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1) Abstract :

 First of all …our research is concerned with one of our national treasures 

Both cultural and economic treasures ….

Let’s take a one minute tour …



Our study area 



Under umbrella of cultural heritage management

We used remote sensing & GIS techniques to study the effects of 

anthropogenic & natural factors 

On the Islamic monuments in old Cairo 

Anthropogenic factors Natural factors 

1- Urban sprawl 

2- Hot spot analysis

1-Urban Heat Islands

2-Flooding of heavy rains

3-Ground Water

Land Subsidence 



The sole Aim :

 To make data analysis to reply to questions of study :

Is there a spatial relation between ( anthropogenic and 

natural factors ) and cracks , land subsidence that threaten 

the Islamic monuments ?

If the answer is yes ..we have to provide the decision maker 

with recommendations to protect our monuments .





2)Introduction 

- According to Unesco : The historic old Cairo contain about 

600 monuments either Islamic , Christian or Greek-Roman

-It is found that monuments in old Cairo suffer from cracks , 

damage and subsidence 









 So we have to answer the questions ..

 What are causes of these cracks and damage ?

 How to treat that in future …?





3)Data and Methods

Really we carried out eight tasks :

1)Digitizing of satellite images on area of interest at dates 1965 , 

2004 , 2015 

2)Change detection of urban sprawl from 1965 to 2004 and from 

2004 to 2015

3)hot spot analysis of urban area at 1965 , 2004 , 2015

4)Land surface temperature LST or urban heat islands at 2004 , 

2015

5)land subsidence of area of interest by radar data

6)determination of flooding of heavy rains at area of interest

7)determination of valleys and sub valleys at area of interest

8)determination of underground water at points in area of interest.



Task 1 :Digitizing of satellite images on area of 

interest at dates 1965 , 2004 , 2015

Data :

Methods : editing tools in ArcGIS software

Corona satellite 1965 Orbview satellite 2004 Google earth 2015



2) Task 2 : Change detection of urban sprawl from 

1965 to 2004 and from 2004 to 2015

 Data : out put of task 1 

 Method : erase tool to detect changes in vector layers in ArcGIS 



3) Task 3 : hot spot analysis of urban area at 

1965 , 2004 , 2015 
 Data : out put of task 1

 Methods : Hot spot analysis tool in ArcGIS 



4)Task 4 : Land surface temperature LST or urban 

heat islands at 2004 , 2015

Data :  Landsat 7 satellite image at 17-7-2004  , Landsat 8 satellite image at 24-7-2015

Methods :  integration between Envi & ArcGIS 



5) Task 5 : land subsidence of area of interest 

by radar data

Data :  Two Radar Images of Sentinel-1 at 7-2017 and 12-2017

Mefhods : Preprocessing & Processing on SNAP software





6)Task 6 : determination of flooding of heavy rains 

at area of interest

Data :

Radar image :Sentinel 1 data of flood occurred at 10 -2019

Methods :

Application of cloud computing and analysis on google earth engine by Scripting the 

following code by Java Script Language :







7)Task 7 : determination of valleys and sub valleys 

at area of interest

Data :

DEM image from SRTM data at 2014

Methods:

SWAT analysis



8)Task 8 : determination of underground water at 

points in area of interest (Geophysics )

Data :

in site experimental measurement of underground water 

in two areas 

Methods :

By Syscal Pro instrument . 





Task 1&2 : Change detection of urban sprawl from 

1965 to 2004 and from 2004 to 2015

-Results : increase in urban sprawl 1965 to 2004 : 19.6 km^2

increase in urban sprawl 2004 to 2015 :  7.84 km^2



 Discussion : 

 Increase in urban sprawl 2004 to 2015 >  1965 to 2004

Because in 39 years the increase was 19.6 km^

So the rate is 19.6/ 39 = approximately 0.5 km^ per year

While in 9 years the increase was 7.84 km^2

So the rate 7.84/9 = approximately 0.9 km^2

Which indicates the increasing unplanned urban sprawl.



3) Task 3 : hot spot analysis of urban area at 1965 , 

2004 , 2015 

Results :there is spatial relation between areas with hot 

spot and increased urban sprawl areas





 Discussion :

1) This indicate that the increased urban sprawl was 

condensed , random and unplanned .

2)There will be spatial relation between these hot spot 

areas and urban heat islands …and all of these will lead to 

land subsidence as we will see

.



4)Task 4 : Land surface temperature LST or urban 

heat islands at 2004 , 2015

 Results : there is a spatial relation between LST or urban 

heat islands and hot spot areas and increased urban 

sprawl





 Discussion : 

The increased urban sprawl lead to hot spots that lead to 

urban heat islands which all will have a negative impact 

on Islamic archeological sites in old Cairo 



5) Task 5 : land subsidence of area of interest by 

radar data

 Results : there is approximately 1 mm subsidence in 

period studied ( 5 months 7/2017 to 12/2017 ) 



 Discussion : if we extend this subsidence rate for 1000 

years …we find that there is about 3 meters subsidence 

happened to the Islamic monuments under high risk.



6)Task 6 : determination of flooding of heavy rains 

at area of interest

Results : we could map the areas of flooding happened in

10/2019



By merging result of task 6 with result of task 

7  : determination of valleys and sub valleys 

at area of interest



We could reach to pathways of floods in our 

areas of interest



Discussion : by obtaining the map of pathways of flood

We are able to predict the high risk monuments in case of 

heavy rains so we can take protective actions as we will 

see in conclusion. 



8)Task 8 : determination of underground water at 

points in area of interest  (Geophysics task )



we used Syscal pro instrument to determine ground water at two 

Islamic archeological sites 

1st high risk :El Hakim Mosque

2nd low risk : area close to Citadel Salah el din

The mechanism of action : electric resistivity measurement 



Results : there is ground water at depth 6 meter in first site

there is no ground water until depth of 13 meter in     

second site 



Discussion : practical results match the 

theoretical expectations 

As high risk site 1 : has ground water

Low risk site 2 : has no gound water.







Remote sensing & GIS techniques proved that

there is negative effects and big risk  of 

anthropogenic & natural factors 

On the Islamic monuments in old Cairo 

Anthropogenic factors Natural factors 

1- Urban sprawl 

2- Hot spot analysis

1-Urban Heat Islands

2-Flooding of heavy rains

3-Ground Water

Land Subsidence 



Merging land subsidence with hot spot 

regions 



We discover that : there is much Islamic 

archeological sites are at high risk





Recommendations :

1) Applying the Unesco buffer zone for archeological sites 

and prevention of urban sprawl …even removal of random 

urbans 



 2) cultivating green built in old Cairo to absorb the urban 

heat islands 



3) Building Dams in the pathways of flooding and heavy rains 




