Ecollama 1.0 Beta Version Capabilities

This text provides a summary of the capabilities targeted for the 1.0 beta version of the EcoLlama
Project. The beta version is designed to showcase all the mentioned capabilities comprehensively for
one or a few plant species. Following the beta version, the Alpha version, which will be released shortly
after, will demonstrate these capabilities for all plant species used in agriculture in the Mediterranean
Region.

Note: Historical APl data and continuously added new agricultural product data will be periodically
transferred to the LLaMA 3 model, which will continue to be trained dynamically with ongoing fine-
tuning methods.
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EcolLlama

ECOLlama ver 10 is an open source ecological
adaptation project developed to combat climate
change in the Mediterranean Region. The project
aims to analyse and optimise impacts on agricultural
activities in the region using Meta's LLaMA 3 artificial
intelligence model. It supports the development of
sustainable agricutture and water resources
mManagement strategies by providing solutions in
areas such as artificial inteligence, data analysis,
forecasting, early warning systems and resource
management.




DATA SOURCES: API AND SENSORS

General Fields

e lat: Latitude information of the query.

¢ lon: Longitude information of the query.

¢ timezone: Time zone of the query.

e timezone_offset: Time zone offset from UTC (in seconds).

Current Weather

e dt: Timestamp (UTC).
e sunrise: Sunrise time (UTC).
e sunset: Sunset time (UTC).
e temp: Temperature (in Kelvin).
o feels_like: Feels-like temperature (in Kelvin).
e pressure: Pressure (in hPa).
e humidity: Humidity (%).
e dew_point: Dew point (in Kelvin).
e uvi: UVindex.
e clouds: Cloudiness (%).
o visibility: Visibility distance (in meters).
e wind_speed: Wind speed (in meters/second).
e wind_deg: Wind direction (in degrees).
e wind_gust: Wind gust speed (in meters/second).
e weather
o id: Weather condition code.
o main: Main weather condition.
o description: Weather condition description.
o icon: Weather icon code.

Minutely Weather

e dt: Timestamp (UTC).
e precipitation: Precipitation amount (in mm).

Hourly Weather

e dt: Timestamp (UTC).

e temp: Temperature (in Kelvin).

o feels_like: Feels-like temperature (in Kelvin).
e pressure: Pressure (in hPa).

e humidity: Humidity (%).

e dew_point: Dew point (in Kelvin).

e uvi: UVindex.

e clouds: Cloudiness (%).

o visibility: Visibility distance (in meters).

¢ wind_speed: Wind speed (in meters/second).
e wind_deg: Wind direction (in degrees).

e wind_gust: Wind gust speed (in meters/second).
e weather



id: Weather condition code.

main: Main weather condition.

description: Weather condition description.
icon: Weather icon code.

e pop: Probability of precipitation (%).
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Daily Weather

e dt: Timestamp (UTC).

e sunrise: Sunrise time (UTC).

e sunset: Sunset time (UTC).

e moonrise: Moonrise time (UTC).
e moonset: Moonset time (UTC).
¢ moon_phase: Moon phase.

e summary: Daily summary.

e temp
o day: Daytime temperature (in Kelvin).
o min: Minimum temperature (in Kelvin).
o max: Maximum temperature (in Kelvin).
o night: Night temperature (in Kelvin).
o eve: Evening temperature (in Kelvin).

o morn: Morning temperature (in Kelvin).
o feels_like
o day: Daytime feels-like temperature (in Kelvin).
o night: Nighttime feels-like temperature (in Kelvin).
o eve: Evening feels-like temperature (in Kelvin).
o morn: Morning feels-like temperature (in Kelvin).
e pressure: Pressure (in hPa).
e  humidity: Humidity (%).
e dew_point: Dew point (in Kelvin).
¢ wind_speed: Wind speed (in meters/second).
e wind_deg: Wind direction (in degrees).
e wind_gust: Wind gust speed (in meters/second).
e weather
o id: Weather condition code.
o main: Main weather condition.
o description: Weather condition description.
o icon: Weather icon code.
e clouds: Cloudiness (%).
e pop: Probability of precipitation (%).
e rain: Rainfall amount (in mm).
e uvi: UVindex.

