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Climate Change Impacts

* Impact of Greenhouse gases emission on the climate system

Observed warming (1850-2019) is only reproduced in simulations including human influence.
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Climate Change Impacts

 How would the different emission scenarios affect rainfall patterns globally?
(a) Change at 1.5°C global warming (b) Change at 2°C global warming

(c) Change at 3°C global warming

Robust signal
] No change or no robust signal

] Conflicting signals [IPCC, 2021]
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General Circulation Models (GCMs) Prediction

« How do scientists estimate the future climate trend?

GHG emission scenarios Climate system simulation by GCMs Model output
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General Circulation Models (GCMs) Prediction

 Limitations of using GCMs for
climate impact assessment High resolution

= Low spatial-resolution

Dynamical downscaling

= Computationally expensive High resolution
RCMs

= Systematic biases in GCMs Convection
permitting RCMs

Statistical Downscaling Statistical approaches

-> Dynamical downscaling Is
costly in computation and inflexible
In their model framework

» Potential solution: Dynamical or r

IPCC, 2021
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Empirical Statistical Downscaling
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|[Boateng et al. In prep]
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Predictors Selection

Reanalysis
Datasets
(Historical)

Station
Observation
(Historical)

Physical drivers of climate variability

|[Boateng et al. in prep]

Robust
Predictors
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Model Training and Validation
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Validation
Neural Regularized Bayesian
Network Models Models

@ [https://github.com/Dan/Boat/PyESD]

[Boateng et al. In prep]
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Future Prediction

Prediction
GCM Data E Trained E Downscaled
(Projected) (Projected)

[Boateng et al. in prep] @ [https://github.com/Dan-Boat/PyESD]
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Inter-model performance
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Final Estimator Performance
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Precipitation Seasonality in Ghana
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Future predictions in Ghana

.. . . . _ 2040 - 2060
 Intensification of rainfall reduction el N
towards the end-of-century In

n N
response to the extreme emission B
scenario

» Extreme dry or wetter climate

depending on the location of the
station in Ghana
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Future predictions in Ghana
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Future predictions in Ghana
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Conclusion

1. Developed a new downscaling product for rainfall for the 21 synoptic stations
across Ghana using Machine Learning algorithms

2. Intensification of decrease or increase in rainfall in response to higher emission
scenarios depending on the location across Ghana

3. Higher risk of flooding across the coastal regions of Ghana due to the extensive
Increase in rainfall amount in response to the higher emission scenario at the
end of the 21st century

4. Extreme drying in the northern part of Ghana in response to higher emission
scenarios
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Comparison to GCMs and regional climate models

RCP 8.5 [2040-2060] RCP 8.5 [2080-2100]
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