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What is UNITAR?

® United Nations Institute for Training and Research

®Innovative training and applied research on knowledge
systems for increased efficiency of the UN and its Member
States

® Mandate from 1965 focusing on: Environment; Peace,
Security, Diplomacy and Governance

® Offices: Geneva (HQ), New York, Hiroshima, Brasilia



Whatis UNOSAT 2

®UNOSAT: Operational Satellite Applications Programme of
the United Nations Institute for Training and Research
(UNITAR)

®11 years of DOING! Operational support from the ground-
up

® Covering all types of disasters, small and big, on average
35 events per year

® With partner network a centre of excellence in applications
of satellite imagery
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UNOSAT rapid mapping by type of emergency
2011

Exercises
7% Floods

29%

Storms Earthquakes
11% 3%

Landslides
3%

Tsunamis

4% Technical/Chemical Volcanic activities

4% 3%



Pakistan Floods 2010

® Inhabitable or
destroyed homes

® Damaged
infrastructure

® Economic damage,
agriculture loss

Update 2: Situation Map of Attabad Dam .:uiuzi: 295 Landalide Lake 0z e 2010

nfermation o ihe Charter.

Site & Current Lake Extent, Hunza River, i =:icass @@
Hunza-Nagar District, Gilgit, Pakistan o s

Version 3.0
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is Main Findings:
1) Approximately 16.37km of the Karakoram Highway (KKH) has been fooded
2) Three main bridges have been submerg
3) The surface area of Hunza Lake on 31 May Was approximaely 875ha *
4) The surface area of Hunza Lake on 21 May was approximately 828ha *
5) The surfsce ares of Hunza Lake increased by spproximately 47ha between 21
and 31 May 2010. The majonty of this surface water expansion was located in the
‘northern sections of the siver as the winfer run-off accumulates further upstream
[ This does not include the pre-landsiide rver surface area)
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Hunza Landslide: January 4t 2010

A massive landslide blocked the Hunza river near Attabad in Gilgit-Baltistan
creating a natural dam that retained river water during the glacial melt season.

® Blocked flow of the Hunza River for 5 months.

® 16.37km of Karakoram Highway (KKH) Flooded

@ As of 315t May lake size ~ 875 ha
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Flood progression




Pakistan flooding 2010

Natural aspects
® Event start: End of July

® Heavy rainfall in northern Pakistan
(Monsoon)

® Flood extents from Swath valley to the
Arabic Sea

® More than 37.000 Km?2 of inundated land

® Precipitated Water > Carrying capacity of
Indus River

Operational aspects
® Multiscale analysis

® MODIS, Radar, Optical

® Different scale products delivered to end
users
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Flood Analysis Based on Time Series of Satellite KHYBER
Data Recorded from 28 July to 16 September 2010 — 1A KB TUNKHWA 3 4
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Pakistan flooding 2010 - Human impact (18t August)
Progress within 10 days

Large Cities like Jacobabad are affected 120 — 150km

dpsbabed

Flood | ’\ Start of
prognosis - | Water
for the nex’% - Overflow

r——

Frobabis Flood-Afacted / Dameged Toun / Vilages

Sukkur Barrage causes retaining

Flooding further downstream water further upstream



Monsoon Rains & Flooding 31 August 2010
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SITUATION UPDATE 4: RISING FLOOD
WATERS IN THATTA AND SUJAWAL

Analysis Based on MODIS Data Recorded 28 and 29 August (08:30 UTC)
& PALSAR Data Recorded 19 & 21 August 2010

This is the fourth situational update on the stafus have advanced over 14km at is furthest point over this area. This stuational analysis is based
of rising flood waters hetween the cities of Thatta between August 28 — 29; threatening to surround on a rapid visual assessment of the current
and Sujawal, in Thatta district based on a time the city of Sujawal which remains at high risk. satelle data available over this area and will be
series of MODIS satellte data recorded 29 Sections of route N-5 north of Thatta remain revised and updated as new data becomes
August at 09:10 UTC. There has been a major likely flooded; the towns of Bannu and Daro on available; this analysis has not yet been
expansion of flood water on eastern bank of the the eastem bank of the Indus also remain validated in the fieki. Please send ground
Indus river, threatening the towns of Thatta and threatened. Due to cloud cover over the region, feedback to UNITAR / UNOSAT.

