
 

 

 

Forestry Department 
Food and Agriculture Organization of the United Nations 

 

SERAPIUM FOREST PLANTATION, ISMAILIA, EGYPT: 
 

SPATIAL ANALYSIS REPORT OF THE PLANTATION AREA 
FOR THE FOREST MANAGEMENT PLAN 2013-2022 

 
 
 

 
 
 

Achim Kress 

November 2012 

Forest Assessment, Management and 

Conservation Division  

FAO Forestry Department 

GCP/RAB/013/ITA 

Project Working Document: 001 

FAO Rome (Italy) 

 



 

2 

 

Disclaimer 
 

The designations employed and the presentation of material in this information product do not 

imply the expression of any opinion whatsoever on the part of the Food and Agriculture 

Organization of the United Nations (FAO) concerning the legal or development status of any country, 

territory, city or area or of its authorities, or concerning the delimitation of its frontiers or 

boundaries. The mention of specific companies or products of manufacturers, whether or not these 

have been patented, does not imply that these have been endorsed or recommended by FAO in 

preference to others of a similar nature that are not mentioned. The views expressed in this 

information product are those of the author(s) and do not necessarily reflect the views of FAO. 

 

The Project Working Documents report on issues addressed in the work program of FAO within the 

project GCP/RAB/013/ITA. These working documents do not reflect any official position of FAO. 

Please refer to the FAO website (www.fao.org/forestry) for official information. 

 

The purpose of these documents is to provide early information on on-going activities and programs, 

and to stimulate discussion. 

 

Comments and feedback are welcome. 

 

For further information please contact: 

Mr. Alberto del Lungo, Forestry Officer, Project LTO, GCP/RAB/013/ITA 

Forestry Department 

FAO  

Viale delle Terme di Caracalla 

00153 Rome, Italy 

e-mail: alberto.dellungo@fao.org 
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Abstract 
A GIS work was carried out by a FAO forestry expert to create a detailed map true to scale of the 

Serapium forest at Ismailia. Because of missing precise ground measurements at the plantation, the 

scientifically acknowledged remote sensing approach was chosen to close this gap in information. 

The software ArcGIS Desktop 10 by ESRI allows precise spatial measurements of the plantation area. 

Therefore the newly produced map and the derived data are highly reliable. The delimitation of the 

different parcels and the information about the stocking tree species were corrected during a field 

mission held in September 2012. The official size of the plantation, given by the government and the 

Undersecretariat for Afforestation, is 500 feddans (210ha). The results of the spatial analysis show 

that the total plantation area, including also the area of the waste water basins, is about 241.1 ha 

(573.9 feddans) in size. The plantation area, including the net planting area and non productive areas 

is 156.8 ha (373.3 feddans). The area of the waste water facilities is 84.3 ha (200.0 feddans). Having 

ascertained the particular parcels dedicated to planting activities, the results reveal an extension of 

the net planted area of 128.5 ha (305.8 feddans). From this net planted area 13.0 ha (30.8 feddans) 

are covered with non tree species like Jatropha curcas, Simmondsia chinensis (Jojoba), Bamboo spp. 

and Agava sisalana (Sisal). The net area covered with tree species is about 95.4 ha (227.0 feddans). 

The tree species are Casuarina equisetifolia, Cupressus 

sempervirens, Dalbergia sissoo, Eucalyptus camaldulensis, Eucalyptus citriodora, Khaya grandifoliola, 

Khaya senegalensis, Pinus halepensis and Terminalia arjuna. 20.1 ha (47.9 feddans) remain currently 

uncultivated. These figures apply for September 2012. 
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1. Introduction 
Precise spatial information is very important to develop a management plan for any kind of forest, 

including plantations like the Serapium forest at Ismailia, Egypt. Every inventory data collected 

during the field inventory has to refer to a specific and predefined area of the plantation. Detailed 

spatial information such as the total surface of the plantation or the net area planted with tree 

species is very important for subsequent work on the management plan. For example, the 

calculation of the inventory sample design and the calculation of the total growing stock must refer 

to a predefined area. Unfortunately, detailed maps and cadastres of the plantation regarding the 

size of the planted areas or the tree species distribution on site were not available for the Serapium 

forest at Ismailia. 

One of the most common methodologies to acquire missing spatial information and to create 

georeferenced maps true to scale is to use Geographical Information Systems (GIS), such as the 

software ArcView 10 from the software package ArcGIS Desktop 10 from ESRI which was used in this 

project.  

