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Role of Micrometeorological profile in Crops  
 

 

 

 

 

Micrometeorology is the study of atmospheric 
phenomena on a small scale, typically within 
the lower atmosphere (up to a few meters above 
the ground) and over short periods. In 
agriculture, micrometeorological studies are 
crucial for understanding the interactions 
between the atmosphere and agricultural 
systems. These studies are particularly relevant 

to agricultural meteorology, which focuses on 
the application of meteorological principles to 
optimize agricultural practices and improve 
crop production. This knowledge is essential 
for optimizing agricultural practices, improving 
crop yields, and mitigating the impacts of 
adverse weather conditions on farming. 

Key Components of a Micrometeorological Profile in Crops
Temperature Profile 

Air Temperature: Measurements are 
typically taken at different heights within 
and above the crop canopy to understand 
the vertical temperature distribution. The 
temperature within the canopy can differ 
significantly from the ambient air 
temperature, affecting physiological 
processes like photosynthesis and 
respiration. 
Soil Temperature: This is monitored at 
various depths to assess its impact on root 
development and nutrient uptake. 

Humidity Profile 
Relative Humidity: The humidity within 
the crop canopy can be higher than the 
surrounding air, especially after irrigation 
or rainfall. This affects transpiration rates 
and the microclimate that influences pest 
and disease development. 
Dew Point: Monitoring the dew point helps 
in understanding the potential for dew 
formation, which can contribute to the 
spread of fungal diseases. 

Wind Profile 
Wind Speed and Direction: Wind speed is 
measured at different heights within and 
above the canopy. It influences processes 
like transpiration, pollination, and the 

dispersal of pests and diseases. Wind also 
affects the distribution of chemical 
applications (e.g., pesticides) and helps in 
regulating canopy temperature by 
enhancing air circulation. 

Radiation Profile 
Solar Radiation: The amount of solar 
radiation that penetrates the crop canopy is 
critical for photosynthesis. The study of 
light interception at different canopy levels 
helps in understanding how much light is 
available to the lower leaves, which can 
affect overall crop productivity. 
PAR (Photosynthetically Active 
Radiation): This specific component of 
solar radiation is crucial for photosynthesis 
and is often measured to assess the 
efficiency of light use by the crop. 

Soil Moisture and Water Vapor Exchange 
Soil Moisture Content: Understanding the 
moisture levels in the soil is essential for 
irrigation management. Soil moisture 
sensors are often used to monitor water 
availability in the root zone. 
Evapotranspiration (ET): This includes 
both evaporation from the soil surface and 
transpiration from the crop. ET rates are 
influenced by the microclimatic conditions 
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and are critical for determining irrigation 
needs. 

CO2 Concentration 
CO2 Levels: Carbon dioxide is a key input 
for photosynthesis. The concentration of 
CO2 within the canopy can be influenced 
by factors like plant density and wind 
speed. Monitoring CO2 helps in 
understanding the photosynthetic 
efficiency of the crop. 

Boundary Layer 
Boundary Layer Thickness: The boundary 
layer is the layer of still air that surrounds 
each leaf. It plays a critical role in 
controlling heat and moisture exchange 
between the leaf surface and the 
atmosphere. A thicker boundary layer can 
reduce the rates of transpiration and heat 
loss.

Techniques and Instruments Used in Micrometeorological Studies 
Automatic Weather Stations (AWS): These 
stations are equipped with sensors to measure 
temperature, humidity, wind speed, solar 

radiation, and rainfall at various heights within 
the crop canopy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eddy Covariance Systems: These systems measure 
the exchange of CO2, water vapor, and heat between 
the crop canopy and the atmosphere, providing 
valuable data on photosynthesis, respiration, and 
evapotranspiration. 

 
Radiometers and Quantum Sensors: Used to 
measure incoming and reflected solar 
radiation, including PAR, which is essential 
for assessing the energy available for 
photosynthesis.    
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Soil Moisture Sensors: These are installed at 
different depths to monitor the soil's water content, 
helping in irrigation management and understanding 
water use efficiency. 

Leaf Wetness Sensors: These sensors detect 
the presence of moisture on leaf surfaces, 
which is important for understanding 
conditions conducive to disease development. 

 
Anemometers: Used to measure wind speed 
and direction at various heights, providing 
insights into the microclimatic conditions 
within the crop canopy.  

Thermocouples and Infrared Thermometers: 
These are used to measure the temperature of 
leaves and soil, providing data on the thermal 
environment of the crop. 
 
 

Applications of Micrometeorological Profile Studies in Crop Management: 
Irrigation Scheduling: By understanding the 
water vapor exchange and soil moisture 
content, farmers can optimize irrigation 

schedules, ensuring that crops receive the right 
amount of water at the right time. 

Disease and Pest Management: The 
microclimatic conditions within the crop 
canopy can influence the development of pests 
and diseases. Monitoring the 
micrometeorological profile helps in predicting 
outbreaks and implementing timely control 
measures. 
Optimizing Fertilizer Use: Understanding the 
soil temperature and moisture profile aids in 
determining the best times for fertilizer 
application, improving nutrient uptake and 
reducing waste. 

Improving Crop Yield and Quality: By 
managing the microclimate within the canopy, 
farmers can create optimal conditions for crop 
growth, leading to higher yields and better 
quality produce. 
Climate Change Adaptation: 
Micrometeorological studies help in 
understanding how crops respond to changing 
weather patterns and extreme events, aiding in 
the development of strategies to adapt to 
climate change. 
Greenhouse and Controlled Environment 
Agriculture: In controlled environments like 
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greenhouses, micrometeorology helps in 
regulating temperature, humidity, and CO2 
levels to create optimal conditions for crop 
growth. This leads to improved crop quality and 
higher yields. 
Influence on Crop Phenology: 
Micrometeorological studies help in 
understanding how local atmospheric 
conditions affect the timing of various stages in 
crop development, such as germination, 
flowering, and fruiting. This knowledge can be 
used to optimize planting schedules and predict 
harvest times. 
Soil-Atmosphere Interactions: 
Micrometeorology provides insights into how 
soil properties (such as moisture content and 
temperature) interact with the atmosphere. This 

understanding is essential for practices like soil 
management, fertilization, and erosion control. 
Precision Agriculture: Micrometeorological 
data is critical for precision agriculture, where 
site-specific management practices are 
employed to optimize inputs like water, 
fertilizers, and pesticides. This leads to more 
efficient resource use and increased 
productivity. 
In summary, the study of the 
micrometeorological profile in crops provides 
critical insights into the small-scale 
atmospheric conditions that directly impact 
crop growth and development. This knowledge 
is essential for optimizing agricultural 
practices, improving resource use efficiency, 
and enhancing crop productivity.

 


