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Reliability evaluation of HyBMG model has been done by
using Relative Operating Characteristics (ROC) which is
created by plotting the hit and false-alarm rate. The

Evaluation model is use rainfall data from only 34 cities over

Reliability Evaluation of HyBMG by Using ROC Curve

10 years from 1998 to 2007. The result is ROC’s curve that
describes the reliability HyBMG to predict rainfall. HyBMG
has a reliability to predict the rainfall in a particular region.
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Model Description

HyBMG (Hybrid BMG) as Ensemble Prediction System (Statistical model)

Indonesia Meteorological and Geophysical Agency (BMG)
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The rainfall climate of this region is potentially predictable on monthly and seasonal
scales but only for limited and specific periods and regions. The study shows a using
ROC Curve to verification of HyBMG model. For this purpose, we used rainfall data
only 34 cities over 10 years from 1998 to 2007.
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Contingency tables are highly flexible methods that can be used to estimate
the quality of deterministic and probabilistic forecast systems that express
output in continuous, categorical, or binary mode. In their simplest form,
contingency tables indicate the quality of a forecast system by considering
its ability to anticipate correctly the occurrence or nonoccurrence of
predefined events that are expressed in binary terms.

ROC Curve

The relative operating characteristic, ROC (Mason 1982), is being considered by
the World Meteorological Organization as a recommended method of indicating 1
the skill of probabilistic weather and climate forecasts. The ROC is a highly
flexible system that can be used to assess the skill level of dichotomous,
categorical, continuous, and probabilistic forecasts. It is based ona 2 x 2
contingency table and compares the proportion of events that were forewarned
(the hit rate) with the proportion of none vents that occurred after a warning (the
false-alarm rate). Given an ensemble of forecasts, it is useful to construct an
ROC curve showing different combinations of hit and false-alarm rates given
different forecast probabilities. The ROC curve is useful for identifying an optimal
strategy for issuing warnings, by indicating the trade-off between false alarms
and misses.
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Hit rates vs false-alarm rates ( skill positif,negatif and non skill ) for 9 cities in Indonesia from 1998 to 2007. The hit and false-alarm
rates were calculated using rainfall prediction by the HyBMG model forced with observed rainfall and using 10 ensemble members.
Results are shown for the prediction of rainfall in the above-normal (blue-line) and below-normal (red-line) terciles.
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For the efficacy reason, we display the ROC curve result
based on skill score. That means we show the skill positif
result of ROC Curve (left) , skill negatif (right) and non-skill
(left-below).

The ROL curve can be used by the forecaster to help compare
levels of predictability of events of differing magnitude,each
region and by the forecast user to estimate probabilities of events
other than that defined by the forecaster.

HyBMG has differences of reliability for each climate region in
Indonesia. Although this method is good in describing the
differences, a better presentation is to show also the ability of
HyBMG model to predict rainfall on each region.
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The ROC curve for the above-normal rainfall indicates that a useful number of wet events
potentially could be forewarned successfully, with a minimal threat of a false alarm, if
warnings are issued only when there is high confidence. If the cost of a miss, rather than of
a false alarm, is prohibitively high, then it would be desirable to increase the number of
warnings by relaxing the warning criterion. Issuing more warnings should hopefully ensure
that the number of hits is increased at the expense of the number of misses, but with the
penalty of issuing more false alarms. The ROC curve is useful in helping to identify an
optimum warning criterion, by indicating the trade-off between misses and false alarms.
(Mason, And Graham, 1999)

For a probabilistic system, the ROC curve illustrates the varying quality of the forecast
system at different levels of confidence in the warning (the forecast probability). It is not
necessarily the case that a forecast system demonstrates greatest value at the point at
which the likelihood ratio is maximized: instead, each user has a specific cost—loss
operating structure, and hence the relative frequencies of hits, false alarms, and misses
have to be optimized. The ROC curve can be used in helping to identify this optimum
strategy in any specific application (Harvey et al. 1992).

The ROC curve is useful in helping to identify an optimum warning criterion, by indicating
the trade-off between misses and false alarms.

Conclusions

The relative operating characteristic ( ROC) is being considered by the World
Meteorological Organization as a recommended method of indicating the skill of probabilistic
weather and climate forecasts. The ROC is a highly flexible system that can be used to
assess the skill level of dichotomous, categorical, continuous, and probabilistic forecasts.

In an operational environment, particularly in BMKG( Indonesia Met Office), the warning is
provided in advance of the outcome, and so there is additional value in knowing the
probability of an event occurring, contingent upon the forecast probability by using HyBMG
model.

ROC curve can be generated by plotting the hit and false-alarm rate for the forecast system,
together with the hit and false-alarm rates obtained for perpetual warnings (for which the hit
and false-alarm rates equal 1.0) and no-warnings (for which the hit and false-alarm rates
equal 0.0)

The ROC curve illustrates the varying quality of the forecast system at different levels of
confidence in the warning (the forecast probability) and can be used to optimize forecast
value given the specifics of an individual user’s cost—loss table.

HyBMG has a reliability to predict the rainfall in a particular region.
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