When ground measurements are nonexistent or cannot be carried out, as in the case of the 

Serapium forest, the GIS software allows spatial measurements of the distinguished areas of the 

plantation by using remote sensing and aerial images. Based on these aerial images, a map is 

produced and the software enables extracting the associated data. GIS approaches are widely 

accepted as standard methodology for investigation in science, landscape management, as well as in 

forest management. The GIS work carried out to obtain the required spatial data of the Serapium 

forest was recognized and validated by GIS experts from the forestry department of the Technical 

University of Munich (TUM). 

A sketched, hand drawn map of the plantation area indicating the planted parcels and the 

distribution of the dominant tree species was provided by the Undersecretariat for Afforestation.  

 

An initial map was created based on the aerial photo and the map provided by the Undersecretariat 

for Afforestation. This initial map was corrected during the ‘Field Inventory Training’ held at 

Serapium Forest in September 2012. Given the comparatively smaller size of the forest area in 

Ismailia and its regular shape the production of the map for the Serapium forest did not present 

particular difficulties 

The initial information about tree species distribution from the Undersecretariat for Afforestation, 

the corrections in the field and the precise spatial mapping tools of ArcView10 are the foundations 

of the currently developed map and of the produced data. 

The map and the spatial data can be considered as highly reliable. 

2. GIS approach 
The following part explains how the map was created with the software ArcView 10. This shall help 

to understand and to verify the correctness of the map and the derived spatial data. This GIS 

approach was backed by GIS experts from the forestry department of the Technical University of 

Munich (TUM). 
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2.1. Production of the map with ESRI ArcView10 
The software ArcView10 from ESRI provides the user with high resolution satellite material and 

aerial photos of the world (‘Bing Maps Aerial’1), including the area of Ismailia (See ANNEX 1). The 

provided material is precise for spatial measurement and shows a high resolution which enables the 

user to zoom close to the plantation surface. Single trees can be distinguished. Precise 

measurements can be obtained, when the correct coordinate system is predefined in the GIS 

project. In that case the aerial images are projected analogue to the real extent of the plantation. 

These default settings were made for the present map. 

The aerial photo from ‘Bing Maps Aerial’ was used as basis for the present map of the plantation. 

The map was drawn over the aerial photo as can be seen in ANNEX 1. The following steps were 

taken to create the map. 

 

1. For the correct projection of the aerial photo and the map and to enable spatial measurements, 

the following coordinate system was predefined in ArcView10 for the whole GIS mapping 

project:  

Projected Coordinate Systems/UTM/WGS1984/ 

Northern Hemisphere/WGS 1984 UTM Zone 36N.prj2. 

2. The borders of the plantation were drawn according to the limits of the plantation (as observed 

on the aerial photo)3. 

3. The TWW Facilities, Buildings, Roads and Nurseries were drawn. 

4. The parcels dedicated for planting activities were delimited, excluding the area between the 

parcels that are not planted (as observed on the aerial photo and as observed during the field 

work)4. 

5. The parcels were numbered systematically as agreed with the plantation management and given 

the according attribute of the dominant (tree) species. This allowed to display the parcels in 

different colors to symbolize the tree species. The result shows the distribution of the dominant 

species (including non tree species and tree species) at the plantation (ANNEX 2)5. 

6. The map was finalized with a layout style following geographical standards. 

                                                           
1
 The ‘Bing Maps Aerial’ service is included within the licenses for the software ArcView10 and higher. The 

aerial photos and satellite images can easily be added in ArcMap10 by using the button 

‘Add Data/Add Basemap’ and guarantee a most precise projection within the predefined coordinate system 

used for the GIS project. 

2
 The ‘Universe Transverse Mercator (UTM)’ system divides the world into zones of rectangular shape. The 

Serapium forest lies within the rectangle No. 36N. Using the standard 

‘World Geodetic System 1984 (WGS1984)’ the aerial image can be projected correctly for the region of eastern 

Egypt. 

3
 Unfortunately there is no official map of the plantation available to delimit the plantation area according to 

the official 500 feddans (210 ha). 

4
 Maybe reality will show, that this area can be considered as minor forest roads and therefore will get an 

individual symbol in future maps. 

5
The tree species distribution has to be controlled during the field trip at Ismailia to see if the map displays the 

real situation. 



 

8 

 

7. The associated spatial data of the map (e.g. size of the different areas) was exported into 

Microsoft EXCEL. 

 

2.2. Summary of the spatial data of the Serapium forest 
The official size of the Serapium forest plantation is 500 feddans (210 ha). Besides this information 

about the total area, no more information was available about the net areas of the plantation 

dedicated to the different purposes. A more precise differentiation of the areas is needed to develop 

a forest management plan of the plantation.  

