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Humanitarian Computing: R&D Overview

Research & Data
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2022 U n prECEdentEd 1545 people killed - "one-third" of the country
. S » submerged - 33 million people affected
Flooding in Pakistan
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Goal: Answering 5 vital humanitarian questions

1) What is the extent of flooding ?

1) How many people are exposed (age and sex) ?

1) How are the exposed population being affected ?

1) What are the urgent needs of the affected population?

1) What type of damage are incurred as a result of flooding ?

QATAR COMPUTING RESEARCH INSTITUTE
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Mapping Flood Exposure, Damage, and Population Needs

Geospatial Data

Remote Sensing
. preyee !l/"i:i"" R 'Ilf

Social Sensing

Flood

Insights

D X
o e
Understand the high-level impact Have access to fine-grained Understand how many people,
in near real-time as the disaster damage, loss and needs buildings, roads, etc. are located
unfolds (1608 images) information in real-time (9.4 in highly vulnerable locations

million text, 411K images)

% | Sentinel-1 N ‘Water . : 0 Flood Ext.ent Exposure Analysis ||
e Imagery Download Segmentation _\"’S 1_) Computation 1. Children (0-14) ;
2! . . A11 Water Flood Water Population 2. Adolescents (15-19) |:
§ i Pakistan Population N Age & Gender Mask Exposure > 3. Adults (20-64) '
3 Download Breakdown Mapping 4. Elderly (65+) ;
0 I Permanent Water Mask i

- Tweet Text Analysis_|:

1 1. Needs Assessment | :
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The Web Conference (WWW 2023)



Flood Extent Mapping Using Remote Sensing

Cumulative Coun Level Flood Extent
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Added Value: Prioritize highly impacted provinces and districts in real-time for immediate response.



Exposed Population

Exposed population estimates for all 160 districts

Country-wise cumulative population exposure
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Added Value: Identify highly exposed districts and pinpoint hard-hit communities within districts.
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Exposed Population Segments (age groups)

Exposed population by age groups for top 54 districts

Country-wise cumulative
age group exposure
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Added Value: Tailored response efforts to vulnerable age groups i.e medical care, evacuation support.
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Urgent Needs of Affected Population

Tweet Text — Deduplication — Translation — Classification (BART large model in a zero-shot setting) — Geotagging (42.9K)

Heatmap showing the percentage of need reports across all districts

% of need reports
Azad

Punjab B (x:shmir

Balochistan Khyber Pakhtunkhwa Sindh

Province

Need Type 4 S ? Jd883: 2 = 33 ? } Se
Shelter { l
Money

Electricity & Power
Donation

Rescue l

Volunteer

Blanket

Mosquito Net
Mattress

Hygiene Items
Utensils

Bread

Food

Milk

Water

Medical Assistance
Medical Equipment
Doctor

First Aid Kit
Gloves

Mask

Nurse

Gilgit
Baltistan

Added Value: Crisis responders can allocate their resources effectively by prioritizing districts with higher needs.
QATAR COMPUTING RESEARCH INSTITUTE
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Damage ldentification Using Ground-Level Images

Tweet Images (411K) — Deduplication — Filtering — Classification (Incidents Model) — Geotagging (6.9K)

Flood and damage impact in different scene contexts

Residential Infrastructure

1.3%

0.4%

Added Value: Quick situational awareness of the flood and damage impacts through automatic classification.

QATAR COMPUTING RESEARCH INSTITUTE



District-level mapping of damage reports

411K images
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Attock Kotli
iy Along with humans, cattle have
awal Gujrat also been greatly affected by the
Khushab Narowal floods; A large number of people
Sheikhupura are tending to their cattle by the
roadside in Nowshera; It is said
p=ny " that one fodder is coming up to 10
Olee thousand; Water management for
Khanewal . .
n animals is also a challenge; These

people have their lands and crops

Bahawalnagar
under water @ #Su

Severe flooding in #TaunsaSharif, rural areas of
#Taunsa have been devastated by massive flooding,
homes have been demolished, they are looking for
help. #TaunsaNeedsAttention #FloodsInPakistan
#Peshawar #Bahrain #ISPR #FindUzairAlive

