) Name LS3 Landsat with Vis (04.05.2016 08:56:01)
Thu Jun 23 2016 08:56:06 GMT+0200
v LS3 Landsat with Vis (03.05 2016 22:24-54) Started =
Ended Thu Jun 23 2016 09:04:39 GMT+0200
+ LS3 Landsat with Vis (03.05 2016 21:47-49) o
Progress Finished: 4/4 (Successful: 4, Failed: 0)
+ LS3 Landsat with Vis (03.05.2016 19:10:30) Status SUCCESS
+ LS3 Landsat with Vis (03.05 2016 18:40°53)
& DOWNLOAD
Marine showcase 2 (03.05.2016 18:04:45)
> VISUALIZE
+ LS3 Landsat with Vis (03.05 2016 18:01:25)
+ Land showcase 1.2 (03.05.2016 15:50:33)
+ Land showcase 1.1 (03.05.2016 15:46:47) i visual_temptation_d945ee4b_result tif
+ L33 Landsat with Vis (03.05.2016 15:32:07) i visual_temptation_d945ee4b_result tif [

K vis.iqv

IQmulus Final Workshop — Bergen, Norway, 21 September 2016

e o——
SEVENTH FRAMEWORK
PROGRAMME



PROCESSING: INPUT & RESULTS
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CONCLUSIONS AND OUTLOOK

Distributed and automated processing of satellite
Imagery for mapping flood and waterlogging is
Implemented

Automatic preprocessing implemented based on
Image metadata parsing

Algorithms for image analysis are implemented on a
uniform platform - quicker, more efficient than the
previous solution

mportant exploitation path for the post-project

period: replacement of the old solution with IQmulus
| S3 workflow

Works for Sentinel-2, Landsat and SPOT satellite
Imagery — can be extended to other sensors
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A High- volume Fusion and Analysis Platform
for Geospatial Point Clouds, Coverages
and Volumetric Data Sets

Thank you!
Questions?

Daniel Kristof
kristof.daniel@fomi.hu

www.fomi.hu

www.igmulus.eu
Join us on LinkedIn — look for the ,|Qmulus” group
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