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* Loss and damage data, i.e. data on the impact of natural disaster, is key information for

disaster preparedness programs and risk assessments.
« Data mostly collected manually by agencies and governments
« Governments: data often not accessible (e.g. only in paper format)
* Humanitarian organizations: often only about intervention areas, no standard format
* Private sector (e.g. insurance companies): proprietary data, possible biases

» Lots of information available in local and national newspapers, but highly unstructured

_ TEXT MINING: extract structured loss data from news articles
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510, the data team of the Netherlands Red Cross, has been developing an

open-source text mining framework for loss data: the "news scraper”

https://github.com/rodekruis/text mining/tree/master/scrape newspapers

] rodekruis / text_mining . © unwatch ¥ 8  Unstar | 1 ¥rork | 1

¢>Code  (Dlssues 0 ) Pull requests 1 @ Actions  [I'l] Projects 0 Wiki @ Security 0 [:li Insights ~ £* Settings

| Branch: master = | text_mining / scrape_newspapers / | Create new file | Upload files | Find file | History |
I VeravdL Add files via upload Latest commit 4e778d@ yesterday
B articles_processed/tests Articles for testing 9 months ago
B config_files add keywords 8 months ago

B impact_table_generator take only most important locations (less ambiguities), remove country... 6 months ago


https://github.com/rodekruis/text_mining/tree/master/scrape_newspapers
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Search:
"floods in Uganda”

The news scraper:

 Input: disaster type and country

e output: loss data in tabular format, from
local and national newspapers

« multilingual support (using spaCy’s NLP

models)

* mostly automated mm-

flood West Pokot 12 Aug 2002

drought Karamoja Sept 2005


https://spacy.io/models
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Three steps:

1) SCRAPE ARTICLES

2) ASSESS ARTICLE
RELEVANCE

0O
=]

3) EXTRACT LOSS DATA

e
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CRAPE ARTICLES:

A Index
News Links Newspapers and News Media Guide

Add Modify Link  News Resources Privacy Polioy. About ABYZ Contact ABYZ

« get alist of local and national news agencies

‘ ' Search ABYZ
NEWSPAPERS AND NEWS MEDIA|

REGIONS REGIONS COUNTRIES

AFRICA
Central Africa East Asia Internationa
Congo Brazzaville Conge Kinshasa More
C East Africa East
. Ethi B

pla Kenya Tanzania Zimbabwe More
North Africa South Central Asla

Algeria Egypt Morocco Sudan More Bangladesh India Iran Pakistan More
Southern Afric:

MNamibla South Africa More
West Africa

Poland Russia Ukraine More
Northern Eur.

« access all news agencies' websites an

‘Southern Europe
Greece ltaly Portugal Serbia
E

m Europe
France Germany Netherlands More

« search for articles about disasters s B

istralia New Zealand More

LANGUAGES
Espanol

« download results

Copyright 2000-2019 ABYZ Web Links Inc.
Newspaper and News Media Guide



http://www.abyznewslinks.com/
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2) ASSESS ARTICLE RELEVANCE:
« to determine if an article is relevant or not
« two possible approaches:
1. automated classification based on
keywords
2. manual tagging with an interactive

prompt

NOILDW ATHYE

DNINEVM ATEY3
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2B

Article #1/295: CANIVEAUX BOUCHES : Des risques d’inondations dans la capitale
Is it topical? t (True), f (False), i (Inspect text), g (Quit) i
CANIVEAUX BOUCHES : Des risques d'inondations dans la capitale

La ville de Bamako recoit ces jours-ci de fortes pluies alors que presque tous
ses caniveaux sont obstrués. Um risque d’'inondations pointe & 1'horizon avec
le mois d'aolt ou « thio-thio kalo« (mois de grandes précipitations) qui s'ann

once. I1 y a urgence.

L'obstruction des caniveaux est um probléme sérieux 3 Bamako surtout en cette
période hivermale. Le peu de caniveaux dans la wville sont bouchés par des ordu
res de toutes sortes. La ville est plus gque jamais exposée 3 un risque d’inond
ations.




3) EXTRACT LOSS DATA

» based on Natural Language Processing (NLP)

algorithms and models
 Built in python on top of the Spacy framework Spacy
« Step-wise approach:
1. Tokenize text (divide in words)
2. Create syntax trees (a.k.a. parse trees)

3. Navigate syntax trees and extract loss data


https://spacy.io/models

SYNTAX TREE: EXAMPLE

"On 5 February a flood caused 5 deaths in Bamako"

5 February a flood caused 5 deaths
PROPN NOUN NOUN

Bamako.

PROPN



EXAMPLE ARTICLE

Title: Floods in Bamako, Date: 12/04/2001

Last week, floods in the capital affected 500 people and killed 7.

There were also 3 victims in Sirakoro and 4 in Kotuba.



STEP 3.1: Assign article location

Title: Floods in Bamako, Date: 12/04/2001

Last week, floods in the capital affected 500 people and killed 7.

There were also 3 victims in Sirakoro and 4 in Kotuba.



STEP 3.1: Assign article location

Title: Floods inate: 12/04/2001

Last week, floods in the capital affected 500 people and killed 7.

There were also 3 victims in Sirakoro and 4 in Kotuba.



STEP 3.2: Look for numbers

Title: Floods in Bamako, Date: 12/04/2001

Last week, floods in the capital affected 500 people and killed 7.