Sujawal. Water has advanced. The flood waters more recent imagery has not been process

37 0184 4018390154
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[ Route N-5 is fikely
flooded as waters

Primary direction of flood
water movement

Flood Water Expansion
over 24 hs (2
st 2530 ODIS)

2764561
2764561°"

Probable Flood Waters
28Aug 2010 (modis)

Pre-Crisis Indus River
4 .July 2010 (PALSAR)

Flood waters appear to
have stablized near the
fown of Bannu

Tauiank WL

Town of Daro ‘7' A
> threatend with flooding 3

Mg p/as
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Flood waters east of Thatta
appear stable, however to

the southwest there has been
a significant outflow approx. 8
kiloreters in length.

2734561
2734561°"

Major expansion of flood water between
August 28 - 29 on eastern bank of Inds,
surrounding the town of Sujawal
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SITUATION UPDATE 5: SUJAWAL TOWN FLOODED IN
MAJOR OUTFLOW FROM INDUS, THATTA DISTRICT

Based on ASAR Data p

mkrhmhxludmhmum.‘.hsd;msd
flood watars between the cities of Thatta and to
Sujawal, Ln Thatta district based on an analysis
of ENVISAT ASAR satellte data recorded

Saptember 2010 at 5:33 UTC. Over the last 48
howrs the Town of Sujawal has kel been

of a major waler
outfiow event from the eastern bank of the Indus

2010 (5-.!3 urc)

River on 28 August 2010, advancing over over the fast

the south-sast as of 1 September. etouret mmmmmm-m pridaidly e
Ja & under imminert. tvest of focdg Wbk Jemmab s aie0 3t bigh ood sk This stustionl

the next 24 hours. The current diraction of this anaiysis is based on a rapid analysis of current
ouflow shouid take & into the delts, which could  satelite dsta available and will be revised and
act io lessen the severily of flooding futher updated as new data becomes available; this
A L
to the Ambian Sea. Flood waters immedistely Piease send ground feedback fo UNITAR /
east of Thatia cly have remained relatively UNOSAT

XS

1 2010
Version 5 - 16:00UTC
FL-2010-000141-PAK

have remained relatively stabie
over the last 72 hours
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Probable Flood Waters

29 Aug 2010 (MODIS)
sis Indius River

A e

2734298

2719298

The major water oulflow
everit from fdus River
on 28 August 2010 has
advanced over 45km to
m. southeast a5 of 1 Sept.
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® Highly dynamic flooding
extent clearly required
more rapid and diverse
analysis report products

® Multiple single page A4
“Situational Update” reports
produced with satellite
imagery usually acquired
same day

® More focus on describing
current status in near real
time and even trying to
estimate flood movement in
next 48hrs
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Monsoon Rains & Flooding 26 August 2010
@ &unitar UNOSAT O I

SITUATION UPDATE 2: RISING FLOOD
WATERS BETWEEN HYDERABAD & THATTA

Analysis Based on MODIS Data Recorded 26 August (08:40 UTC)
& PALSAR Data Recorded 19 & 21 August 2010
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® 6) Comprehensive
time series of flood
datasets allowed
additional products

® Final flood water
analysis was conducted
in October 2010
(Disaster started in late
July!)
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FLOOD EXTENT ANALYSIS FOR LAKE
MANCHAR, SINDH, PAKISTAN

Flood Analysis with DMC Satellite Imagery Recorded on 6 October 2010

which (5 about assising ihe disaster
P ——————
‘@ata anc nvormaion, wisit
o isastorscharter.org

12 October 2010

Version 1.0
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Flooded Villlages
16 August 2010

© DigitalGlobe

Within the main flood water extent along the Indus there are
thousands of small villages and towns that (as illustrated here in
southern Sindh province) are either submerged under water or have

become literal islands within the Indus.



