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Same Year Prediction Models

Allow us to look at variables and data from a specific year and use that information to 

predict yield of the same year. In these models no future prediction is being made, instead 

we are predicting values of the same year we are analyzing data for.

Time Series Ridge Regression Model:

This was the initial model we started developing based on weather forecasting models that 

utilize machine learning and ridge regression to predict future weather. We updated and 

modified the model to predict yield based on our most correlated variables like 

temperature, precipitation, humidity, and more.

• Making a better, more accurate model for forecasting, as well as better detection for anomalies 

and outliers

• Make the analysis function in real time without much delay for optimal efficiency

• Make the hyperparameter tuning LSTM compatible with each county to ensure each dataset is 

accounted for and so overall trends can be inferred

Daily Data
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BASF is a leading chemical company with the goal to combine economic success with environmental 

protection and sustainability. With that in mind, our goal was to develop a machine learning model that 

could predict future grape yield using weather forecast data in California. With this model, we can help 

farmers optimize their wine production by giving them an estimate of future yield that allows for better 

allocation of resources. 

Objectives:

• Learn about weather patterns and their effect on grape yield

• Create a functional machine learning model capable of predicting future grape yield based on weather 

forecast data

• Use hyperparameter optimization to fine tune our machine learning algorithm

• Provide this data to farmers through a user interface

• Update the LSTM to make the daily data compatible with a working model

• Bug fix the model and make it easy to access all the data in a secure and readable location

• Update the data to ensure the model can predict daily changes given each day's yield being the 

same value for each year

Time Series
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Data Descriptions

Nasa Power View Weather Data

The NASA weather viewer allows us 

to see weather data for a target 

locations given longitude, latitude, 

and dates.

Kaggle California

Contains up to 40 years of grape wine 

production data from California that 

was used for labelling data.

Daily Datasets

We wanted to use daily data to 

increase the accuracy of our model. 

For that purpose, we had to merge our 

daily dataset to our yearly yield 

dataset. This led to issues when 

merging data frames of different sizes. 

Figure 2 shows how we fixed these 

issues by transforming our daily data 

into arrays and rearranging them into 

a single row for each year of data 

composed of all their daily variables.

We created a GUI to implement our code through a user interface for nonprogrammers. 

The UI consists of the following features:

• Box to drag and drop or upload files consisting of the finished daily data

• Upon inserting a file, the UI will generate a preview of the data, so the user knows the 

general logistics

• Furthermore, the UI also generates a graph based on the models we created

Graphic:

• For the graphic, we made a user interface 

that accepts any downloaded daily dataset 

on the sidebar

• The user may select what aspect of the data 

they would like to see. This includes 

statistics of the set as whole, a head of our 

newly formed daily data, and a graph of an 

LSTM model for the yield prediction.

Daily Data:

• For the Daily Data, we were able to finalize 

converting the yearly data to create a 

corresponding clean labelled daily format.

Hyperparameter Tuning:

• Implemented external variables and grid-

search to optimize settings for the machine 

learning tests on the data.

LSTM Model:

• Training and testing the LSTM off of past 

data yields to predict future yields, we 

modified the parameters to maximize 

accuracy on predicted vs actual results and 

obtained some high percentages.

Hyperparameter Tuning
• Hyperparameter tuning experiments with different external variables to improve 

the accuracy of our machine learning model predictions, focusing on grape yield 

forecast.

• By implementing grid search, testing various hyperparameter combinations, we 

can evaluate their effectiveness across different parameter ranges to optimize 

model performance.

• The objective is to identify the hyperparameter set that minimizes loss, thereby 

enhancing the alignment between predicted and actual grape yields, ensuring the 

most effective model training and outcome.

Graphic

• Make the graphic function on a permanent network rather than making the user boot it up 

every time

• Add more features such as a dropdown for counties and a section to display results in a 

simple, written out format

Exploratory Data Analysis

Figure 1 is a correlation table that 

uses r values to look at how some 

of our variables correlated to each 

other. The darker areas in the graph 

show a stronger correlation.

LSTM Model

We created an LSTM model that successfully stores information on all the datasets for 

all of the counties, based on the daily data. We worked closely with the daily data team 

in order to organize their data and store it in one place that is accessible to all. The 

model was built on a previous model made for past data, and modified for the current 

data and also takes account for future years and leap years.

Figure 1

Example graph output from the user interface output 

over held out test data across 2011-2020.

Graph of the ridge model output versus actual label 

data.

Graph of the LSTM output versus actual label data from 2006-2020.
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