
RAPID WATER ACCOUNTING �Al-Mashare’, Jordan

Crop mapping is key for estimating crop water productivity 
and the crop production per water consumed. It enables to 
characterize at a given time the spatial distribution of the 
main crop. The use of remote sensing applications 
combined with calibration with field data enable to create 
time relevant inventories and produce maps for the various 
cropping seasons to inform strategic planning, production 
monitoring for decision-making. The availability of accurate 
crop map is precious information for estimating crop yields, 
land and water productivity, estimating water consumption 
needed for water balance, calculation of actual 
evapotranspiration and it is a key input in water accounting 
calculation. It also indicates opportunities and risks for food 
security when looking at staples crops such as cereals. 

Malawi, Al-Minya Governorate, Upper Egypt, Egypt.

zone 1 - Lies between latitude 27° 33‛ 56.5‟ N, 27° 46‛ 50.65‟ N & 
longitude 30° 46‛ 18‟ E, 30° 50‛ 07.41‟ E. 

Zone 2 - Lies between latitude 27° 33‛ 21‟ N, 27° 46‛ 56‟ N & 
longitude 30° 43‛ 2.00‟ E, 30° 52‛ 21‟ E. 

A systematic approach is used to produce crop maps using 
remote sensing (RS) techniques in the selected area illustrated 
in Figure 1. It starts with a well-planned field data collection, a 
series of image processing phase, classification with verification 
and validation. Sentinel-2 Satellite images were used for Malawi 
site and have been classified to provided the distribution of the 
main crop types, as well as estimating their related water 
consumption when considering the related theoretical crop 
water requirements.  Crop maps were produced over 5 cropping 
seasons over two and half years. The crop maps have been 
conducted by joint team include GIS and RS stuff as mentioned 
in Annex 1.

Figure 1. The boundary of Malawi site in 2018 – 2020 (zone1)

Figure 2. The boundary of Malawi site in 2021 (zone2)
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The boundaries and names shown and the designations used on this/these map(s) do not imply the expression of any opinion whatsoever on the part of FAO concerning the legal status of any country, territory, 
city or area or of its authorities, or concerning the delimitation of its frontiers and boundaries. Dashed lines on maps represent approximate border lines for which there may not yet be full agreement. 
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METHODOLOGY

source: produced by joint team MWRI/MARL with google background

Source: Produced by the team after classification of Sentinal-2 satellite images 
based on the collected samples.

Source: Produced by the team after classification of Sentinal-2 satellite images 
based on the collected samples.



Figure 3. Methodology used to produce the crop maps for 
all seasons in Egypt

A- Field data collection

Collect reference data for the purpose of creating crop maps. There are some steps in which field data is collected:
1. Hold a meeting for each team before field data collection to familiarize them on how to use the ODK application and 
GPS. Each team composed of 2 agriculture specialists and 2 irrigation specialists.
2. Divide the study area into zones for the teams (one zone for each). 
3. Data collection in the field must be at least 30 x 30 m for each signature. 

B- Pre-treatment

Download satellite images (Sentinel-2) and in the same time we collect the field data and clip the team members area.
2. Input the visited sites.
3. Evaluate the spectral characteristics of the data collected.
4. Divide reference data to 70% for classification and 30 % for validation.
5. Create a vector layer and create a database of spectral signature for different land cover classes by import 
signatures shape file to ROI.

C- Supervised classification

1. The Semi-Automatic Classification in QGIS software, which is free, and an open source plug-in has been used to 
supervise classification to produce crop maps.
2. Use Tools of QGIS-SEP.
3. Calculate NDVI and separate buildings, non-agricultural areas, canals, drains layers from the satellite image.
4. Classify the satellite image according to the collected signatures .

D- Validation

1. Evaluate the classification result by using 30 % of the ground truth data by using QGIS.

RESULTS

The crop maps enable to follow the cropping patterns of the 
Malawi area analyzed first in a smaller area referred as zone 1 
and then in 2021 extended to a larger area referred as zone 2. 
Five seasons were covered between 2019 to 2021. In 2021, the 
crop map was produced for a larger area as the study site was 
extended to implement water accounting (analysis of water 
resources and consumption within delineated boundaries).

Sugar cane represent the main crop type for the winter season 
of 2018-2019 (47.04 percent of the total cropped area with an 
accuracy of 69.7 percent), and the winter season of 2010-2020 
showing a slight decrease of the sugarcane crop (41.83 percent 
from the total area with an accuracy of 79.11 percent). The 
summer seasons show a lot of variation as in 2019, clover was 
the major crops (30.9 percent from the total area with 76.46 
percent accuracy) but in 2020, sugar cane dominates also 
cropping patterns of the Malawi initial site with 45,35% of the 
cropped area. The area mapped in 2021 includes the initial 
Malawi area and shows better the importance of wheat.