There were also 3 victims in Sirakoro and 4 in Kotuba.



STEP 3.3: Assign impact and location

Title: Floods in Bamako, Date: 12/04/2001

Last week, floods in the capital affected 500 people and killed 7.

There were also 3 victims in Sirakoro and 4 in Kotuba.



STEP 3.3: Assign impact and location

Title: Floods in Bamako, D\ 4/2001

Last week, floods in the capital affected 500 people and killed 7.

There were also 3 victims in Sirakoro and 4 in Kotuba.



STEP 3.3: Assign impact and location

Title: Floods in Bamako, Date: 12/04/2001

Last week, floods in the capital affected 500 people and killed 7.

N N N

There were also 3 victims in Sirakoro and 4 in Kotuba.
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STEP 3.4: Output

type affected
people

flood Bamako 12 Apr 2001
flood Sirakoro 12 Apr 2001 3
Flood Kotuba 12 Apr 2001 4

Loss data categories: people affected, casualties, houses affected, infrastructures affected
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MODEL VALIDATION
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Model validation:

Using as reference two loss databases: Deslnventar (UN) and EM-DAT (CRED / UCLouvain)

. EM-DAT

A4, The International Disaster Datalf

i*_'l:’ UNDRR Deslnventar Sendai

o  Centre for Research on the Epidemiology of Disasters™= CRED

SENDAI FRAMEWORK HOME  ABOUT  ANALYSIS ADMINISTRATION DOWNLOAD CONTACT

FOR DISASTER RISK REDUCTION
Home About ™ Database ™ Activities ™ FAQs Publications

i . Download Deslnventar Sendai software
What is DesInventar? 11 7
What is DesInventar Sendai? -
NEW: Deslnventar-Sendai Manuals are G P E Week 14-2020: March 30 - April 05 2
Basic methodology available 2 EM_DAT 2 N i Gel 5Vidre =oip
Ze atural disasters:

Disaster Hazards classification > . § The | : ational Disaster Data 2 | 2020:0118  Floods i (1S REp)
2020-0119 Forest fires, Liangshan Prefecture (Sichuan province), China
2020-0121 Floods; West Java Province, Indonesia
2020-0122 Floods; Huanuco Department, Peru
CRED is hiring 2020-0124 Floods; Afghanistan

2020-0125 Floods; Brazzaville, Congo

Definition of effects

"' Centre for Research on the Epidemiology of Disasters=CR

About loss data sources > ‘
o e
How to migrate to Sendai mode

Recent publications -

Performance indicator: annual incidence rate of disaster at sub-national level
« Annual incidence is defined as 1 or more occurence(s) of disaster per year
. first administrative level considered

Metric: root mean squared error (RMSE) on annual incidence rate


https://www.desinventar.net/
https://www.emdat.be/

AN INITIATIVE OF
THE NETHERLANDS
RED CROSS

Country: Kenya, disaster: flood, language: English

news articles Deslnventar + EM-Dat
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* 145 news articles, 337 unique loss data entries
* News articles vs Deslnv.+EM-DAT: RMSE 0.14
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Country: Kenya, disaster: flood, language: English

flood Kenya
500 B Desinventar + EM-DAT
v W news articles
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* News articles only from 2014

 From 2016, more data from news articles than from Deslnv.+ EM-DAT
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Country: Mali, disaster: flood, language: French

news articles 1.0 DesInventar + EM-Dat 1.0
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« 520 news articles, 682 unique loss data entries
* News articles vs DesInv.+EM-DAT: RMSE 0.13
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Country: Mali, disaster: flood, language: French

flood Mali
| |

Bl Deslnventar + EM-DAT
B news articles
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B
o
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0_
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year

* News articles only from 2012
* From 2014, more data from news articles than from Deslnv.+ EM-DAT



510 o it L CASE STUDY #3
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Country: Zimbabwe, disaster: drought, language: English

news articles 1.0 Beslhventar + EM-Dat

0.6
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« 176 news articles, 171 unique loss data entries
* News articles vs EM-DAT (no data on Deslnventar): RMSE 0.22
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Country: Zimbabwe, disaster: drought, language: English

200

number of events

* News articles only from 2013

drought Zimbabwe

150+

100

BN Deslhventar + EM-DAT
I news articles

2013 2016 2019

. n N -
2001 2004 2007 2010
year

 From 2013, more data from news articles than fromm EM-DAT
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Results:

« Reasonable agreement between loss data from news articles and other databases*

« Large amount of data available from news, but only from the last 6-8 years

Main limitations:
« Multiple articles about same event = possible double-counting
» Bias towards major cities: news agencies are more likely to report disasters in cities than
rural areas
» Article date used as event date, not always accurate

« Location not always accurate in complex sentences

*measured as RMSE on annual incidence rate
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We developed an open-source framework for text mining

of loss data: the news scraper

Mostly automated, highly customizable, multilingual support
Valid complement to existing loss data sources
Next steps:

« Extend validation

« Automated classification of relevance

» Improve loss data extraction: merge multiple events,

date parsing, solve location ambiguities


https://github.com/rodekruis/text_mining/tree/master/scrape_newspapers
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The news scraper is a collaborative work of
professional volunteers and students at
510 Netherlands Red Cross!

Many thanks to
 Bonnie van Vuure
 Monica Turner

* Wessel de Jong




