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Figure 1- Location of the weather stations in East
Azerbaijan province
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Table 1- Concepts of NewHall model processing algorithm (Soil Survey Staff, 2022)

Soil Moisture

Regimes subclasses Summary of characteristics in soil moisture control section
Aquic Saturated with water and virtually free of dissolved oxygen
Avridic Generally hot and dry conditions
Weak Aridic Moist or partially moist > 45 but < 90 C(glg:secutlve days when soil temperature > 8
Typic Aridic Moist or partially moist < 45 consecutive days when soil temperature > 8 °C
Extreme Aridic Completely dry during the whole year
Ustic Moisture is generally limited but present during growing season
. Moist in all parts > 45 consecutive days in winter and not dry > 45 consecutive days
Wet Tempustic

Typic Tempustic

Xeric Tempustic

in summer
Dry or partially dry > 90 cumulative days and not dry in all parts > half cumulative
days when soil temperature >5 °C

Xeric soil moisture regime but has a mean annual soil temperature (MAST) > 22 °C

Udic Moisture is generally not limited and is available throughout the growing season
Typic Udic Dry in some or all parts < 30 cumulative days
Dry Tempudic Dry in some or all parts > 30 cumulative days
Perudic Always moist and precipitation exceeds evapotranspiration in all months
Xeric Generally moist in winter and dry in summer
Typic Xeric Dry in all parts 45 to <90 consecutive days in summer
Dry Xeric Dry in all parts > 90 consecutive days in summer
Soil Temperature Regimes Mean annual soil temperature at 50 cm depth
Gelic Mean annual soil temperature is < -1 °C
Cryic Mean annual soil temperature is 0-8 °C
Frigid Mean annual soil temperature is similar to Cryic but with warmer summer soil
temperatures
Mesic Mean annual soil temperature is 8-15 °C
Thermic Mean annual soil temperature is 15-22 °C

Hyperthermic

Mean annual soil temperature is > 22 °C
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Table 2- Statistic description of mean monthly temperature and sum of precipitation during 1992- 2022 in East
Azerbaijan province (Num. of Stations: 52)

Precipitation (mm)

Temperatoure (°C)

Months Min Max Mean SD CVv Min Max Mean SD Ccv
January 12.0 28.4 20.4 4.21 0.21 -4.7 3.2 -0.8 1.8 *-
February 13.0 43.7 27.8 7.98 0.29 -25 3.0 0.5 2.0 -
March 22.2 60.9 34.9 10.14 0.29 3.2 8.8 5.9 2.0 0.33
April 14.9 59.7 46.0 9.63 0.21 7.7 20.0 11.2 2.8 0.25
May 29.5 75.5 42.2 11.41 0.27 12.8 20.0 16.1 2.2 0.14
June 0.7 40.0 14.7 9.19 0.63 17.6 26.1 21.8 2.6 0.12
July 1.1 154 6.9 4.38 0.63 20.3 29.5 25.3 2.9 0.12
August 0.4 9.7 3.8 2.78 0.72 20.8 29.7 25.6 3.0 0.12
September 2.5 25.3 8.7 5.55 0.63 16.9 255 21.6 2.5 0.12
October 1.9 329 19.3 7.67 0.40 11.1 18.1 15.0 1.9 0.13
November 18.7 38.3 30.5 5.68 0.19 4.0 11.3 7.7 1.7 0.22
December 11.9 42.0 26.2 8.19 0.31 -1.6 4.9 2.0 15 0.77
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Figure 2- Mean annually temperature and sum of precipitation during 1992- 2022 in East Azerbaijan province (Num.
of Stations: 52)
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Table 3- Mann-Kendall values for mean annually temperature and sum of precipitation trend during 1992-2022 in
East Azerbaijan province

Time series Z Sig Qmean Qmin99 Qmax99 Qmin95 Qmax95
Mean annual .
temperature +3.18 0.044 0.009 0.079 0.019 0.074
Mean annual sum -0.56 - -0.56 -2.83 2.38 -2.007 1.75

of precipitation
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Determining soil moisture and temperature regimes in East-Azerbaijan
province using Newhall model
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Abstract

Determining the soil moisture and thermal regimes, is an important subject in agroclimatology and soil management.
Considering the time-consuming process of in situ soil measurements, a pedoclimate modeling approach using
Newhall models was applied. The mean monthly precipitation and temperature of 52 metrological stations across East
Azerbaijan province, northeast of Iran during a 30 years period (1991-2021) were obtained and used for Pedoclimate
zoning of the study area by Thiessen method. Trend analysis of the two climatic variables by Mann-Kendall test
confirmed a significant increase in the annual mean temperature (Z= +3.18) and a non-significant decrease in the
annual mean precipitation (Z=-0.56). According to pedoclimate modeling of different regions, ranked based on
covered area, the soils of the province have Aridic and Xeric moisture regimes as well as Mesic, Thermic, and Frigid
thermal regimes, respectively. Assessing the prepared maps showed that the northwestern and western regions of the
province have drier and hotter pedoclimate conditions than other regions. The largest pedoclimate zone of the province
is the Weak Aridic-Mesic class and the Dry Xeric-Frigid has the smallest area. Comparing the generated maps with
older ones indicated changes in the extent of pedoclimates and different soil classes over study decades, which might
be attributed to climate change in the region. In general, the findings of this study, would be useful in recognition
pedoclimates, soil classification and adjusting cropping pattern to adapt with climate change.

Keywords: Climate change, Pedoclimate, JavaNewhall, Soil temperture, Soil classification
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