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CENTRAL QUESTIONS

• What weather variables influence wine grape growth 
and yields the most?

• How does each weather variable influence growth 
and yields?

• Is the variable beneficial or detrimental?

• Where is the best place to find data on past weather 
and forecasts for two years ahead?

Uttam Reddy Lingareddygari, Olukayode Ifeloluwa Rebekah, Aidan Dibble, Suhani Gupta.

EXPLORATORY DATA ANALYSIS – NAPA COUNTY

Table 1: The dataset has 15 different variables. We needed to find out the percentage of this data which 
is missing. These are those percents.

Figure 1: We wanted to visualize the spread of each variable in our data set, to determine the skew and 
frequency of outliers for each variable. Some are relatively normal, such as temperature, while others 
are heavily skewed with lots of outliers like precipitation.

Figure 2: This is the process for transforming our data from numerical to categorical. Since our yield 
data is organized by year, we had to organize our weather data to reflect this. First, we took each 
variable and assigned a range of values which would be classified as “low”, “medium”, and “high” 
before we summed the number of each of these categories for each year.

ML MODEL CREATION
We tested decision tree, logistic 
regression, support vector machines, 
random forest classifier, and k-nearest 
neighbors' methods to create our model. 
To apply our data to these models we used 
a label encoder. Our results from all these 
model kinds are displayed in Table 2.

PLANS FOR FUTURE
Our model is not complete, and we have some plans to optimize it with 
the time remaining in the semester.
• We plan on making growing degree days a continuous numerical 

variable in all our models.
• We plan to test more combinations of weather variables, not just 

one set.
• Expand on the clusters and use this to help predict analog years.
We also have some suggestions for any work which may be done next 
semester, if this project continues.
• Investigate data on fertilizer or extreme weather.
• Reduce the size of the area a model covers, possibly down to all 

vineyards in a city or even down to one vineyard.
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INTRODUCTION

The project aims to develop a 2024 weather forecast 
in California to assist farmers in optimizing grape 
production by adjusting irrigation schedules and 
selecting grape varieties.

Objectives:

• Create a model capable of predicting wine 
grape yields from weather data.

• Test for accuracy of our results.

• Ultimately provide this data to farmers to 
ensure crop security and success through the 
coming growing seasons.

Figure 2
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FEATURE SELECTION

To begin making our ML model, we had to select a list of 
features – or variables – which we would analyze.
• These features were found by running a Chi-squared 

analysis.
• We selected these features primarily due to the results of 

the Chi-squared analysis.
• We did not just choose the top 8 results because we 

believe that some variables outside will have a higher 
impact on the yield.

RESULTS

Our model is trained on the first 2 years of 
weather data, and it attempts to predict 
the final 20 years of the data set we fed it.
• Accuracy is a measure of how close the 

model was to predicting the last 20 
years.

• We believe the low accuracies from our 
initial models were from the choice of 
variables or from lurking variables.

We implemented clustering in Figure 3 to 
visualize the similarities between the 
years. We expect the years in one cluster 
to have similar weather and yields. We can 
use years within the cluster as analog 
years for forecasts with similar 
characteristics.

Table 2

For our model, we selected these 
features to analyze:
1. Rel-humidity medium count 
2. Temp low count
3. Temp-max low count
4. Sur-pressure high count
5. Wind-speed medium count
6. Rain yes count
7. Temp-min high count
8. Sur-soil-wetness medium count
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