Weather Alerts

e sender_name: Alerting institution.
e event: Alert event.

e start: Alert start time (UTC).

e end: Alert end time (UTC).

e description: Alert description.

e tags: Tags associated with the alert.



Air Quality

e agqi: Air Quality Index.

e pm2_5: PM2.5 particle density.

e pm1l0: PM10 particle density.

e 03: Ozone (03) level.

e no2: Nitrogen Dioxide (NO2) level.
e 502: Sulfur Dioxide (SO2) level.

e co: Carbon Monoxide (CO) level.

Marine Weather
o sea_surface_temp: Sea surface temperature.
e wave_height: Wave height.
¢ wave_period: Wave period.
e wave_direction: Wave direction.

Snow Weather

¢ snow_depth: Snow depth.
¢ snowfall: Snowfall amount.

Storm Information

e storm_category: Storm category.
e storm_speed: Storm speed.

e storm_direction: Storm direction.
e storm_position: Storm position.

Climate Trends and Data
e average_temp: Average temperature.
e average_rainfall: Average rainfall amount.
¢ historical_weather: Historical weather data.
¢ climate_anomalies: Climate anomalies (temperature, rainfall, etc.).
Agriculture and Plant Growth
e soil_moisture: Soil moisture.
e evapotranspiration: Evaporation and transpiration amount.
e plant_health: Plant health index.
Fire Risk
o fire_weather_index: Fire weather index.
e burning_index: Burning index.
e drought_index: Drought index.

Health and Comfort

e heat_index: Heat index.



e wind_chill: Wind chill effect.
e pollen_count: Pollen count.
e allergen_levels: Allergen levels.

Solar and UV Information

e solar_radiation: Solar radiation.
e uv_alerts: UV alerts.
e uv_index: UV index.

Earthquake Information

¢ magnitude: Earthquake magnitude.
o depth: Earthquake depth.

¢ location: Earthquake location.

e time: Earthquake time.

Satellite and Radar Data

o satellite_images: Satellite images.

e radar_images: Radar images.

e cloud_coverage: Cloud cover.

e precipitation_intensity: Precipitation intensity.

Soil and Plant Status

e soil_temperature: Soil temperature.

e soil_ph: Soil pH value.

e soil_nutrients: Soil nutrients (nitrogen, phosphorus, potassium, etc.).
e plant_growth_stage: Plant growth stage.

SKILLS
Weather Forecasting and Planning

Daily Weather Data: EcoLlama analyzes weather data to guide farmers in various agricultural activities.
This data includes: dt, sunrise, sunset, temp, feels_like, pressure, humidity, dew_point, uvi, clouds,
visibility, wind_speed, wind_deg, wind_gust, weather.

e Sowing Timing: EcoLlama determines the optimal sowing days considering soil temperature
and moisture levels. For example, if the soil is not warm enough or the moisture level is high,
the system may suggest postponing the sowing date.

e Harvest Planning: EcoLlama optimizes harvest timing by evaluating the maturation process of
crops and weather conditions. It helps farmers choose the best harvest days by considering
rainy or stormy weather.

e Pesticide and Fertilizer Application: EcoLlama analyzes weather conditions to enhance the
effectiveness of pesticides and fertilizers. It suggests application timings based on wind speed
and direction and assesses effectiveness according to precipitation forecasts.



e Water Management: EcolLlama uses precipitation forecasts to determine irrigation needs. This
ensures water conservation and supports crop health.

e Winter Protection: During winter, EcoLlama provides weather forecasts to minimize the
negative effects of low temperatures on plants and helps farmers take necessary precautions.

e Risk Management: EcoLlama predicts risks such as severe weather events, storms, and sudden
temperature changes. This information helps farmers be prepared for risks and take necessary
measures.

Hourly Weather Data

Data Types: dt, temp, feels_like, pressure, humidity, dew_point, uvi, clouds, visibility, wind_speed,
wind_deg, wind_gust, weather, pop.

