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Motivation ::: Big Data
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Social Media in Crisis Management
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Estimating Disaster and Damage Footprints

▪ Current approaches: temporal lag, limited resolution, 

lacking information for change detection

▪ Crowdsourced data: instant

availability, in-situ information

▪ …but: uncertainty, unstructured

and non-standardised information

5

Source: Resch, B. , Usländer, F. and Havas, C. (2017) Combining Machine-learning Topic Models and Spatio-temporal Analysis of Social Media Data for 
Disaster Footprint and Damage Assessment. Cartography and Geographic Information Science (CaGIS), DOI: 10.1080/15230406.2017.1356242

http://twitter.com
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Estimating Disaster and Damage Footprints

9

Source: Resch, B. , Usländer, F. and Havas, C. (2017) Combining Machine-learning Topic Models and Spatio-temporal Analysis of Social Media Data for 
Disaster Footprint and Damage Assessment. Cartography and Geographic Information Science (CaGIS), DOI: 10.1080/15230406.2017.1356242

▪ Where do relevant social media posts cluster?
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Estimating Disaster and Damage Footprints

10

Source: Resch, B. , Usländer, F. and Havas, C. (2017) Combining Machine-learning Topic Models and Spatio-temporal Analysis of Social Media Data for 
Disaster Footprint and Damage Assessment. Cartography and Geographic Information Science (CaGIS), DOI: 10.1080/15230406.2017.1356242
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Estimating Disaster and Damage Footprints
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Source: Resch, B. , Usländer, F. and Havas, C. (2017) Combining Machine-learning Topic Models and Spatio-temporal Analysis of Social Media Data for 
Disaster Footprint and Damage Assessment. Cartography and Geographic Information Science (CaGIS), DOI: 10.1080/15230406.2017.1356242
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Estimating Disaster and Damage Footprints

12

S
o
u
rc

e
: 

R
e
s
c
h
, 
B
. 

, 
U

s
lä

n
d
e
r,

 F
. 
a
n
d
 H

a
v
a
s
, 
C
. 

(2
0
1
8
) 

C
o
m

b
in

in
g
 M

a
c
h
in

e
-

le
a
rn

in
g
 T

o
p
ic

 M
o
d
e
ls

 a
n
d
 S

p
a
ti
o
-t

e
m

p
o
ra

l 
A
n
a
ly

s
is

 o
f 
S
o
c
ia

l 
M

e
d
ia

 D
a
ta

 f
o
r 

D
is

a
s
te

r 
F
o
o
tp

ri
n
t 

a
n
d
 D

a
m

a
g
e
 A

s
s
e
s
s
m

e
n
t.

 C
a
rt

o
g
ra

p
h
y
 a

n
d
 G

e
o
g
ra

p
h
ic

 
In

fo
rm

a
ti
o
n
 S

c
ie

n
c
e
 (

C
a
G

IS
),

 D
O

I:
 1

0
.1

0
8
0
/1

5
2
3
0
4
0
6
.2

0
1
7
.1

3
5
6
2
4
2

N
a
p

a
 V

a
ll

e
y
 E

a
r
th

q
u

a
k
e

1,012,650 Tweets



Bernd Resch 03 December 2024

Estimating Disaster and Damage Footprints
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100,195 Tweets

https://www.chron.com
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Fast, Geo-located, Multi-media Information
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Multi-modal Machine Learning
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Multi-modal Machine Learning
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▪ Integrating semantic topic and sentiments of text, 

the geo-location and the posting time

text

time

geo-location multimodal 
model

interpretable, 
multimodal 

clusters of posts



Bernd Resch 03 December 2024

Multi-modal Machine Learning
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▪ Cluster feature 
vectors in n-
dimensional 
space

▪ Multi-language 
support

▪ Output: cluster 
map with clear 
topic, sentiment, 
location and time
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Multi-modal Machine Learning
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▪ Automated topic 

labelling 

Llama2

▪ Labelling of BERTopic

outputs (single words 

associated with 

semantic topics)
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Multi-modal Machine Learning
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Spatio-temporal Epidemiology
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Geo-social Media ::: COVID-19

22

▪ USA/DACH: COVID-19 related tweets
(keyword-filtered)

30 January
WHO: Public Health 
Emergency of 
International Concern

11 March
WHO declares 
pandemic

24/25 February
WHO: “potential 
pandemic”
CDC warning

Kogan, N.E., Clemente, L., 
Liautaud, P., Kaashoek, J., Link, 

N.B., Nguyen, A.T., Lu, F.S., 
Huybers, P., Resch, B., Havas, C., 

Petutschnig, A., Davis, J., Chinazzi, 
M., Mustafa, B., Hanage, W.P., 

Vespignani, A. and Santillana, M. 
(2021) An Early Warning Approach 
to Monitor COVID-19 Activity with 

Multiple Digital Traces in Near Real-
Time. Science Advances.