Devastating flood destroyed everything in Rajanpur, south Punjab
and different parts of NGO are requested to start relief operations
there as quickly as possible to save children, women and patients.
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UNDP Building Damage Assessment

Household and Building Damage '

Assessment : i

A revolutionary tool for rapid building assessment il the after
natural hazard

Technical definition Inspectors training Field Assessment Data management Reporting Recovery Programming




Beirut Explosion
Rapid Damage
Assessment (2020)

~100,000 images processed
over 20 days

12,355 SEVERE Damag
4,041 MILD Damag

QATAR COMPUTING RESEARCH INSTITUTE

SEVERE DAMAGE

ID: 1298630288298463236_0
Time: 26-Aug-2020 14:36:02

Text: Time stopped here... 3 weeks
since #BeirutBlast #Gemmayzeh
Location: N/A

Tweet link

SEVERE DAMAGE

ID: 1298630060484833281_2

Time: 26-Aug-2020 14:35:08

Text: U5 ¥l ool S sl Adall s o)
155552 O im0y 250 bl ) S5 Gl
el sl 3 g IO )

<y Bse_jlailf @UNESCOarabic
Location: N/A

Tweet link

SEVERE DAMAGE

ID: 1298627729471004672_0
Time: 26-Aug-2020 14:25:52

Text: Restoration in order. 3 weeks
after BeirutShima... #BEIRUTBLAST
Location: N/A

Tweet link

SEVERE DAMAGE

ID: 1298626357887459331_0

Time: 26-Aug-2020 14:20:25

Text: allf cojall dadl iyt 4as It has
been 3 weeks since #BeirutBlast
Location: N/A

Tweet link

1D: 1298625785985736705_0

Time: 26-Aug-2020 14:18:09

Text: syl Uaail e 3 lasead L)
o A e lca Rind o3 Y
\)“JM 0709 ciliagll il dgal sa b Leiaclud

anatlon N/A
Tweet link

SEVERE DAMAGE

1D: 1298625413137260544_0
Tlme 26-Aug-2020 14:16:40
1 S US3 e 2 ey (S s (ol ) e
2 G il lled
Location (=): Lebanon
Tweet link

ﬁmﬂ

SEVERE DAMAGE

ID: 1298624124936323074_0
Time: 26-Aug-2020 14:11:33

Text: After port explosion, Lebanese
excavate their dreams

Location: N/A

Tweet link

] 1.0
Time: 26-Aug-2020 14:04:06
Text: Join hands to help #Lebanon.
The blast in #Beirut has caused
massive damage to homes, food
stock, infrastructure, totally devastating
so many lives.The people of Lebanon
need your help to get back up on their
feet. Donate generously
#35yearsMuslimAid
Location: N/A
Tweet link

ID: '4470680577_0
Tlme 26-Aug-2020 13:57:26
Text: &) Lidias A #hospital 3 weeks
after #BeirutBlast
Location: N/A
Tweet link

ID: 1298617871774486528_1

Time: 26-Aug-2020 13:46:42

: Roofless houses... Beautiful old
houses. #Beirut 's #heritage blown
away.... #Gemmayzeh today 3 weeks
after #BeirutBlast

Location: N/A

Tweet link

g

T,

SEVERE DAMAGE

ID: 1298613227220328450_0

Time: 26-Aug-2020 13:28:15

Text: Everything is blown away. 3
weeks after. #gemmayze #BeirutBlast

ID: 1298613227220328450_1
Time: 26-Aug-2020 13:28:15
Text: Everything is blown away. 3

SEVERE DAMAGE SEVERE DAMAGE
ID: 1298611 ID: 015232_0

Time: 26-Aug-2020 13:20: 18
Text: 0107#Liban Les derniers bilans

weeks after. f#igemmayze #BeirutBlast

font état de plus de 100 morts, 4000

Time: 26-Aug-2020 13:11:43
Text: "Cuniudy ¥ 5ie 485 £ 5 "yl D
Gl il (55 puaie (30 2322900 el