¢ Humidity and Temperature Monitoring: EcoLlama analyzes hourly temperature and humidity
data to determine soil water needs. High temperatures can increase evaporation, and low
humidity levels can cause soil to dry out. This information is used to optimize irrigation needs.

e Precipitation Forecasting: It adjusts irrigation schedules based on hourly precipitation
forecasts. If precipitation probability is high, it reduces or postpones irrigation. It ensures water
conservation by irrigating before rainfall starts.

e Soil Moisture Levels: EcoLlama monitors hourly soil moisture data with advanced sensors and
loT devices. This data is integrated into irrigation systems to determine real-time irrigation
needs.

e Temperature Fluctuations: It optimizes irrigation timing by tracking daily temperature
fluctuations. Increased temperatures during the day may increase irrigation needs, while lower
temperatures at night may decrease them.

e Wind Speed and Direction: EcoLlama evaluates the evaporation rate of water based on wind
speed and direction. High wind speeds can reduce irrigation effectiveness, so it adjusts
irrigation systems according to wind conditions.

¢ Interactive Irrigation Systems: Hourly weather data is integrated with automatic irrigation
systems to adjust irrigation timing and amount in real-time. These systems optimize water
usage by evaluating the data.

e Efficiency and Water Conservation: EcolLlama uses hourly data to improve the efficiency of
irrigation systems and conserve water. It prevents unnecessary irrigation and ensures water is
used at the right time and amount.

Irrigation Management

Humidity and Dew Point Data: EcolLlama uses humidity and dew point data to optimize soil moisture
and plant water needs. This data includes: humidity, dew_point.

1. Soil Moisture Monitoring

o Sensor Integration: EcolLlama integrates with sensors that measure soil moisture
levels. These sensors monitor current soil moisture levels along with hourly weather
data and help determine irrigation needs.

o Moisture Level Analysis: It calculates the soil's evaporation rate considering hourly
weather data, especially temperature and wind speed. When soil moisture decreases,
the system determines irrigation requirements.

2. Plant Water Needs Calculation

o Temperature and Evaporation: EcolLlama calculates the evaporation rate affecting
plant water needs using hourly temperature data. Increased temperatures lead to
higher evaporation and greater water needs for plants.



o Humidity and Water Loss: It analyzes how much water is evaporated by plants using

hourly humidity data. Low humidity levels require more frequent irrigation.
3. Precipitation Forecasting and Irrigation Planning

o Precipitation Probability: Hourly precipitation forecasts are used to adjust irrigation
requirements. If rain is expected, irrigation may be avoided.

o Real-Time Updates: If rain starts unexpectedly, irrigation systems update the irrigation
plan immediately using this data.

4. Automatic Irrigation Systems

o Sensor Integration: Automaticirrigation systems integrated with soil moisture sensors
and weather data determine irrigation needs in real-time. The system adjusts
irrigation timing and amount based on moisture levels and weather conditions.

o Programming and Control: Automatic irrigation systems can dynamically adjust
irrigation schedules using hourly data. This conserves water and provides plants with
the required water at the right time.

5. Data Analysis and Forecast Models

o Machine Learning and Al: Hourly weather data is analyzed using machine learning
algorithms to predict irrigation needs. Algorithms forecast future irrigation
requirements based on past data.

o Model Updates: Forecast models are updated by continuously monitoring soil
moisture and weather data, creating more accurate irrigation plans.

6. Efficiency and Water Conservation

o Reducing Water Loss: Irrigation optimized with hourly data minimizes water loss and
increases efficiency. It prevents unnecessary irrigation and ensures effective water
use.

o Resource Management: Better management of water resources reduces costs and
environmental impacts.

Daily and Hourly Temperature Data

Data Types: temp, feels_like.

1. Evaporation Rate and Temperature
o High Temperatures: EcoLlama analyzes the increased evaporation rate with rising
temperatures. On hot days, water evaporates from the surfaces of plants and soil,
increasing the plants' water needs. The system adjusts irrigation amounts accordingly.
o Low Temperatures: At lower temperatures, the evaporation rate decreases. EcoLlama
evaluates that plants' water needs may also decrease and can reduce the irrigation
amount.
2. Temperature and Water Loss
o Daily and Hourly Changes: EcolLlama monitors temperature variations throughout the
day. Early morning and evening temperatures are typically lower, while midday
temperatures can be higher. These variations are used to dynamically adjust irrigation
plans.
o Temperature Fluctuations: Sudden temperature increases can sharply raise plants'
water needs. Ecollama adjusts irrigation plans based on these fluctuations.
3. Soil Moisture Conservation
o Calculating Water Evaporation: EcolLlama uses temperature data to calculate water
evaporation rates. These calculations help determine the amount of water in the soil
and the irrigation needs.



o lrrigation Timing: During high-temperature periods, the evaporation rate can be high.
Ecollama suggests irrigating early in the morning or late in the evening to help water
stay in the soil longer.

