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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
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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

What is                     ?
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UNOSAT rapid mapping by type of emergency 
2011

Floods

29%

Earthquakes

3%

Storms

11%

Volcanic activities

3%

Landslides

3%

Technical/Chemical

4%

Tsunamis

4%

Complex

36%

Exercises

7%



Pakistan Floods 2010

Inhabitable or 

destroyed homes

Damaged 

infrastructure

Economic damage, 

agriculture loss
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Section of Hunza Lake 2010
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Hunza Landslide: January 4th 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 31st May lake size ~ 875 ha
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Hunza Landslide 2010 8
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Flood progression

15th May 2010 21st May 2010 31st May 2010



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 Km2 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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Pakistan flooding 2010 – Human impact (18th August)
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Sukkur Barrage causes retaining 

water further upstream

Start of 

Water 

Overflow

Progress within 10 days

120 – 150km

Flood 

prognosis 

for the next 

day

Flooding further downstream

Large Cities like Jacobabad are affected
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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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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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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 Satellite-derived maximum flood water                 

extent (July –October 2010) = 37,500km2                         

(controlled for normal pre-flood water extent                              

of rivers, reservoirs, lakes, etc. ) 

Total area of Pakistan = 796,662km2                             

(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 Km2”

20 % of Pakistan

4.7 % 

Relative comparison of inundated area

Total flood inundated area, 

within 5 weeks, is according to UNOSAT 

analysis 4.7% of the country.
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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...)
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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

Google 
Map 
Maker 
Data for 
Pakistan

UNOSAT 
Flood 
Water 

Analysis

Impact: Detailed and 
comprehensive preliminary 
damage analysis, feedback 
into DRR

+



Heavy seasonal rains caused severe flooding 

across 

Charter activated 12 October. Closed 9 

November 2011

Country wide monitoring over period of 

August – October 2011

12 Water extraction generated using; TX, 

ASAR IMP & WSM and Radarsat 1 & 2

Imagery provided by Charter and other 

donors

Cambodia Flooding 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

Raster threshold output Final Vector output

Terrasar-X from 21st September 2011 �
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Information from regional-scale images

Flood extent

RADARSAT

Mekong River (Cambodia), 2008-floods
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Cumulative Affected Area
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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

• Products used by national 

responders an UN 
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Sharing of flood extent vectors

Crowd-sourced geo-photo display using

ASIGN Android app

UNOSAT in field



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



33

Thank you for your kind attention!

Questions?

Our services www.unitar.org/unosat

Your questions wendi.pedersen@unitar.org


