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Abstract

BACKGROUND: A region can be divided into agro-
climatic zones based on homogeneity in weather variables
that have greatest influence on crop growth and yield. The
agro-climatic zone has been used to identify yield variability
and limiting factors for crop growth. This study was
conducted to classify agro-climatic zones in the state of
Mato Grosso in Brazil for predicting crop productivity and
assessing crop suitability etc.

METHODS AND RESULTS: For agro-climatic zonation,
monthly mean temperature, precipitation, and solar radiation
data from Global Modeling and Assimilation Office
(GMAO) of National Aeronautics and Space Administration
(NASA, USA) between 1980 and 2010 were collected.
Altitude and vegetation fraction of Brazil from Weather
Research and Forecasting (WRF) were also used to classify
them. The criteria of agro-climatic classification were
temperature in the hottest month (30 C), annual precipitation
(600 mm and 1000 mm), and altitude (200 m and 500 m).
The state of Mato Gross in Brazil was divided into 9
agro-climatic zones according to these criteria by using
matrix classification method.

*Corresponding author: Myung-Pyo Jung
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CONCLUSION: The results could be useful as information
for estimating agro-meteorological characteristics and
predicting crop development and crop yield in the state of
Mato Grosso in Brazil.

Key words: Agro-climatic zone, Mato Grosso, Precipitation,
Solar radiation, Temperature
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Fig. 1. Site map for agro-climatic zones in the state of
Mato Grosso of Brazil. Domain 1 has 30x30 km resolution
and Domain 2 has 10x10 km resolution.
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Fig. 2. Change of monthly mean air temperature (C) in
the state of Mato Grosso of Brazil.
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Fig. 4. Agro-climatic zones and their criteria in the state
of Mato Grosso of Brazil. Tmax means the mean air
temperature in the warmest month.
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Fig. 3. Distribution of (A) mean air temperature of the warmest month and distribution of monthly mean air
temperature, (B) accumulated annual precipitation, and (C) altitude in the state of Mato Grosso of Brazil.
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Table 1. Agro-meteorological characteristics of 9 agro-climatic zones in the state of Mato Grosso of Brazil between 2012

and 2017
Agro-climatic Mean temp. Max. temp. Min. temp. Precipitation Solar radiation
zones (C) (C) (T) (mm) (W/m?)
1 27.4 31.3 21.9 1,055.7 2330.2
2 26.1 29.6 21.1 1,144.3 2330.2
3 25.8 28.9 21.4 1,398.7 2275.5
4 27.4 31.1 22.1 1,157.7 2367.7
5 24.3 28.5 19.0 1,246.0 2350.0
6 24.8 29.1 19.5 1,213.6 2300.2
7 26.5 28.8 23.1 1,838.1 2103.7
8 26.7 30.0 22.3 1,447.2 2284.2
9 24.1 28.8 18.6 1,086.0 2443.0
Mean 25.9 29.6 21.0 1,287.5 2309.4
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