4. Plant Water Stress

o Temperature and Water Stress: EcolLlama evaluates that high temperatures can cause
water stress in plants, leading to increased water needs and potentially higher
irrigation amounts.

o Estimating Water Needs: By using temperature data, EcolLlama predicts plant water
needs and uses this information to optimize irrigation schedules and maintain plant
health.

5. Data Integration and Automated Systems

o Sensors and Data Analysis: Ecollama integrates soil moisture sensors and
temperature data to determine irrigation needs. It guides automated irrigation
systems based on real-time data analysis.

o Machine Learning Models: EcoLlama employs machine learning models that consider
temperature and other weather conditions to predict future irrigation needs. This
enables more precise and effective adjustments to irrigation programs.

Disease and Pest Management

Wind and Rain Data: EcolLlama analyzes wind and rain data to manage fungal diseases and pests. This
data includes: wind_speed, wind_deg, wind_gust, rain.

1. Relationship Between Fungal Diseases and Rainfall:

o Formation of Humid Conditions: EcoLlama analyzes how rainfall moistens soil and
plant surfaces, creating conditions conducive to fungal spore spread. Continuous or
heavy rainfall can lead to water accumulation on plants, accelerating fungal disease
spread.

o Microclimate Effects: Rainfall affects plant cover and the surrounding microclimate.
Ecollama assesses how water accumulation and high humidity might increase spore
dispersal and infection risk.

2. Rainfall Data and Fungal Diseases:

o Modeling Fungal Diseases: EcolLlama develops algorithms that model the risk of fungal
disease spread based on rainfall amounts and durations. These models use historical
rainfall data to predict future disease risks.

o Risk Thresholds: Determines critical thresholds for specific amounts and durations of
rainfall. For example, exceeding certain rainfall levels might increase the risk of fungal
infections, signaling risky conditions to farmers.

3. Early Warning Systems:

o Real-Time Monitoring: EcoLlama continuously monitors rainfall data to assess the risk
of fungal disease spread and generates early warning systems. These systems inform
farmers about risky conditions based on specific rainfall amounts and durations.

o Prediction Models: Integrated fungal disease prediction models consider future
rainfall conditions to evaluate risks and provide farmers with proactive measures to
prepare in advance.

4. Disease Spread Analysis:

o Frequent Rainfall and High Humidity: EcolLlama analyzes how frequent and intense
rainfall can cause water accumulation and fungal spore spread. Rainfall data helps
assess the risk of disease spread under these conditions.

o Plant Cover and Soil Conditions: Analyzes how rainfall affects plant cover and soil
conditions. This data aids in understanding where fungal diseases are more prevalent.



5. Preventive Measures and Management:

o Irrigation Management: EcolLlama uses rainfall data to adjust irrigation needs and
schedules. Avoiding excessive irrigation is important to prevent the spread of fungal
diseases.

o Pesticide and Fungicide Use: Based on rainfall data, EcoLlama schedules fungicide
applications to prevent fungal diseases. During rainy periods, the risk of fungal spore
spread is high, so chemical interventions can be planned in advance.

Frost and Heat Stress Management

Night Temperature and Dew Point: EcoLlama analyzes night temperatures and dew point to manage
frost risk. This data includes: temp, dew_point.

1. Night Temperatures and Dew Point:

o Night Temperatures: Ecollama continuously monitors if night temperatures drop
below freezing and provides low-temperature alerts. This helps in early detection of
frost risks.

o Dew Point: EcolLlama evaluates the dew point as the temperature at which air
moisture condenses. When the dew point is higher than night temperatures, frost risk
increases. This data is used to assess frost risk levels.

2. Protective Measures:

o Heat Sources:

= Open Flames: EcolLlama suggests using open flames or heaters in agricultural
areas to raise air temperature during the night. This method can be effective,
especially in small-scale areas.

