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Business problem

» Avocado industry is experiencing high growth

« Weather impacts production

* Which weather factors are the most important?
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Irregular bearing

 Management and marketing
problem for the industry

« Can only be reduced and not
eliminated (encoded in avocado
genes - Whiley, 2002)

« Management practices can reduce
iIrregular bearing

 Other causes not clear
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Irregular bearing

« Usually encountered after the
first abnormal crop

 Often ascribed to pollination
and fruit set being reduced

* The best temperatures for the
most effective pollination is
thought to be 25°C during the
day and 20°C nights.
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New Zealand’s climate

* Plays a large role in orchard productivity

Far North

Mid North :“':Z. « Example: Temperature impacts on
flowering, pollination, fruit set and
carbohydrate partitioning

* New Zealand avocado orchards are in
regions with mean annual temperatures
about 14°C considered to be at the
climatic margin for successful avocado

production.
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Case study

« Understanding the effect of weather
variables to maximise crop

» Challenging to identify the specific
variables that have an impact on
production

* Machine learning to identify the most
important set of variables that affect
specific environmental factors
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» Data provided by NZ Avocado

1800 orchards over 10
growing years
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« Weather data (from real
weather stations, NOAA and
remote sensing data)
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Cross-correlation
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* The top panel shows the Cross
correlation as a function of the
offset in years between
Max. Mean Temperature

s significant. CC and yield.
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Cross-correlation

fraction of significant CC

Time Lagged Cross Correlation, vield-Feb mean temperatureMax
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* The bottom panel shows the
fraction of significant cross-
correlations (l.e. above 95%

it confidence when compared to

———n a random distribution).

0 1 2
Offset (years)




Cross-correlation

fraction of significant CC

Time Lagged Cross Correlation, vield-Feb mean temperatureMax
Tauranga Aero Aws
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« Temperature variations over
the time of a season could be a
factor influencing the observed

- igifican: CC yields of future seasons.
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» Use of machine learning
algorithm - XGBoost

« Used to identify features

that have high importance

Methodology

Bootstrap aggregatin
Bagglnglsgagengeml:ﬁ
meta-algorithm combining
predictions from multiple-
decision trees through a
majarltyvatlngmechamsm

Models are built sequentially
by minimizing the errors from
previous models while
increasing (or boosting)

influence o gh performing

/3
N/

Bagging

Decision
Trees Tm/
A graphical lng~based algorithm

w ere only a subset of

features are selected at

random to build a forest

or collection of decision
trees

presentation of
sible solutions to

=cssmn based on

rtain conditions
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Gradlent Buostm
employs gradjen
descent algorithm to
minimize errors in
sequential models

Optimized Gradient Boostin
algorithm through parallel
processing, tree-pruning,
handllnlg missing values anc
regularization to avoid
overfitting/bias
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Evolution of XGBoost Algorithm from Decision Trees
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t1.temperatureMax.mean summer
t0.preciplntensityMax. mean summer
t0.temperatureMax.mean summer
t1.precipIntensityMax.mean summer

t0.windGust.mean summer

XGBoost
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The plot on the right shows
the relative importance of all
variables in terms of their
Impact.

The Max. temperature of
the previous year is the
second most important
variable.

The yield at present time and
hectares (l.e. size) are the
third and fourth importance
guantities.

All other weather variables
add virtually nothing to the
accuracy of the model.
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Conclusions

* Previous crop was the most
important factor

* Spring temperatures being
thought to be most important
weather factors data did not
show this on the orchards
studied

 Management practices are
important
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Future work

o Still under development.
« Looking at new models.

» Attempting to gather management
data from growers to understand
influence of grower practice

» Looking at high computer processing
power for processing large amount of
data.
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