02 October
POTUS tests 
positive

DACH region:

Corona-related tweets
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Social Media COVID-19: Comparison with other Data

Kogan, N.E., Clemente, L., Liautaud, P., Kaashoek, J., Link, N.B., Nguyen, A.T., Lu, F.S., Huybers, P., Resch, B., Havas, C., Petutschnig, A., Davis, J., Chinazzi, M., Mustafa, B., 
Hanage, W.P., Vespignani, A. and Santillana, M. (2021) An Early Warning Approach to Monitor COVID-19 Activity with Multiple Digital Traces in Near Real-Time. Science Advances.
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Social Media ::: COVID-19 Hot Spots
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Humanitarian Safety ::: HUMAN+
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HUMAN+ ::: Motivation

▪ Challenges through intensified 
refugee movements of the last 
few years

➔ Humanitarian safety through 
better reception, transfer, supply
& accommodation

➔ Integrated
situational
awareness

26
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HUMAN+ ::: Social Media Analysis

▪ Change of 

spatial focus 

areas over time

▪ Hot spots clearly 

visible

27
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HUMAN+ ::: Social Media Analysis

▪ Change of 
spatial focus 
areas over 
time

▪ Hot spots 
clearly visible
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Havas, C., Wendlinger, L., Stier, J., Julka, S., Krieger, V., Ferner, C., Petutschnig, A., Granitzer, M., 
Wegenkittl, S. and Resch, B. (2021) Spatio-Temporal Machine Learning Analysis of Social Media 

Data and Refugee Movement Statistics. ISPRS International Journal for Geo-Information, 10(8), pp. 
498, DOI: https://doi.org/10.3390/ijgi10080498.
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Tweets: Origin-Destination
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▪ # of tweets

 Hungary → Austria

 Balkans → Austria

 Austria → Germany

➔ Austria as central 
transit/target country

➔ Relatively large portion with 
origin OR destination
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The Practice ::: AIFER FEx
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AI in Disaster Management

▪ 900 action forces, 4 disaster areas

▪ Realistic crisis management board: S1-S5 
doubled

 Region of Salzburg, Red Cross, Johanniter, THW, 
Fire Brigade

 Tech support through project staff

▪ DIGITAL crisis management center
in the iDEAS:lab Salzburg

➔ Goal: evaluating the usefulness and
usability of the AIFER
information layers
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AI in Disaster Management

▪ Analysis of heterogeneous 

big data

▪ Automation of the analysis of 

EO and Web data

▪ Quantification of the spatial 

extent and affected areas
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▪EA Oberndorf / Laufen

▪EA Salzburg Stadt

▪EA Seekirchen

▪EA Kuchl

AIFER FEx ::: Disaster Sites (EA)
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Geo-social Media Hotsots

▪ Temporally changing spatial disaster 
areas
➔ Hotspots

▪ Single posts (Text, images, videos)

▪3
4
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AIFER FEx ::: Social Media Reporters

▪ Live Reports

from the field

▪ Direct 

integration

into the COP

35
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Oberndorf / Laufen

Salzburg

Seekirchen

Kuchl

▪Chiemsee

▪Königssee

▪Attersee

36

▪EA Oberndorf / Laufen

▪EA Salzburg Stadt

▪EA Seekirchen

▪EA Kuchl

AIFER FEx ::: Flood Monitoring Using Radar Satellites
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▪Satellitenbild vom 15.09.2020▪Satellitenbild vom 22.04.2023▪Drohnenbild vom 22.04.2023

▪ 68 Fahrzeuge

▪ 16 Gebäude
▪ 237 Fahrzeuge

▪ 207 Gebäude

37

Satellitenaufnahme Gebäude

Fahrzeuge

EA Salzburg Stadt EA Kuchl

Drohnenbefliegung

AIFER FEx ::: Optical Satellite and Drone Imagery
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AIFER FEx ::: Information Fusion

▪ Verschneidung heterogener 

Informationsebenen:

 Hochwassermasken (Satellit)

 Twitter Hotspots

 Bevölkerungsdichte

▪ Wo sind besonders stark betroffene Gebiete?
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AIFER FEx ::: Interactive, Digital 3D Model
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AI in Disaster Management ::: Field Exercise

40

https://www.youtube.com/watch?v=fu4mAVe3bVg
https://service.salzburg.gv.at/lkorrj/detail?nachrid=68452

https://service.salzburg.gv.at/lkorrj/detail?nachrid=68452
https://service.salzburg.gv.at/lkorrj/detail?nachrid=68452
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Geo-social Media Analytics ::: In Action

41

▪ Worldwide availability, Modelling the spatial spread of crisis situations

▪ Continuous data stream, real-time situation reports

 Initial installation: ~ 6 hours

 Max. update frequency: ~ half-hourly

▪ Intuitive information visualisation

▪ Transferability between use cases and geographic regions

▪ Simple integration of information into DM processes

 Generation of decision support information for staff together with users
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The Future

From Research
into Practice

https://nmsconsulting.com/wp-content/uploads/2020/06/digital-transformation.jpg

➔ Challenge: efficient use of digital information

DIGITAL TRANSFORMATION OF DM PROCESSES

➔ Goal: integration into DM processes through

CONTINUOUS TRAINING!
▪ Training and educational film: 

https://www.youtube.com/watch?v=F5JXu7Du42A

https://www.youtube.com/watch?v=F5JXu7Du42A
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