= Heat Panels: On frost-risk days, recommends using heat panels or heating
systems. These panels are placed around plants to help retain heat.

o Agricultural Covers and Protection Materials:

= Cover and Cap Usage: EcolLlama suggests using protective covers, caps, or
blankets over plants to shield them from cold weather. These covers can
slightly increase night temperatures.

= Artificial Dew: In areas with low frost risk, recommends creating artificial dew.
This method helps prevent frost formation by allowing water vapor to
evaporate around plants.

o Irrigation Methods:

» Irrigation: EcoLlama notes that irrigation systems can raise soil temperature
and protect plants from cold weather. Light irrigation can help prevent soil
from freezing.

=  Water Sprays: Suggests creating a thin layer of water on plants using water
sprays. As water evaporates, it raises the surface temperature of plants,
reducing frost risk.

o Wind and Air Flow Regulation:

*  Wind Systems: Ecollama suggests using wind fans or air flow regulating
systems to manage air movement and reduce temperature differences around
plants during the night.

*  Wind Barriers: Uses wind barriers or protection walls to reduce the direct
impact of cold winds on plants.

o Frost Risk-Based Warning Systems:

=  Weather Alerts: Ecollama regularly checks weather reports and warning
systems to help take timely measures on frost-risk days.



Temperature Sensors: Temperature sensors placed in agricultural areas
provide real-time temperature data to support early frost risk detection.

o Education and Planning:

Farmer Training: Ecollama provides training for farmers on frost risks and
protective measures. This facilitates the implementation of effective
strategies.

Planning and Preparation: Conducts frost risk analysis and plans necessary
measures in advance to ensure quick and effective responses on risky days.

Management of Daily Maximum and Minimum Temperatures

Daily Maximum and Minimum Temperatures: EcolLlama monitors daily maximum and minimum
temperatures to prevent plants from experiencing excessive heat stress and recommends necessary
measures. This data is in temp type.

1. Monitoring Temperature Data:
o Real-Time Monitoring:

Temperature Sensors: Ecollama tracks both maximum and minimum
temperatures in real-time through temperature sensors placed in the
agricultural area. This enables the continuous monitoring of temperature
conditions.

loT and Data Collection: loT-based systems collect and analyze temperature
data. These systems can continuously monitor temperature variations in
agricultural areas.

o Historical Data and Analysis:

Past Data: EcolLlama analyzes historical temperature data to predict extreme
temperature events in specific periods. This is used to forecast future
temperature fluctuations.

Trend Analysis: By monitoring long-term temperature trends, strategies are
developed to enhance plant resilience against extreme temperature
conditions.

2. Measures Based on Maximum and Minimum Temperature Data:
o Maximum Temperature Measures:

Shading Systems: Ecollama recommends using shading systems to prevent
high temperatures from harming plants. Shading fabrics or nets protect plants
from direct sunlight.

Temperature Control Systems: In agricultural greenhouses or polyhouses,
temperature control systems (e.g., fans, air conditioning units) are
recommended. These systems help reduce indoor temperatures, protecting
plants from excessive heat.

Temperature Regulation: During high-temperature days, irrigation can lower
the temperature around plants. Irrigation helps keep plants cooler by reducing
soil surface temperatures.

o Minimum Temperature Measures:

Heat Protection Systems: EcolLlama recommends using heaters or heating
systems to prevent frost risk. These systems maintain warmth around plants,
preventing negative effects from low temperatures during cold nights.
Winter Protection Covers: During winter or periods of low temperatures,
protective covers around plants are recommended. These covers help protect
plants from cold weather conditions.



» Soil Surface Protection: EcolLlama suggests using mulch. Mulch helps retain
soil temperature, protecting plant roots from frost and reducing temperature
fluctuations on the soil surface.

3. Weather Alert Systems and Education:
o Weather Alerts:

= Alert Systems: Ecollama integrates weather alert systems to inform farmers
about extreme temperature events. These systems provide advance warning
when temperature conditions reach dangerous levels, allowing for
preemptive action.

= Mobile Applications: Mobile apps developed for farmers provide real-time
temperature data and alerts. These apps facilitate timely action to mitigate
risks.

o Training and Awareness:

* Farmer Training: EcolLlama offers training on extreme temperature conditions
and effective protection strategies. Training programs teach appropriate
measures and application methods.

