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Abstract: Aridization is becoming a major challenge for agricultural sustainability in Western Romania due to climate variability, rising temperatures, and irregular precipitation. In
recent years, the region has experienced longer summer periods with high temperatures and extended droughts, leading to reduced soil moisture and increased crop vulnerability to water
stress. In some areas, prolonged drought has also caused groundwater depletion, affecting shallow wells and local water availability. This study examines irrigation as an important
adaptation measure for maintaining agricultural productivity under these conditions. Special attention is given to modern irrigation technologies, such as precision irrigation systems and
loT-based monitoring tools, which improve water use efficiency and support real-time soil moisture management. The research analyzes climatic trends, soil properties, and crop water
requirements in Western Romania, focusing on sensitive crops such as potato (Solanum tuberosum). It also evaluates the effects of irrigation scheduling, water quality, and soil management
practices on reducing land degradation and preserving soil structure. Experimental observations and literature data underline the importance of adapting irrigation practices to local
pedoclimatic conditions, especially during frequent drought periods. The results show that efficient irrigation systems, combined with sustainable water resource management, can reduce
the negative effects of aridization, improve yield stability, and increase resilience to climate change. The study highlights the importance of integrating technological innovation with
agronomic practices to support long-term agricultural sustainability in Western Romania.
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instability in recent years, including higher summer temperatures, longer drought
periods, and irregular rainfall distribution. Meteorological data from the last
three years indicate frequent heatwaves and extended periods without rainfall A smartirrigation system is proposed for a vegetable cultivation area located on the outskirts
during critical crop development stages. Although the average annual of Timisoara, designed to improve water efficiency and reduce the effects of aridization under
precipitation is approximately 600—-650 mm, water deficits during summer increasingly unstable climatic conditions. The irrigation layout includes multiple vegetable . .
increasingly affect agricultural production. crops with different water requirements, such as potato, cabbage, pepper, and root Vegetab‘ies
supplied through a combined drip and micro-sprinkler irrigation network. The proposed
- ' system uses drip irrigation lines for crops requiring localized water application, 1ncl,ud1ng g
- Results and dlscuSSIOnS potato, cabbage, and pepper. The drip tape configuration is designed with emitters sﬁﬁced“at
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* Climatic Conditions and Water DEfICIt distribution and reduced evaporation losses. For root vegetables, a micro-sprinkler irrigiﬁﬁ '
* The precipitation map for April 2026 hig%lgts a sW’ﬁt rainfall deficit sector is proposed using GyroNet Turbo sprinklers arranged in a 5 x 6 m scheme, providing
rded at <10 mm, controlled precipitation and improved surface coverage.

in the Banat region, where precipitation values wer*é
representing some of the lowest amounts in Romania. Such low * The system is supplied by a groundwater source with an available operating pressure of
precipitation levels during early spring represent a major concern for approximately 2.5 bar and a maximum pump flow rate of 300 L /min.

ure, particularly because March and A coincide with the * Toincrease irrigation efficiency, the proposed setup integrates IoT monitoring technologies
g of the vegetation period and crop establ;i ent phase. and Al-assisted irrigation management. Soil moisture sensors, temperature sensors, and
R e v, weather data acquisition systems continuously monitor field conditions in real time. The
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T, P pe— processed using Al-supported algorithms capable of optimizing irrigation scheduling

according to crop water demand, climatic conditions, and soil moisture dynamics.
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