Details for the process followed to produce the crop maps for 
each cropping season is portrayed below:
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Table 1. Results of Malawi classification for winter 2019

Type of crop

Sugar cane

Clover

Wheat

Total

Area (feddan)

6298

4459

2632

13389

Percent

47.04

33.30

19.66

100

Table 2. Results of Malawi classification for summer 2019

Type of crop

Sugar cane

Maize

clover

Grass

Soybeans

Total

Area (feddan)

4126

92

4381

3967

1596

14162

Percent

29.14

0.65

30.93

28.01

11.27

100

Table 3. Result of Malawi classification for winter Table 4. Result of Malawi classification for summer 

Type of crop

Clover

Fava bean

Sugar beet

Sugar cane

Other

Wheat

Total

Area (feddan)

2361

700

443

4384

4

5677

13569

Percent

17.4

5.16

3.27

32.31

0.03

41.83

100

Type of crop

Clover

Cotton

Sugar cane

Soybeans

Others

Maize

Urban

Total

Area (feddan)

713

169

6881

421

539

4000

2449

15172

Percent

4.70

1.11

45.35

2.77

3.55

26.36

16.14

100

Note: 1 feddan = 0.42 hectare or 4200 m2

Source: Map produced by a join team from MWRI and MARL/SWERI 
under this project.

Source: Map produced by a join team from MWRI and MARL/SWERI 
under this project.

Source: Map produced by a join team from MWRI and MARL/SWERI 
under this project.

Source: Map produced by a join team from MWRI and MARL/SWERI 
under this project.

Season 1: Winter season 2018-19 
(zone 1)
From October to April
Data sample: 138 signatures collected. 

Main Crop types: clover, wheat and sugar cane. 

Overall accuracy for this season: 97.2 percent

Season 2: Summer season 2019 
(zone 1)
From May to September
Data sample: 210 signatures collected. 

Main Crop types: maize, sugar cane, clover, grass and 
soybeans. 

Overall accuracy for this season: 76.47 percent.

Season 3: Winter season 2019-2020
Data sample: 302 signatures collected. 

Main crop types: clover, wheat, sugar cane, sugar beet, fava 
bean and others. 

Overall accuracy for this season: 79.11 percent.

Season 4: Summer season 2020
Data sample: 210 signatures collected. 

Main crop types: maize, sugar cane, clover, grass, soybeans, 
clover and cotton. 

Overall accuracy: 86.45 percent.



This activity is under the regional project "Implementing the 2030 Agenda for water efficiency/productivity 
and water sustainability in NENA countries" under the Water Scarcity Initiative. This project is 
implemented by the Food and Agriculture Organization of the United Nations and funded by the Swedish 
International Development Cooperation Agency (SIDA).

Food and Agriculture Organization of the United Nations 
Regional Office for the Near East and North Africa
www.fao.org/neareast 

RNE-WEPS-NENA@fao.org

Table 5. Result of Malawi classification for winter 

Source: Map produced by a join team from MWRI and MARL/SWERI 
under this project.

Type of crop

Wheat

Clover

Sugar cane

Sugar beet

Other

Trees

FabaBean

Barsoil

Total

Area (feddan)

16020

8230

6520

2725

5465

2115

755

390

43330

Percent

37.94

19.49

15.44

6.45

12.94

5.01

1.79

0.92

100

Season 5: Winter season 2020-2021
Data sample: 390 signatures collected. 

Main crop types: wheat, Clover, wheat, sugar cane, sugar beet, 
fava bean and others. 

Overall accuracy for this season: 74.35 percent.
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Crop mapping using remote sensing is a useful approach to 
assess spatially the realities of crop distribution and related 
water consumption. It completes the use of remote sensing for 
monitoring with ground truthing points. Both the Ministry of 
water and irrigation and the Ministry of agriculture in Egypt are 
planning to expand its use and have trained more than 90 
engineers in data collection using ODK collect and 30 in data 
analysis and mapping. They are currently automatizing crop 
classification for the strategic crops. The produced crop map 
will be use as the main element in advanced water accounting 
analysis in addition to other remote sensing data with 
appreciated support from IHE-Delft team. 

CONCLUSION

#

1

2

3

4

5

6

7

8

Name

Heba Refaee

Mohamed Osama

Sherief Kamal

Mahmoud Hamdy

Hesham Abo ElSoud

Mohamed Saad

Tamer Hassan

Mohamed Ibrahiem

Organization

MWRI

MWRI

MWRI

MWRI

SWERI - MARL

SWERI - MARL

SWERI - MARL

SWERI - MARL

Project Team was composed of members from the ministry of 
Water resources and Irrigation (MWRI) and the Ministry of 
Agriculture represented by Soil, Water and Environment 
Research Institute (SWERI). All the maps were produced by this 
team. And the table lists the joint team from the two ministries.

ANNEX 1

 Table 6. List of the team members produced the crop map
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