* Planning and Preparation: Planning is done to be prepared for temperature
fluctuations. Emergency plans are created to respond effectively to high and
low temperature conditions.

Crop Yield Forecast Management

Long-Term Climate Data: EcolLlama uses long-term weather data to analyze growth conditions and
improve crop yield forecasts. This data is in daily type.

1. Analysis of Long-Term Climate Data:
o Climate Trends and Patterns:

= Temperature and Humidity Analysis: Long-term temperature and humidity
data show climate trends in a specific region. This information is used to
determine optimal conditions for plant growth and to forecast yields.

= Seasonal Patterns: Long-term weather data reveal seasonal climate patterns.
This helps identify optimal conditions for plant growth and harvest times,
improving yield forecasts.

o Extreme Weather Conditions:

= Extreme Weather Events: Long-term data indicate the frequency and severity
of extreme weather events. This information helps assess the resilience of
crops to such events and predict potential impacts on future yields.

* Drought and Excessive Rainfall: Long-term drought and excessive rainfall data
show how these conditions affect plant water needs and soil moisture. This
information helps optimize irrigation strategies to improve yield forecasts.

2. Modeling and Forecasting Growth Conditions:
o Growth Modeling:

* Climate Models: Climate-based growth models are created using long-term
weather data. These models predict plant growth rates, development periods,
and yield potential.

= Artificial Intelligence and Machine Learning: Machine learning algorithms use
long-term weather data to make more accurate growth and yield predictions.
These algorithms improve future yield forecasts by learning from past data.

o Yield Forecasting and Risk Assessment:



= Yield Forecast Models: Yield forecasting models are developed using long-
term climate data. These models predict future yields based on past climate
conditions.

= Risk Analysis: Climate data assess risk factors for crops. For example, it can
predict yield loss risk under drought or extreme temperature conditions.

3. Applied Strategies and Management:
o Agricultural Management Strategies:

= Planning and Management: Long-term weather data assist in planning
agricultural management strategies. For instance, determining which plant
species are more suitable for specific climate conditions helps optimize
planting strategies.

* Input Management: Climate data can be effective in managing agricultural
inputs such as fertilization and irrigation. By determining the necessary
amounts of inputs based on climate conditions, yield-enhancing strategies can
be developed.

o Training and Awareness:

» Farmer Training: Farmers are trained on long-term climate data and how to
use this data to improve yield forecasts.

= Decision Support Systems: Decision support systems are developed to help
farmers analyze long-term weather data and make appropriate agricultural
decisions.

4. Yield Improvement and Innovative Approaches:
o New Agricultural Technologies:

= Smart Agriculture Applications: Long-term weather data integrated with
smart agriculture applications and loT technologies provide real-time
information about plant growth conditions. This allows for more accurate
yield forecasting.

= Genetic Research: Using climate data, research can be conducted to develop
plant varieties resistant to specific climate conditions. This minimizes yield loss
and enhances agricultural productivity.

Emergency and Alert Systems

Weather Alerts: EcolLlama utilizes weather alert systems to keep farmers prepared for adverse
weather conditions. Alerts provide early information on severe storms, excessive temperatures, or
frost, allowing for timely action. Data is in alerts type.

1. Severe Storm:
o A. Early Warning and Preparation:

= Early Warnings: Weather alert systems provide storm warnings, informing
farmers before severe weather conditions occur. This helps farmers prepare
and reduce damage risk.

»  Storm Plan: Farmers should develop an emergency plan to implement before
a storm. This plan includes measures to be taken during and after the storm.

o B. Measures:

* Equipment and Material Safety: Agricultural equipment and materials should
be securely fastened or protected. Loose materials may be moved by the wind,
causing damage.

» Protective Structures: Protective structures and shelters can be built in
agricultural areas to guard against storms. These structures can protect plants
and equipment.



2. Excessive Heat:

o

o

3. Frost:
(@]

o

Flood Management: Storms often cause heavy rainfall. Effective drainage
systems and water diversion channels should be established to reduce flood
risk.

A. Early Warning and Planning:

Excessive Heat Alerts: Early warning systems provide alerts about high
temperatures, informing farmers about heat waves. These alerts enable
measures to reduce heat stress.

