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ABSTRACT

Planning in the distribution of crops in rural areas through the Agroecological Zoning (ZAE), has become a useful
tool for precision agriculture and sustainable development. With this purpose, in the district of San Pablo de Pillao
with an area of 59,284.20 ha and located in the center of the department of Huanuco in Peru, the optimal areas
for the cultivation of peach trees were determined, a crop with a stable value in the market and in Huanuco. To do
this, the method of the Analytical Process Hierarchical (APH) was applied, which is usually used in multi-criteria
analysis for the determination of areas of the ZAE according to the level of aptitude for the agroecological
development of the peach tree.
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1 INTRODUCTION

In this research it is proposed to identify and evaluate the variability climatic for planting the peach tree,
specifically of the variety huayco rojo, due to its high acceptance in the market and agroclimatic requirements
present in the study area, higher value economic in the market. In addition, the peach tree is chosen based on
the recommendations of specialists from Sierra y Selva Exportadora, which is a public executing agency
attached to the Ministry of Agriculture - Perq.

The application of the Multicriteria Analysis Method of Decisions, using remote sensing resources and
geographic information systems, will allow us to know the spatial distribution of the optimal potentialities of the
study area for the peach tree. This method allows identifying the territorial surfaces with optimal edaphological,
physiographic and climatic characteristics to achieve the maximum yield of the peach tree, the red huayco
variety.

Planning in the distribution of crops in rural areas through Agroecological Zoning (ZAE), has become a useful
tool for precision agriculture and sustainable development. For this purpose, in the district of San Pablo de Pillao
with an area of 59,284.20 ha and located in the center of the department of Huanuco in Peru, the optimal areas
for peach cultivation were determined, a crop with a stable value in the market and highest profitability in
Huénuco. To do so, the Hierarchical Analytical Process (AHP) method was applied, which is frequently used in
multi-criteria analysis to determine areas of the ZAE based on the level of aptitude for the agroecological
development of a given crop. To apply the various determining sub-criteriain the ZAE, such as elevation, slopes,
precipitation, temperature, cold hours, relative humidity, salinity, organic matter content, soil acidity and textural
class, the spatial tools and statistics of Geographic Information Systems (GIS).

2 STUDY AREA

The research study area was developed in the district of San Pablo de Pillao which is politically located in the
department of Huanuco, province of Huanuco and district of San Pablo de Pillao. The study district has an area
of 59,284 ha, with a range of altitudes from 784.93 to 3664.63 masl.
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3 DATA AND METHODS

3.1 Data

The various raster data are used to prepare the base maps of each sub-criterion, the climate maps are based
on the information of the PISCO product of monthly rainfall and monthly temperatures, prepared by SENAMHI.
The PISCO product of precipitation analyzed in the study area is within the period from 1990 to 2019, while the
PISCO product of temperature was analyzed during the period from 1987 to 2016.

3.2 Interpolation methods

The monthly information was extracted for the study area and interpolated with the geostatistical techniques of
Inverse Distance Weighting (IDW) for temperature and Ordinary Kriging for precipitation.

3.3 Trend analysis

The precipitation and temperature data averaged for the study area, the analysis of this monthly and annual
time series was made with box plots, histograms. In addition, a trend analysis was performed with the non-
parametric Mann-Kendall test on the annual data

3.4 Standardized Index of Precipitation

The analysis of intensities and identification of droughts was estimated with the Standardized Precipitation Index
(SPI), which is based on the probability of precipitation for a given time scale (3, 6 and 9 months).

4 RESULTS AND DISCUSSION

Regarding the annual precipitation series, according to the boxplot, there is a high variability of accumulated
precipitation with a range from 1500 to 2160 mm / year. The frequency histogram indicates that the range with
the highest probability of the most frequent annual precipitation is 1900 to 2000 mm / year. A general trend was
determined to increase the annual accumulated precipitation throughout the study area. The accumulated
annual precipitation series analyzed describe an incremental trend of 9.59 mm / year with a confidence level of
95%.

Regarding the annual temperature series, there is a low temperature variability with a range from 17.6 to 18.8
°C. The frequency histogram indicates that the most frequent range with the highest probability of annual
temperature is 18 to 18.2 °C. A generalized trend towards an increase in the annual average temperature was
determined throughout the study area. The average of the mean temperature series in the study area describes
an incremental trend of 0.019 °C / year with a confidence level of 99%.

The identification of extremely dry droughts with the SPI index at 3 months, recorded these events in the years
1992, 1995, 1998 and 2016. While with the SPI index at 6 months and 12 months, these extreme long-term
events were recorded. duration in 1992 and a shorter one in 1993; From this year there were no more extreme
droughts.

In general, the SPI-12 indicator has a higher probability of occurrence of droughts, with respect to the spatial
distributions obtained with the SPI-6 and SPI-3 indicators, on average the probability of occurrence of SPI-6 is
16.4%, for moderate droughts, 6.65% for severe droughts and 1.72% for extreme droughts.

5 CONCLUSIONS

The multi-annual climatic variability show a trend significative to increase the annual average precipitation at a
rate of 9.59 mm / year, which favors the peach tree; moreover, show a trend significative to increasing the
average temperature at a rate of 0.023 ° C / year, which would not significantly affect the peach tree, since it
has a wide range of adaptation to the variability of maximum and minimum temperatures. While the probability
of occurrence of extreme droughts in the study area is less than 4%, therefore, it does not represent a danger
for the agricultural development of the peach tree.
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