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❑The management of weather and climate risks in agriculture has become an important issue due

to climate change.

❑The Intergovernmental Panel on Climate Change (IPCC) has highlighted multiple climate risks

for agriculture and food security as well as the potential of improved weather and climate early

warning systems to assist farmers.

❑Wise use of weather and climate information can help to make better-informed policy,

institutional and community decisions that reduce related risks and enhance opportunities,

improve the efficient use of limited resources and increase crop, livestock and fisheries

production.

❑Early warning systems have an important role to play in providing important information to

farmers, big and small.

Introduction
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Database of Agro meteorological data 

Give the grower the proper

recommendations in proper

time based on the climatic

Data and weather extremes.

The main objective of WSN

Agro-meteorological stations network



❑We have only one or two weather stations for each Governorate.

❑ Most of the agro-meteorological applications (ET, irrigation requirements,

Crop planting dates, Pest and disease prediction…….,etc) are based on point

data, which do not provide a good estimate for large areas.

❑ High differentiation of the agricultural lands with different crops in limited

area.

what is the problem?
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Examples of selected extreme events in Egypt 

Feedback by Key stakeholders/users
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Wind direction from the west was the 

main reason for locust attack

Normally locust attack Egypt from the south  
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• Tomatoes

• Potatoes

• Mango

• Banana

• Citrus

• Beans

• 20 %

• 2 %

• 30 %

• 40 % 

• 50 %

• 40 %

Crops The proportion of 

damage
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2014السيول علي طابا 
2015السيول علي الاسكندرية 

2016السيول علي راس غارب 
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Mean annual temperatures during the period 

from 1975 - 2008 and climatologically normal's

Algharbia Almnofia Kafr_Elshikh Sharkia Alkaliobia Giza Fayoum Minya Bani_swaif Asyout Kena Average 

Tmin 3.5 2.5 2.5 2.2 3.6 2.1 2.8 4.2 2.0 1.5 0.4 2.5

Tmax 1.9 0.8 0.1 0.8 3.3 2.7 1.5 1.6 2.7 3.2 1.9 1.9

Tmean 3.1 1.7 1.7 1.4 3.3 1.3 2.6 2.9 2.3 2.4 1.2 2.2

Change the minimum, maximum and average temperature in the winter of 2010 above the normal rates

2009 2010 2009 & 2010 %

Yield  Ardab/Fed. Yield  Ardab/Fed.

Nile Delta 18.2 16.7 -8.2 

Middle Egypt 18.9 16.6 -12.2

Upper Egypt 18 14.1 -21.9

Average 18.1 15.9 -11.8

Decrease wheat 

yield in 2010
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Farmers feedback in the Delta region governorate.

Soil salinity, problems related to flooded irrigated

systems, and unfavorable climate conditions were the

three main technical reasons found out through this

survey in Delta region.
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Meteorological forecasts

❑ Most weather forecasts today are based on the output of complex computer

programs, known as forecast models, which typically run on supercomputers and

provide predictions on many atmospheric variables such as temperature,

pressure, wind, and rainfall. A forecaster examines how the features predicted by

the computer will interact to produce the day's weather.

❑ Numerical models of weather (and climate as well) are based on the fundamental

mathematical equations which describe the physics and dynamics of the

movements and processes taking place in the atmosphere, the ocean, the ice,

and the land.
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Meteorological forecasts

Types of interactions considered in a weather forecast Model
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Why meteorological forecasts important for 

agriculture sector?

• The density of weather stations is often low.

• The maintenance of weather stations is very high cost.

• Most of the agro-meteorological application requires continues series

of weather data.

• Most of crop simulation models require continues series of weather

data (DSSAT- CROP SYS- PERUN- etc.)
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• Give a complete view in the atmospheric environment.

• Take action before the disaster weather (such as frost and wind

extremes) impact on crops.

• Scheduling irrigation (the period between irrigations based on

the water requirements of plants and evapotranspiration).

• Prediction of pest and diseases

• Chilling requirements for fruit trees.

• Determine the optimum planting dates for each crop in each

region.

Using meteorological forecasts in

agriculture to….
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Using meteorological forecasts in

agriculture to….

• Reduce the risk of disasters weather in the agriculture sector by

using numerical weather prediction models in Agricultural

Applications to helping the farmers to taking suitable decisions at

the proper time.

• Improving the livelihood of the rural society through optimized

income generation capability.

• Facilitating the farm-level decision-making for ensuring the

optimum allocation and utilization of agricultural resources in order

to achieve sustainable and increased income from agriculture.
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Example of the weather forecast model 

outputs

Temperature

Temperature curve over a specific location 

wind speed and direction 

Relative Humidity 

Cloud cover

Rain
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planting dateIrrigation
Heat wave

forecasting

Applications

Uniform Data File

Weather forecast 

data
Installing Weather forecast Model

Cold wave 

and frost

Create mobile application

Reports and 

recommendations

Insect & disease 

forecasting

Input the data into 

Database

Validate the outputs with 

station daily data

Heavy rain

forecasting
Chilling req.

Mobile Applications

Agricultural applications

Weather forecasting

Growers

Researchers

Extension

T, RH, WS, Rain….

Run the WFM



Agricultural applications
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Sowing Date 

Program 

Inputs:

✓Soil temperature

Output:

✓ Recommendation of 

planting date.
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IRRI-CLAC
Inputs:

•Crop data

•Age

•Variety

•Planting date

•Coefficients

•Rooting pattern

•Soil information 

•Irrigation system info

•Water quality

•Weather data

Output:

•ETo

•Water requirements

•Irrigation schedule

• Quantity, time and intervals.
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Nile 
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Egypt

Selection 

Plantation 

Regions



Diseases Forecasting programs
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Education level
illiterate

intermediate 

education

high 

education

20 70 10

Questions Agree Maybe

I find the idea very welcome 100 0

I find an understanding of the data and description 70 30

I find help and support when I needed 20 80

The weather elements in the report are sufficient 90 10

Description in the report is sufficient 100 0

The reporting period is sufficient 90 10

Directs us to the correct handling of agriculture 90 10

Do you keen to continue the service in the future 100 0

Feedback by Key stakeholders/users
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• Agricultural sector is very sensitive to change in weather

conditions,

• Weather forecast models along with observational data is a crucial

to reduce the risk of weather disasters in the agriculture sector,

support the farmers taking suitable decisions in a proper time, but

also decision makers.

• Increasing the awareness on the farmer levels of this technology is

highly targeted in order to maximize the benefits which could

directly support the medium-long term adaptation strategies (e.g.

water saving, increasing productivity, etc.)
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Conclusion