Heat Plan: Farmers should develop a management plan for high-temperature
conditions. This plan may include irrigation, shading, and cooling methods.

B. Measures:

Shading Systems: Plants should be protected from direct sunlight using
shading systems. Shading prevents plants from drying out due to excessive
heat.

Temperature Control Systems: Temperature control systems (e.g., fans and
irrigation systems) can be used in greenhouses or open areas. These systems
control the environment's temperature, protecting plants from excessive
heat.

Irrigation: Increased temperatures raise plants' water needs. Regular and
adequate irrigation helps plants withstand water stress.

A. Early Warning and Protection:

Frost Alerts: Weather alert systems provide low-temperature warnings,
informing farmers about frost risk. This information offers the opportunity to
prepare and prevent frost damage.

Frost Plan: Farmers should create a prevention plan for frost risk. This plan
may include protective covers, heaters, and irrigation strategies.

B. Measures:

Protective Covers: Protective covers can be used around plants. These covers
protect plants from cold weather and maintain warmth.

Heat Sources: On days with high frost risk, heat sources (e.g., heaters or open
flames) can be used. These methods increase the temperature around plants,
preventing frost formation.

Irrigation: Light irrigation can raise soil surface temperature and reduce
temperature fluctuations in the root zone.

4. General Measures and Management:

e A.Information and Training:

Farmer Information: Farmers should be informed about how weather alert systems
work and how to respond to these alerts.

Training Programs: Training should be provided on measures to take against extreme
weather conditions and practical management strategies.

e B.Technology and Tools:

Mobile Applications: Following weather alerts and other informative data through
mobile applications allows farmers to access real-time information.

Decision Support Systems: Smart agriculture systems and decision support tools
analyze weather data to recommend the best measures to farmers.

o

o

o



Smart Agriculture and loT Integration:

e Application: EcolLlama can optimize automatic irrigation, fertilization, and other agricultural
practices using real-time climate data from loT devices and sensors. These devices can analyze
weather data to determine and implement the best agricultural practices.

Agricultural Productivity and Sustainability Analyses: UV Index and Plant Health:

1. Monitoring and Analysis of UV Index Data:
o Real-Time Monitoring:

= UVSensors: EcoLlama monitors UV index data in real time through UV sensors
placed in agricultural fields. This allows for instant tracking of UV levels.

=  Mobile Applications and loT: UV index data can be transmitted to farmers in
real-time via mobile applications and loT-based systems, aiding in quick and
accurate decision-making.

o Historical Data and Trends:

* Long-Term Analysis: Analysis of UV index data over long periods shows trends
in UV levels during specific periods. This data can be used to assess plants'
resistance to UV stress.

= Seasonal Patterns: Monitoring seasonal changes in UV index can provide
information about the likelihood of plants experiencing UV stress.

2. Optimizing Plant Protection Measures:
o Shading and Protection:

= Shading Systems: When UV index is high, shading systems (shade cloths or
nets) can be installed over plants. These systems protect plants from direct UV
rays and reduce UV stress.

= Protective Coatings: UV protective coatings can be used in greenhouses or
open fields to protect plants by blocking UV rays.

o Plant Selection and Cultivation Techniques:

= UV Resistant Plants: Plant varieties resistant to UV rays can be selected for
planting. These plants are more resilient to UV stress and maintain
productivity.

* Cultivation Techniques: Plant cultivation techniques and methods can be
optimized according to UV levels. For example, strategies such as increasing
plant spacing or using ground cover can provide natural protection against UV
rays.

o Water and Nutrient Management:

* Water Stress Management: UV stress can increase plants' water needs.
Therefore, irrigation strategies can be adjusted based on UV levels to ensure
plants receive adequate water.

* Nutrient Supplements: Special nutrient supplements can be provided to
plants to reduce the effects of UV stress. Fertilizers containing antioxidants
and protective components against UV rays can be used.

3. Education and Awareness:
o Farmer Training Programs:

* UV Index Information: Farmers can be trained on how to interpret UV index
data and the measures to take based on this information.

