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Probabilistic Post-processing of Temperature Forecasts
for Heatwave Predictions in India
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TEMEPRATURE FORECAST

« Reliable air temperature forecasts are necessary for mitigating the effects of droughts and Heatwaves.

e The numerical weather prediction(NWP) model provides temperature forecast for short to medium
range time scales (1-7 days).

o The NWP forecasts have significant biases associated and therefore need post-processing.

o Post-processing of temperature forecasts using probabilistic approaches are lacking in India.

OBJECTIVE:

1. Post-processing of Global Ensemble Forecast System (GEFS) and European Centre for Medium
Range Weather Forecasts (ECMWF) temperature forecasts using two probabilistic techniques,
namely, Bayesian model averaging(BMA) and Nonhomogeneous gaussian regression (NGR).

2. Skill assesment of GEFS and ECMWF NWP models raw and post-processed temperature forecasts at
short to medium range time scales (1-7 days).

3. Assessing the implication of probabilistic post-processing Tmax forecast towards forecast
enhancement of heatwaves (HW) in India.
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STUDY AREA & DATAUSED
STUDY AREA:

¢ Indian Subcontinent

DATA USED:

Forecast Data:

e European Centre for Medium Range Weather Forecasts [ECMWF]
e Global Ensemble Forecast System [GEFS]

Observed Data:

« India Meteorological Department [[IMD]

« National Oceanic and Atmospheric Administration [NOAA]
o Spatial Resolution: 1° x 1°

e Temporal Resolution: Daily.

e Lead Days: One to Seven.
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METHODOLOGY
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o The ECMWF, GEFS NWP maximum and minimum temperature forecast variables are
extracted at short to medium range time scale

« The models maximum and minimum temperature forecast forecast is Post-processed using
Nonhomgenous Gaussian Regression and Bayesian Model Averaging.

« The post-processed and raw forecast forecast has been assessed for different zones across
different NWP models.

« The implication of probabilistic post-processing Tmax forecast towards enhancement of
heatwaves (HW) in India was also carried out.
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RESULTS AND DISCUSSION
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e Post-processed Tmax forecasts revealed that the NGR approach considerably enhanced the HW
prediction skill in India, especially in the northwestern and centrallndian regions, considered highly
prone to HW.
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CONCLUSION

« The probabilistic approaches considerably enhance the temperaturepredictions across India except the
Himalayan regions.

« Probabilistic techniques comprehensively outperform the traditional post-processing techniques such
as the running mean and simple linear regression.

e The NGR performs better than the BMA across all regions and is able to provide highly skillful
temperature forecasts at higher lead times as well.

e Post-processed Tmax forecasts revealed that the NGR approach considerably enhanced theHW
prediction skill in India, especially in the northwestern and centrallndian regions, considered highly
prone to HW.

o The findings of this study will be useful in developing enhanced HW early warning andprediction
systems in India.
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FUTURE WORK:

e Post-processing of forecast using machine learning techniques.
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TRANSCRIPT

https://agu23.ipostersessions.com/Default.aspx?s=7C-61-FB-69-9D-58-C5-DA-20-8A-B7-E 1-62-3A-DB-02&pdfprint=true&guestview=true 11/14



12/12/23, 3:32 PM AGU 23 - iPosterSessions - an aMuze! Interactive system

ABSTRACT

Reliable air temperature forecasts are necessary for mitigating the effects of droughts and Heatwaves. The numerical weather prediction (NWP)
model forecasts have significant biases associated and therefore need post-processing. Post-processing of temperature forecasts using probabilistic
approaches are lacking in India. In this study, we post-process the Global Ensemble Forecast System (GEFS) and European Centre for Medium
Range Weather Forecasts (ECMWF) NWP model temperature forecasts for short to medium range time scales (1-7 days) using two probabilistic
techniques, namely, Bayesian model averaging (BMA) and Nonhomogeneous gaussian regression (NGR). The post-processing techniques are
evaluated for temperature (maximum and minimum) predictions across the Indian region. Results show that the probabilistic approaches
considerably enhance the temperature predictions across India except the Himalayan regions. These techniques also comprehensively outperform
the traditional post-processing techniques such as the running mean and simple linear regression. The NGR performs better than the BMA across
all regions and is able to provide highly skillful temperature forecasts at higher lead times as well. Further, the study also assesses the implication
of probabilistic post-processing Tmax forecast towards forecast enhancement of heatwaves (HW) in India. Post-processed Tmax forecasts
revealed that the NGR approach considerably enhanced the HW prediction skill in India, especially in the northwestern and central Indian regions,

considered highly prone to HW. The findings of this study will be useful in developing enhanced HW early warning and prediction systems in
India.
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