Random forest-based crop yield forecasting in the Pannonian

Basin and its skillin years of severe drought
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Background

In the last decades, droughts have heavily affected
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agricultural production in the Pannonian Basin
caused by a generally increasing frequency of

particularly vulnerable to droughts [2]. The already
challenging conditions for crop production are
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crop production in Europe [4]. A potential tool to b e
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: : : : : Fig. 1: Overview of the study area
circumstances is crop yield forecasting. This has 8 4

proven being a vital tool to minimise socio-economic
\impacts of crop losses [5]. /
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Tab. 1: List of used predictors

Fig. 2: Anomalies of three predictors
— severe drought years highlighted j
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Feature importance of the predictors are
calculated to get an impression how the impact of
the predictors change over the months.

The forecasts are cross-validated by using each consecutive 3-
years time period once as testing set. After an initial model run
using all predictors, predictors are reduced using recursive
feature elimination and manually removing predictors with large
cross-correlation to other predictors.

Yearly yield anomalies of maize and winter wheat
are forecasted for various districts in the Panno-
nian Basin (Fig. 1) from 2002-2016. Monthly
forecasts are made for each growing season,
starting around three months before harvest.

Fig. 3: Forecasted and observed mean maize yield Fig. 4: Correlations of forecasted and observed crop yield anomalies Fig. 5: Cumulative feature importances of the predictors

anomalies over the Pannonian Basin

Crop vield of maize and wheat are highly dependent on the Key driver of wheat forecast model is temperature

conditions in the last two months before harvest. This leads to - moisture availability (SPEI/ESI) for maize. Impacts

highest performances of crop yield forecasts in these months. of predictors are largely dependent on the
forecast month

The model underestimates extremes of high and
ow crop yields (Fig. 3)
~orecasts in drought years early detect crop yield
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Wheat and maize crops can be forecasted
around two months before harvest with a good
performance (Fig. 3 & 4)

Crop vyield losses in years of severe drought are
underestimated by the forecasts but the model

The results affirm earlier findings of the large

dependency on water availability for maize
and temperature for wheat in the last weeks before
harvest. Future work should focus on how these
conditions can be better represented for the
modelling, by either considering other input datasets
or increasing the temporal and spatial resolutions.
Yield forecasts in severe drought years will require
further improvement in the Pannonian Basin. A more
thorough analysis of the seasonal forecast and
potentially other machine learning techniques can
help to do so.

correctly detects negative anomalies (Fig. 3)

Good performance to predict interannual
variabilities of the yields for the districts (Fig. 4)
Bad performance to distinguish crop vyields
between regions within individual years

Wheat yields largely dependent on temperature;
maize yields on water availability (Fig. 5)

Fig. 6: Correlations of explanatory variables and yield anomalies

Correlations of explanatory variables and crop yields
are increasing towards harvest: all, except precipita-
tion, relatively high in July and August for maize.
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\After harvest correlations are decreasing. / \
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