= Protection Strategies: Training sessions can be organized on measures and
strategies to counter UV stress. This helps farmers to protect their crops more
effectively against UV rays.

o Decision Support Systems:



= Decision Support Tools: Decision support systems that analyze UV index data
and recommend plant protection strategies can be developed. These tools
assist farmers in determining the best practices based on UV conditions.
4. Productivity and Damage Analysis:
o Yield Predictions:
= Yield Modeling: UV index data can be used to predict plant yields. Possible
effects of high UV levels on yield can be identified, and appropriate measures
can be taken.
= Damage Analysis: Analyzing damage to plants exposed to UV rays can help in
developing strategies to minimize future damage.
o Performance Monitoring:
» Plant Performance: Plants' performance can be monitored based on UV index.
This assesses how plants respond to UV stress and the effectiveness of the
protection measures implemented.

Pilot Application: Olive Cultivation Summary:

1. Climate Conditions:
o Temperature:
=  Optimum Range: 15-30°C
*  Winter Temperatures: Temperatures below -5°C can damage olive trees. Low
temperatures can lead to fruit drop, leaf drop, and tree death.
o Rainfall:
» Annual Rainfall Amount: 400-600 mm
= Rainfall Distribution: Rainfall should be minimal during summer months; this
can enhance the quality of olive fruits. Adequate rainfall should be provided
in winter and early spring.
* Irrigation Requirements: Additional irrigation may be needed in summer to
maintain soil moisture. Regularly monitor soil moisture.
2. Soil Conditions:
o Soil Type:
» |deal: Well-drained, calcareous, slightly acidic soils.
*= Soil pH: Between 6-8.
»  Soil Structure: Sandy-loam soils are ideal, but clay soils can also be successful.
o Soil Moisture Content: Soil moisture should be regularly monitored. Soil should
prevent waterlogging and excessive water accumulation.
3. Chemical Fertilization: Fertilization is critical for the healthy growth and productive fruiting of
olive trees. The content and ratios of fertilizers are as follows:
o Nitrogen (N):
= Ratio: 50-100 kg/ha/year
*  Form: Urea (46% N), Ammonium Nitrate (34% N), or Ammonium Sulfate (21%
N)
»=  Application Time: Spring and growth period (March-May). Higher dosage for
young trees, lower dosage for mature trees.
o Phosphorus (P):
= Ratio: 20-50 kg/ha/year
»  Form: Superphosphate (18% P), Triple Superphosphate (45% P)
= Application Time: Spring and during soil preparation.
o Potassium (K):
= Ratio: 50-100 kg/ha/year
=  Form: Potassium Chloride (60% K), Potassium Sulfate (50% K)



= Application Time: During fruit formation and growth period (June-August).
o Calcium (Ca):
» Ratio: Generally provided through lime applications.
*  Form: Calcium Carbonate (CaCOs) or Calcium Sulfate (CaSQO,)
= Application Time: To balance soil pH and support root health, apply in late
summer or autumn.
o Magnesium (Mg):
= Ratio: 10-20 kg/ha/year
*  Form: Magnesium Sulfate (10% Mg), Magnesium Oxide (60% Mg)
= Application Time: In spring or early summer.
o Sulfur(S):
= Ratio: Typically found in nitrogenous fertilizers.
*  Form: Ammonium Sulfate (24% S), Sulfurous Fertilizers
= Application Time: Typically applied with nitrogenous fertilizers.
4. Irrigation:
o Amount:
=  Summer Months: Irrigation should maintain soil moisture to a depth of 30-50
cm. Soil moisture should be kept at 60-70% levels.
*  Winter Months: Reduced irrigation to prevent excessive soil moisture.
o Irrigation Methods:
= Drip Irrigation: Provides water directly to the root zone, saving water and
preventing surface wetting.
= Sprinkler Irrigation: Can be used to evenly water the soil surface.
5. Additional Measures:
o Soil Acidity: The soil pH should be regularly monitored. If pH falls below 6, lime
applications may be required.
o Diseases and Pests:
= Pesticides: Olive trees should be regularly monitored and treated with
chemical or organic pesticides to combat pests.
= Recommended Pesticides: Fungicides and insecticides, especially for olive fly
and fungal diseases.
6. Soil Analysis and Fertilization Strategies:
o Soil Analyses: Soil analysis should be performed at least once a year. Based on the
results, fertilization strategies should be updated.
o Fertilization Strategies: Adjust fertilizer dosages and application timings based on soil
analysis and plant needs.
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