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Now 33 species
measured or detected by IASI
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WBT must remain below a threshold of 35 °C : threshold limit of survivability for a fit 
human under well-ventilated outdoor conditions and is lower for most people.

Safieddine et al., 2022

LST
WBT
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1- On the Persian Gulf: humid on the coasts, very dry and hot inland

Surface temperature (LST) + Wet bulb temperature 

2- The capital of SA, 500 km from the nearest coast

Safieddine et al., ERL, 2022
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3- The largest agricultural region in SA: irrigation effect

Surface temperature (LST) + Wet bulb temperature 

LST and WBT change with the time of the day. For WBT, the cities on the Persian Gulf have higher current and future WBT in early evenings of the summer (air 
saturated with humidity), when people tend to go out.  
Vegetated spaces can reduce the surface and near surface temperatures through evapotranspiration and shade. However, vegetation in arid regions requires
irrigation irrigation enhances the heat stress with an increase in WBT reaching +2 °C with respect to the surroundings

Safieddine et al., ERL, 2022
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Température trends 2008-2020
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• ISIS

• Kurdish forces
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Activities 
Resumed

Peak of 
siege

Start of the 
siege 

End of the 
siege

GFC 
fertilizer 

plant

Attack on 
the industry

Turkey

Iraq

2013 and onward...

Kurds in control, 
ISIS defeated ISIS controls most 

of the region

ISIS starts 
Siege

Kurdish 
forces vs. ISIS 

clashes 
intensify

Agricultural area in northeast Syria that witnessed changes in land use/land cover.

Ammonia (NH3) is a tracer of 
agricultural activities 

A space view of agricultural and industrial changes during the Syrian civil war
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Geographical/socio-political context
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Land-use 
change

GFC fertilizer 
plant

2008 2009 2010 2011 2012 2013

2014 2015 2016 2017 2018 2019

Fertilizers 
industry

Siege

Siege
Attack

Fertilizers industry

Land-use 
change

GFC fertilizer 
plant

Yearly NH3 average using oversampling method

2013 – 2014: Siege / clashes

2016: Attack

2019: Shortage in workforce

-17%

-47%

A space view of agricultural and industrial changes during the Syrian civil war

Distance [km]

2



08/09/2022

Fertilizers industry

Land-use 
change

GFC fertilizer 
plant

2008 2009 2010 2011 2012 2013

2014 2015 2016 2017 2018 2019

Yearly NH3 average using oversampling method

Monthly NH3 anomalies with respect to [2008 – 2012]  average

IASI LATMOS - ULB

A space view of agricultural and industrial changes during the Syrian civil war

Political Disturbance

Siege Attack

Pre-war

Better political 
stability

Distance [km]
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https://iasi.aeris-data.fr/
http://iasi.aeris-data.fr/CO/
http://iasi.aeris-data.fr/NH3/
http://iasi.aeris-data.fr/HCOOH/
http://iasi.aeris-data.fr/O3/
http://iasi.aeris-data.fr/SO2/
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