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Decision Tree regression was
used to predict Day of Peak
Bloom using all season’s
temperatures, as well as
location data. Cross Validation
was used to optimize the tree
complexity and select the
number of terminal nodes that
minimize classification error
rate. 

Random Forest was employed to address some of the pitfalls of DT - namely how coarse the
splits were for just one tree. Grid Search was employed to identify the optimal number of
trees to grow and the optimal number of variables randomly sampled as candidates at each
split that minimize MSE. Then, quantified variable importance was derived by looking at how
each variable improved node purity, as well as how they influenced MSE.

Cherry blossoms are an icon of
spring and are celebrated in
many cultures and cities. The
peak Cherry Blossom bloom date
is defined as the day when 70
percent of the blossoms are in
full bloom (the United States
Environmental Protection
Agency, 2021 ). Peak bloom in
Washington, DC, Kyoto, Japan,
and Liestal, Switzerland, occurs
typically between mid-March to
mid-April. The entire blooming
period can last up to 14 days,
including the days leading up to
peak bloom. Since 1921, peak
bloom dates have shifted by
approximately six days earlier,
and peak bloom dates for cherry
trees continue to occur earlier
than they did in the past (United
States Environmental Protection
Agency, 2021).  Cherry blossoms' peak bloom dates can be used as indicators of climate change.

Chung, JI, and SH (2011) state that due to cherry trees' sensitivity to winter and early
spring temperatures, the timing of cherry blossoms is an ideal indicator of the
impacts of climate change on tree phenology. Similarly, JH et al. (2015) found that in
the Korean Peninsula, rapid temperature hikes in late spring likely brought forward
the peak bloom dates of cherry blossom. Shi et al. (2017) also found that rising
winter low temperatures delay the first flowering time.

The goal of this project is to predict the peak bloom day in 3 day different locations.

I. What at variables are the best predictors of cherry blossom peak dates? 

II. Using regression, decision tree, random forest, and gradient boosting which location has the

best prediction results?

III. With given variables, between regression, decision tree, random forest, and gradient boosting,

which model is the highest predictive power?
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Given it’s simplicity, Linear regression was run first in order to predict peak bloom date. 3
regressions were run in order to account for the different peak bloom dates of each city and best
model subset selection was used in order to determine the best model for each city. The results of
both the regressions and the model selections are included in the tables down below.  

The task of predicting cherry blossom peak bloom is notoriously difficult given how dependent it is on the 10 days of spring temperatures preceding the bloom.
However, our goal was to employ a variety of statistical models to assess how accurately they could predict bloom based on historical data and compare the
effectiveness of each. 

Thus, our key takeaway is that, while difficult, predicting

the date of peak cherry blossom bloom is not impossible!

Once key temperature data has been collected it is

possible for tourists looking to visit these cities, DC

students seeking adventure in their city, or business

owners preparing for increased tourist activity to

ascertain a date of peak bloom, give or take a few days,

by employing statistical models! 

From this methodology, we concluded that linear regression

analysis and random forest models were the most appropriate for

the task, and were able to derive peak bloom date predictions

across three cities (Washington D.C., Kyoto, Liestal) within 2-4 days

of actual 2022 dates.
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In order to best compare the different models, a summary table was created comparing predicted peak bloom for each model and location along with the residual mean
square error.  

There are mainly two types of error, bias error and variance error. Gradient boost algorithm helps us minimize bias error of the model. This algorithm starts by building a decision stump and then assigning equal weights to all the
data points. Then it increases the weights for all the points which are misclassified and lowers the weight for those that are easy to classify or are correctly classified. A new decision stump is made for these weighted data points.
The idea behind this is to improve the predictions made by the first stump. Upon creating this model, we can see that winter and spring temperature are the most important factors in determining the bloom day of year. However, the
line plots below show us that the correlation is not strong (-0.30 and -0.44, respectively). Spring temperature has a slightly stronger negative correlation to bloom day of year.