It is important to define the different kinds of areas (gross area and net areas). The following figure 1 

demonstrates that the total “Plantation Area” consists of several subareas: The “Non-Forest Area” 

comprises “Buildings”, “Roads” and “Nurseries”. The “Forest Area”, which are the parcels dedicated 

to planting activities, is subdivided into “Uncultivated” area, area covered by “Non-Tree Species” 

and the area covered by “Tree Species”. A certain part of the “Plantation Area” remains 

“Unspecified”. The area of the “TWW Facilities” shall not be regarded as part of the plantation area. 

Nevertheless for the completeness of the data this area is also calculated with the GIS system. 

 

 

 

 
 

 

 

With the GIS software a precise analysis of the different areas was carried out. The following table 1 

summarizes the data of the net plantation areas which are important for the development of the 

management plan. The main areas of interest are: a) the total “Plantation Area”, b) the 

“Forest Area”, dedicated to planting activities and c) the area currently covered with “Tree species”. 

 

 

 

 

 

 

 

Figure 1: Scheme of the gross area and the net areas of the Serapium forest plantation, Ismailia 
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Table 1: General spatial information of the Serapium forest plantation, Ismailia 2012 (1ha = 2.38 feddan) 

Area ha Feddan 
% of Plantation 

Area 
% of Forest Area 

Tree Species 96.3 229.3 61.4% 75.0% 

Non-Tree Species 13.0 30.8 8.3% 10.1% 

Uncultivated Parcels 19.2 45.7 12.2% 14.9% 

Forest Area 128.5 305.8 81.9% 100.0% 

Buildings 0.1 0.3 0.1% 
 Roads 12.0 28.6 7.7% 
 Nurseries 0.2 0.5 0.1% 
 Unspecified 16.0 38.1 10.2% 
 Non-Forest Area 28.4 67.5 18.1% 
 Plantation Area 156.8 373.3 100.0% 
 TWW Facilities 84.3 200.6 

  Total 241.1 573.9 

   

 

The “Plantation Area” (156.8 ha, 337.3 feddans) and the area of the “TWW Facilities” (84.3 ha, 

200.6 feddans, including sludge and water basins) were defined in a first mapping step. The different 

subareas were distinguished in a second mapping step and the information was verified during the 

field mission in September 2012.  

The “Forest Area” shows a total of 128.5 ha (305.8 feddans) of which the parcels planted with “Tree 

Species” is of 96.3 ha (229.3 feddans). “Non-Tree Species” cover an area of 13.0 ha (30.8 feddans) 

and 19.2 ha (45.7 feddans) is the size of the “Uncultivated Parcels”.  

The “Non-Forest Area” covers a total of 28.4 ha (67.5 feddans). 

The “Plantation Area” (consisting of “Forest Area” and “Non-Forest Area”) and the “TWW Facilities” 

area sum up to a “Total” of 241.1 ha (573.9 feddans), which is close to the official plantation area of 

500 feddans (210 ha). 

 

The following table 2 shows the net area covered by the dominant species on the planted parcels, 

according to the map in ANNEX 2.  
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Table 2: Area per species and year of planting at Serapium forest plantation in September 2012 

Species 

Area, ha

Species 

Area, 

feddan

% of 

Forest 

Area

% of Non-

Tree 

Species

% of Tree 

Species

10.2 24.3 7.9% 78.7%

1.1 2.7 0.9% 8.8%

1.5 3.5 1.2% 11.5%

2006 0.0

2010 0.0

0.1 0.3 0.1% 1.0%

13.0 30.8 10.1% 100.0%

Casuarina equisetifolia 3.9 9.3 3.1% 4.1%

2002 1.7 4.1

2006 1.6 3.8

2011 0.6 1.4

Cupressus sempervirens 2002 20.7 49.2 16.1% 21.5%

Dalbergia sissoo 2007 2.5 6.0 2.0% 2.6%

Eucalyptus camaldulensis 16.3 38.9 12.7% 16.9%

2004 0.6 1.4

2006 1.5 3.5

2008 2.8 6.7

2009 0.3 0.6

2010 2.7 6.4

2011 2.1 5.0

2012 6.4 15.2

Eucalyptus citriodora 18.3 43.5 14.2% 19.0%

2007 1.6 3.8

2008 5.0 12.0

2010 9.5 22.7

2012 2.1 5.1

Harpullia 2007 0.8 2.0 0.7% 0.9%

Khaya grandifoliola 2010 0.6 1.3 0.4% 0.6%

Khaya senegalensis 25.0 59.5 19.5% 26.0%

2002 5.6 13.2

2004 6.1 14.6

2007 13.3 31.7

Pinus halepensis 4.7 11.1 3.6% 4.8%

2002 2.5 5.9

2008 0.9 2.2

2009 1.3 3.0

Terminalia arjuna 3.5 8.3 2.7% 3.6%

2005 1.9 4.4

2007 1.6 3.9

TOTAL Tree Species 96.3 229.3 75.0% 100.0%

19.2 45.7 14.9%

128.5 305.8 100.0%Forest Area

Jatropha curcas

Species and year of planting

Sisal (Agave sisalana) 2002

Bambus 2007

TOTAL Non-Tree Species

Jojoba (Simmondsia chinensis) 2010

Uncultivated Parcels

 
 