® New Product type request
from Local and
international agencies for
a Cumulative Maximum
Flood Water Extent

® Dynamically combined all
flood water extents from
multiple dates and locations
into a single dataset

® Continuously updated as
flood waters moved further
south inundating new areas
over one month after start of
disaster event

UNOSAT FLOOD WATER
EXTENT DATASET

CURRENT AB OF 27 AUGUST 2010 (V8)

. Maximum Flaod Water Extent
Fotential Flood Water Extent

{uncertain)

™

ARABIAN SEA
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® UNOSAT Satellite-derived maximum flood water
extent (July —October 2010) = 37,500km?2
(controlled for normal pre-flood water extent
of rivers, reservoirs, lakes, etc. )

® Total area of Pakistan = 796,662km?2
(excluding Jammu Kashmir)
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Conflict between Media, Government and Satellite-Based
Estimates of the Pakistan Flooding Extent:

®"20% or 1/5th of Pakistan”
®"As large as England”
® “approximately 130.000 Km?2”

Total flood inundated area,

within 5 weeks, is according to UNOSAT
analysis 4.7% of the country.

20 % of Pakistan

4.7 %

Relative comparison of inundated area



Pakistan flooding 2010 Human impact

GIS Analysis

@ Cross-referencing with other data-sets allows more detailed analysis
- beyond natural impact

® Quantifying the impact on population is still difficult
- populated places are available but no accurate pop. Figures

® Also documenting the impact on infrastructure (bridges, roads, hospitals...)

Preliminary Summary of Flood-Affected Populated Places and Infrastructure

. KHYBER

Province BALOCHISTAN PAKHTUNKHWA PUNJAB SINDH Others Total

Village Count 174 808 4,038 2,750 10 7,780
Towns / Cities 6 39 54 42 0 141
Health facilities 12 20 70 98 0 200
Bridges 11 183 139 95 1 429
Roads (km) 313 772 1,613 2,630 21 5,350
Railways (km)O 10 27 169 199 0 406




. . K http://cernunosatlS.cern.ch/gp/Flex/PKN/index.html
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® Flood extent data sharing

® Social media integration, improved understanding, validation
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Baseline geographic data combined with
satellite imagery — Pakistan floods 2010

:  MEETEEE B Rl ,,
\/ Google UNOSAT = »_ |
o R Map Flood v
‘Maker + Water _
. Data for Analysis r.., > o
- .4 Pakistan b

Impact: Detailed and

comprehensive preliminary
damage analysis, feedback
into DRR
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® Charter activated 12 October. Closed 9
® Country wide monitoring over period of
® Imagery provided by Charter and other

® 12 Water extraction generated using;




Terrasar-X from 218t September 2011 -
- Multi-temporal analysis; disaster imagery
& archive imagery

« Use of multiple sensors to get the fullest
coverage of affected areas

« Scale of analysis covered a majority of
Cambodia

« Deliverables given to end users were all
vectors derived from imagery analysis

Aastetléetesivalthatitput



Satellite-derived Ir

Information from regional-scale images

Mekong River (Cambodia), 2008-floods
Flood extent

RADARSAT

26

Credits: UNOSAT; ESA
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OVERVIEW OF FLOOD WATERS ALONG

TONLE SAP LAKE, CAMBODIA

Flood Analysis with ENVISAT ASAR W3 Imagery recorded on 28 August, 2T 4 30 September, IT Octobar 2071 ever Toale Sap Lake, Cambedia
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Flooding Production Dare:
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Version 2.0

UNOQSAT Acuvanon:
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Towns' liages
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Thailand floods 2011

Near real time satellite image
analysis and continued monitoring

Multiscale & Multitemporal (similar

to Pakistan analysis)

Monitoring began from start of
floods till they reached Bangkok

SAR data not useful over Bangkok
* Generated atlases with VHR
optical imagery to fill the gaps
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pictures

® Automatic geo-positioning and mapping of photos,
videos, text, voice (Android+)

® Cost-efficient solutions (smart compression)

® Tested in exercises, used in Haiti, Nigeria, Pakistan,
Thailand

® GPS cameras, mobile phones (Android, iPhone)
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Download the ASIGN Android App

Www.geo-pictures.eu
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