SEVERE DAMAGE
ID: 1298602344020492288_0
Time: 26-Aug-2020 12:45:00
Text: VIDEO: Ahmad had saved his

family from Syria's war by bringing



Hurricane Dorian 2019

Deployment with CERT and FEMA

Collected data (tweets): ~8M
Images analyzed: ~300K

System’s output:
SEVERE & MILD damages: 13,349

95% reduction of information overload

MCERT volunteers analyzed 29K
images (76% Accuracy)

FEMA

https://rda-aidr.qcri.org/hurricane _dorian_2019.php

COMMUNITY EMERGENCY
RESPONSE TEAM

QATAR COMPUTING RESEARCH INSTITUTE
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AIDR Twitter Image Analysis --- Hurricane Dorian 2019
Total images collected: 279,819

Choose a date:
2019-09-12 2019-09-13 2019-09-14

Remove duplicates:@ @ YES © NO
Remove irrelevant:® ® YES © NO
Damage Filter:© [ No damage
Location Filter: ©

Country

2019-08-30 2019-08-31

2019-09-01 2019-09-02

@ Severe

State city

2019-09-03 2019-09-04 2019-09-05 2019-09-06 2019-09-07 2019-09-08 2019

-09-09

2019-09-10 2019-09-11

3
Time: 10-Sep-2019 23:34:09
Text: Personnel from the Florida
Search & Rescue Task Force remove a
body recovered in the destroyed the

Qrauterspictures #phatcjournaism
catior Miami, Florida, USA

997_0

Time: 10-Sep-2019 23:28:01

Text: “DEAD BODIES EVERYWHERE":
Bahamian evacuees arrive in
Chattanooga after facing Hurricane

Tweet link

SEVERE DAMAGE SEVERE DAMAGE SEVERE DAMAGE
ID: 11 1D: 11 ID: 1171565789675237378_0

Time: 10-Sep-2019 23:27:08
Text: Hurricane Dorian: BC rescue
crews join grim search for dead
Location: N/A

Tweet link.

1D: 1171562602025168896_0

Time: 10-Sep-2019 23:14:25

Text: Hurricane Dorian’s death toll in
Bahamas rises to 50

Location (=): Oakland, California, USA
Tweet link

ID: 1171560540612812802_0
Time: 10-Sep-2019 23:06:14

Text: U.S. charges #FEMA official in
#PuertoRico for taking bribes after
Hurricane Maria (via@Reuters)
Location: N/A

Tweet link

B :

SEVERE DAMAGE

SEVERE DAMAGE

1D: 11
Time: 10-Sep-2019 23:00:
Text: 8 We have issued a $3.5
donor appeal to cover short-term
health care and other needs for the
population in the #Bahamas 0708
affected by #HurricaneDorian ! Help
us help the Bahamas! + INFO 89°IC
#HealthForAll @WHO @UN

ion: N/A

1D: 11

Time: 10-Sep-2019 22:55: o

Text: Michelle Hamrick (dark shirt) of
the Gascades Region & Christy Woods
inspect decimated homes on Emerald
Isle, North Carolina. Some RV homes
were destroyed on Sept. 5 when a
waterspout on the front edge of
Hurricane #Dorian tore through an RV
park. 08Daniel Gima/American Red
Cross

Location: N/A

Tweet link

10: 171sssaosaserare o
0Sap-20

Tox: Moninmeptal taak: Catgarian

Saeadt o ebuing Sahamas afer

Soriana D

Location (o) Galgary, Alberta, Ganada

Tweot Ik

5
SEVERE DAMAGE SEVERE DAMAGE
ID: 11 ID: 1171 o

Time: 10-Sep-2019 22:48: o

Text: Fort Lauderdale News Search
Reviews (Search-And-Rescue Teams
Comb Through Debris To Find
Hurricane Dorian Victims) Fort
Lauderdale News -

Location (s): Fort Lauderdale, Fiorida,

Toest ink

Time: 10-Sep-2019 22:31:03

Text: We've confirmed these 9 charities.

are on-site in the Bahamas delivering

relief to citizens affected by

#HurricaneDorian. Your donations can
go a long way. Learn more:

