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Rapid flood loss estimation driven by social media based inundation maps

GFZ

:':eg"[lrolstz Dcil’ﬁ KAI SCHROTER! , MAX STEINHAUSEN', STEFAN LUDTKE!, BIN YANG? AND HEIDI KREIBICH!

' German Research Centre for Geosciences GFZ, Section 5.4 Hydrology, Potsdam, Germany
> German Research Centre for Geosciences GFZ, Section 1.5 Geoinformatics, Potsdam, Germany
“contact: kai.schroeter@gfz-potsdam.de

Motivation Postdistiller - Collecting, filtering and analysing social-media posts 3d-City flood damage module
: . . Postdistiller architecture (left) and flow-chart of the analyses of the June flood 2013 (right), Fohringer et al., (2015 _ 3
e During and shortly after floods information about affected areas and (left) Y (right), 5 | ) Components of the 3dctd-Prototype, Schroter et al., (2017)
consequences are scarce and not readily available. e . o Lo e
Y L x +” permanent service "x] e Random Forest predictive model on the level of individual buildings
e Rapid inundation maps and loss estimates provide important informa- J{u | - 1 = - [poscrawier o o o based on virtual 3d-city-model data and inundation depths.
. . . . | - : post = :
tion for disaster response, recovery and reconstruction planning. - | { o J | post [POLI | aytomatic ! . . . .. .
’ Y 5 v =T ~. . fitering | . e Derived and validated with empirical data of relative Hlood loss.
e . | ¥ : » ‘ : e | oo
e Photos shared via social media with geo-location tags provide promisin - kevword : . . .
- p . hich &E070 o6 h 5 ; - > T ; e Implemented as a functional extension to the 3D city DataBase.
information which can be used to derive inundation depth maps as an — : PostStorage < decision on event analyses |
input to flood loss estimation models. event related refrioval remove duplicates ; L ost |
harmonize data > ~— —— B .
. . \ j ,"#::HHHH:::H:H:::Haﬁtamuaf%cz:uH:H:::::H:::HH::H:::::HH:::H“*‘
O bJ ectives y /" on demand filtering filtering within within flood-period 15,853,024 ',
; based on seconds _ 1
< > : event-related with geolocation 478,233 ] Oq >
event-related selection . : features within Germany 8 24 ] S
e Investigate the quality of social media based inundation maps. i ere— ) within Dresden target area s S tvaliee
I _‘ I y ===
R Il ; )
e Test and evaluate their suitability for the estimation of flood loss in - v " - | O 3DCityDB
near real_time_ : N — manual shown scene is flooded 74 ; 7))
multi-parameter filtering < request event-related posts s : bﬂ;ﬁ;ﬁg - inundation depth can be derived 43 : 9
view details : photo content acquisition time is around flood peak 12 1 O
A—pproaCh t_ ' | GIS environment j -'CT)
note down derived data I - i O
0 / : ~ 20 pics/hr ; D_
Collect, filter and analyse photos from twitter and flickr using the Post- CTTTT T user : |
. . | optional: u : plausibility reasonable location ' inundation depth
' plausibility checks . [
distiller framework (Fohringer et al., 2015). | Py checs | | oheok |, redible image content ] maps
. _ ) ) ) P S : photo content suitable derived water surface 5 :
Infer inundation depths from photo context information and derive wa- TN : :
. . . . . (output: quantitative data for \) \1 [inunda_tiun depth] ,
ter levels in combination with DEM based ground elevation data. \\ 4 % estimates !
Derive flood maps by spatial extrapolation of individual inundation
depth estimates. Case-study area Dresden (Germany) Results
Estimate flood loss to residential buildings using the 3d-city flood dam- . . . Rapid flood maps; evaluation in comparison to BfG reference map; FAI = Flood Area Index
. Information sources in the City of Dresden
age (3dcfd) module (Schréter et al., 2017) =
®
Innundation
. . . . depth [m]
Application to the June flood 2013 of the Elbe River in Dresden (Ger- o
many).
Discussion
e Social media provide useful complementary information for lood map- || | Jal UL N0 e y P
ping and situation awareness in near real-time. Inundation depths tend Gy N a0 ¢ NN 2 G T T e N N . T NI J< S
to be overestimated for the case study in Dresden. . : . . : .
Y Gauge: Extrapolation of wa- Twitter: Interpolation of so- Twitter+Perils: Twitter Bf(G: Reference flood map
The efficient filtering of social media images is key to purposeful usage _‘ | -y ter level from gauge Dres- cial media based depth val- combined with Pléiades HR1A based on aerial images and
in a timely manner. 23 Stucyarea T ~\ den, 4,227 affected buildings, ues, 11,421 affected buildings, flood footprint, 949 affected terrestrial surveying, 1,444 af-
_ _ , _ _ _ V Gauge Dresden | " pBias=4.8%, RMSE=0.31. pBias=23.5%, RMSE=0.7. buildings. fected buildings.
Algorithms for the automatic selection of relevant images using visual :Innundat'ondepthfromTW'tterdata
. Innundation depth outlier N
analytics are currently under development. _Twitter data without informatior e AT : . . .
Rapid flood loss estimation using 3dctd-module
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