The net area for each species in total and for each planting year is given in hectare 

(“Species Area, ha”) and in feddans (“Species Area, feddans”). 

The total area of each species is also given as a percentage of the “Forest Area” (“% of Forest Area”) 

or respectively as percentage of the “Tree Species” (“% of Tree Species”) or the “Non-Tree Species” 

(“% of Non-Tree Species”).  

It shows that Sisal (Agave sisalana) has the highest share among the “Non-Tree Species” with an area 

of 10.2 ha (24.3 feddans), whereas Bambus, Jatropha curcas and Jojoba (Simmondsia chinensis) are 

only on a small area and can be regarded as in an experimental status. 
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Among the tree species Khaya senegalensis is the most represented with a total of 25.0 ha 

(59.5 feddans). Cupressus sempervirens (20.7 ha, 49.2 feddans), Eucalyptus citriodora (18.3 ha, 

43.5 feddans) and Eucalyptus camaldulensis (16.3 ha, 38.9 feddans) show the next higher shares in 

the plantation. The area of Pinus halepensis was reduced in the last years to only 4.7 ha 

(11.1 feddans), whereas the area of Casuarina equisetifolia increased to an extent of 3.9 ha 

(9.3 feddans). The other tree species Terminalia arjuna (3.5 ha, 8.3 feddans), Dalbergia sissoo 

(2.5 ha, 6.0 feddans), Harpullia (0.8 ha, 2.0 feddans) and Khaya grandifoliola (0.6 ha, 1.3 feddans) 

play a marginal role at the plantation. 

 

3. Conclusion 
The Serapium forest plantation is a great proof of the ability of Egyptian institutions to establish man 

made forests irrigated with treated waste water (TWW) in the desert. The identified current 

“Plantation Area” (not taking into account the “TWW Facilities” area) is with its 156.8 ha 

(373.3 feddans) smaller than the official figure of 500 feddans (210.0 ha) (or sometimes even 

1000 feddans) that is mentioned in many documents. The main area of interest for forest 

management, future policies and projects has to be the net forest area (“Tree Species”).  This net 

forest area (“Tree Species”) is only of 96.3 ha (229.3 feddans).  It is therefore highly recommended 

for more reliability in future projects and policy statements that authorities in the national and 

international institutions recognize the spatial results of this project and correct the old figures. 

Nevertheless, the strong will and commitment of all institutions will lead to reach the 500 feddans of 

forest area in future. 

For the sake of consistency and future work reference and to avoid misunderstanding among the 

project partners, it is of highest importance to always specifically make reference to one of the 

areas, as defined above in figure 1. If one party refers to the “Plantation Area”, whereas in reality 

the “Tree Species” area is meant than misunderstanding is inevitable. A forest management plan and 

a forest inventory always refer to the net area covered with tree species. In the case of the Serapium 

forest at Ismailia this area covered with tree species amounts to 96.3 ha (229.3 feddans) and is 

covered with the tree species according to table 2. 

A plantation is a productive system that undergoes certain changes in time. Therefore the present 

map and the data of the plantation produced with the GIS software, the information from the 

Undersecretariat for Afforestation and from the field work, show the current status quo from 

September 2012. Some deviations from the current situation at the plantation may occur or 

certainly will develop in future. Continuous revision of the map and the data by the experts from the 

Undersecretariat for Afforestation and FAO is required to obtain accurate and constantly updated 

results in precise maps and spatial data.  

If there are no severe objections, the current data will be used for the Forest Management Plan of 

the Serapium forest at Ismailia. 
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ANNEX 
ANNEX 1: Map production with aerial photo/satellite image from ‘Bing Maps Aerial’ by ESRI. 

 

 
Figure 2:‘Bing Maps Aerial’ image of the plantation uploaded into ArcView10 

 

 
Figure 3: ‘Bing Maps Aerial’ image and drafted map of the plantation in ArcView10 



 

 

 

ANNEX 2: Finalized map of the Serapium forest at Ismailia, ‘Tree Species Distribution’, created with ArcGIS Desktop 10 (Document originally in page size A3) 

 