Locanon (=): Glen Rock, New Jersey,

Torset ik

SEVERE DAMAGE
ID:1171545412216858529.0

community is rallying around a young
man from Grand Bahama who lost
several members of his family,
including his mother and 6 yr old
nephew, in Hurricane Dorian. His
message is powerful. @boston25
Location
USA

Tweet link

SEVERE DAMAGE

I0: 1171845776375708308 0

Time: 10-Sep-2019 21:59:

Towt: Horo T winat 1 jooked ke outside

of where we hunkered down. #idorian
n:

SEVERE DAMAGE
1D: 117154377607795320 1
: 10-Sep-2019 21:
Toxt: Hero e wnat t looked ke outside
of where we hunkered down. #dorian
i

SEVERE DAMAGE
10} 1171845776073708008 2
Time: 10-Sep-2019 21:59:
Towt: Hora 1o winat  jooked ke outside
of where we hunkered down. #idorian
Ly

Location (=): New Jersey, USA
Tweet link

Location (=): New Jersey, USA
Tweet link

Location (=): New Jersey, USA
Tweet link

1D: 1171543433384734725 1

Time: 10-Sep-2019 21:58:15

Text: After spending 20 hours in a
Datnroom tha s Wit we came aut o,
#dorian #dorianbahamas #TreasureCay
Location (=): New Jersey, USA

Toveot

gl


https://rda-aidr.qcri.org/hurricane_dorian_2019.php

Tarkiye-Syria Earthquake

Feb 2023
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Kitchen Supply Needs

SRy fatos FO
@fatosfansa

Antakya expoda konteynir alanindayiz mini dolap mini firin intiyacimiz
var kendimiz yemek yapacaz artik yardimer olun.kiictik gocuklar engellilrr
var #DEPREMOLDU #ALTIN #akdeniz #sanliurfa #talisca #pomem
#deprem #yardim #ahbab #ahbabdernegi #HalukLevent #OguzhanUgur
Translated from Turkish by Google

We are in the container area at Antakya expo, we need a mini cabinet, a
mini oven, we will cook by ourselves, now help. small children have
disabilities #DEPREMOLDU #ALTIN #akdeniz #sanliurfa #talisca
#pomem #deprem #yardim #ahbab #ahbabdernegi #HalukLevent
#0guzhanUgur

12:48 AM - Mar 15, 2023 from Hatay Merkez, Hatay - 3,639 Views

Shelter Requests
ﬁ Utku Gakirézer

@utkucakirozer
Deprem bolgesinde nereye gitsek oncelikli ihntiyag ¢adir ve barinma!
Aileler evlatlarnini soguktan korumak icin karton i¢inde uyutuyor...
Tir, kamyonet kasalarinda barinmaya caligiyor.
Acil ihtiyac: cadir cadir cadir!

#hatay #altindzl #deprem #fatikli
Translated from Turkish by Google

Wherever we go in the earthquake zone, the primary need is tents and
shelter!

Families put their children to sleep in cardboard to protect them from the
cold...

The truck is trying to shelter in pickup trucks.
Urgent need: tent tent tent!

#hatay #altin6zu #deprem #fatikli

2:03 PM - Feb 12, 2023 - 2,472 Views

Medical Supply Needs

ismail Yiiksek Vekili
@futbolcuolacam

1. RT YAPALIM ILACLARIN ULASIMINA YARDIMCI OLALIM
Afet alaninda en fazla ihtiyacin oldugu ilaglar listesi;
-Calpol Surup
-Iburamin Cold
-Nurofen
-Aferin Siniis
-parol
-Majezik
-Arveles
- Apranax Dort

Deprem bélgesinde ki oncelikli olarak gocuklar icin acil ilag destegi
gerekmekte
Translated from Turkish by Google

I LET'S RT LET'S HELP TRANSPORT MEDICATIONS
The list of drugs you need most in the disaster area;
-Calpol Syrup
-Iburamine Cold
-Nurofen
-Well done Sinus
-password
-Majesic
-Arveles
- Apranax Four
Emergency medicine support is needed primarily for children in the
earthquake zone.

10:27 PM - Feb 7, 2023 - 561 Views

Missing People

Biigra
@busrakoseyazgan

Hatay Antakya Giizelburg mah. Zimriit sok. lke apartmaninda 28 kisi
kayip. 9 Aile hala bulunamadi. Abim yengem yegenim hala kayip.
Babamla kardegim sehir sehir gezip onlari anyor. Biz bu kadar garesizken
actigindeyken siz ne yapiyorsunuz?

#DEPREMOLDU #Hatay

Translated from Turkish by Google

Hatay Antakya Giizelburg mah. Put emerald. 28 people are missing in the
principle apartment. 9 families still not found. My brother, aunt and
nephew are still missing. My father and brother travel from city to city
looking for them. What are you doing when we are so helpless and in
pain?

#DEPREMOLDU #Hatay

10:47 AM - Mar 14, 2023 - 893 Views

Tent Needs

melosin

@meltemalkn
Acil cadir lazim :15 kisi bir gadirda kaliyor 2 bebek 3 gocuk
Kugtikdalyan mahallesi can sokak no 20 defne Hatay @HatayValiligi
@HatayBSB @ahbap_istanbul @0guzhanUgur @haluklevent
Translated from Turkish by Google
Urgently need a tent: 15 people stay in a tent 2 babies 3 children
Kugtikdalyan neighborhood can street no 20 bay Hatay @HatayValiligi
@HatayBSB @ahbap_istanbul @0guzhanUgur @haluklevent

5:46 PM - Mar 14, 2023 - 105 Views

Search & Rescue

T.C.Jandarma Gn.K &
@jandarma
Deprem sonrasi arama kurtarma faaliyetlerinin yani sira tiim imkan ve

gayretimizle enkaz kaldirma galismalarina da hassasiyetle eglik
etmekteyiz.

Durmadan Yorulmadan...[&

#Jandarma

#Deprem

#earthquake

#Hatay

Translated from Turkish by Google

In addition to the search and rescue activities after the earthquake, we
also accompany the debris removal works with all our means and
efforts.

Without stopping, without getting tired...

#Jandarma
#Deprem
#earthquake
#Hatay

8:59 AM - Feb 20, 2023 - 37K Views

Aid Distribution

Geng Fenerbahceliler &
@gencfborg

Deprem bolgesinde yardim dagitim araclarimizla ihtiyag sahibi ailelere
yardimlanimizi ulastiryoruz. #HepBirlikteyiz
Translated from Turkish by Google

We deliver our aid to families in need with our aid distribution vehicles in
the earthquake area. #HepBirlikteyiz

3:53 PM - Feb 20, 2023 - 89.5K Views

Damage Reports

BE«-»TAMI BOZKURT

@bestamibozkurt
-Anadolu’nun ilk camisi artik yok.
-Duinyanin ilk igiklandinlan caddesi artik yok
-Hatay devleti zamaninda Meclis olarak kullanilan bina artik yok
-200 yildan 6nce yapilmig tarihi Eski Antakya sokaklari artik yok
-Tarihi Cami, kilise, sinagog, Antakya artik yok #antakyahatay
Translated from Turkish by Google
-The first mosque of Anatolia no longer exists.
The world's first illuminated street no longer exists
-The building that was used as a parliament during the Hatay state no
longer exists.
-The historical Old Antakya streets built more than 200 years ago no
longer exist
-Historical Mosque, church, synagogue, Antakya no longer exist
#antakyahatay

11:52 PM - Feb 12, 2023 from Hassa, Hatay - 745 Views



Turkiye-Syria Earthquake (2023)

Shake intensity EEEE——
Severe Moderate

Mapping Missing Persons, Shelter, Damage Reports

Data analyzed: &= ﬁ*r.w :
95+ million Twitter messages : s
3.62 million images N e

200 miles

District-level mapping of pertinent reports:

Missing People Reports Shelter Requests Damage Reports
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w SDGsToday feature:

https://storymaps.arcgis.com/collections/6f8
7b83bf8d243a688a6f732cbede898?item=1
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