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What mcfly can do for you

- « Provides starting point for researchers to use deep learning
S O W a r e « Creates deep learning models to classify time series data
]

Derives features automatically from raw data

Helps with finding a suitable model architecture and hyperparameters

Has a tutorial in Python to get you started!
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Socio-economic pathways (e.g. Riahi et al 2017)
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Variance In projection of a local relevant climate variable (sum of temperature under 180C)

Netherlands, Oct—Mar Degreedays (50% quantile)

internal
e model

scenaro

Fraction of total variance

0.0

I I I I
2000 2020 2040 2060 2080

Central Year of 30-year period H. de Vries (pers comm)



Incident January 2012: evacuation after rising inland water levels (Hazeleger et al 2015)
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C lmate C ange PUBLISHED ONLINE: 28 JANUARY 2015 | DOI:10.1038/NCLIMATE2450

Tales of future weather

W. Hazeleger*?3*, B.J.J.M. van den Hurk*, E. Min', G.J. van Oldenborgh’, A.C. Petersen*®,
D.A. Stainforth®®, E. Vasileiadou*® and L.A. Smith®’

Society is vulnerable to extreme weather events and, by extension, to human impacts on future events. As climate changes
weather patterns will change. The search is on for more effective methodologies to aid decision-makers both in mitigation to
avoid climate change and in adaptation to changes. The traditional approach uses ensembles of climate model simulations,
statistical bias correction, downscaling to the spatial and temporal scales relevant to decision-makers, and then translation
into quantities of interest. The veracity of this approach cannot be tested, and it faces in-principle challenges. Alternatively,
numerical weather prediction models in a hypothetical climate setting can provide tailored narratives of high-resolution
simulations of high-impact weather in a future climate. This 'tales of future weather' approach will aid in the interpretation of
lower-resolution simulations. Arguably, it potentially provides complementary, more realistic and more physically consistent
pictures of what future weather might look like.

We need an alternative framework to translate the scenarios to the daily lives of
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Big science, big data challenge
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Archiving at European Center for Medium -Range Weather Forecasts
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Other big data in meteorology
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Compute at the touch of a button
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Xenon and friends
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Xenon Is a software library that provides
easy access to compute and storage.

https://github.com/NLeSC/Xenon



https://github.com/NLeSC/Xenon

Flexible software tools
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: from ewatercycle.plotting import geo plot, timeseries plot
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Flexible steering, execution of models and data handling

from ewatercycle.models import PcrGlobWB
from ewatercycle.forcings import Gfs
from ewatercycle.plotting import geo plot, timeseries plot

parameterset = PcrGlobWB.parametersets['RhineMeuse3fmin’ ]
# Or generate a parameterset for a region
parameterset = PcrGlobWB.parameterset from region(latmin=4, latmax=16, lonmin=45, lonmax=55)

forcing = Gfs()

start = '1999-01-01To6:00:08<2°
end = '2010-31-12T23:59:59Z°

model = PcrGlobWB(parameterset=parameterset,
forcing=forcing,
start=start,
end=end,

)

discharge over time = []

while model.current time < model.end time:
model .update()
discharge over time.append(model.discharge)

# Plot discharge of last time step
geo plot(model.discharge)

Niels Drost, pers. Comm, NLeSC/TUD/UU/WUR/Deltares eWatercycle Il project
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The need for resolution

Wavenumber (radians m—1)
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Kinetic energy spectrum at
two grid resolutions

A ECMWFIFS-LR spectral reduced TCO255
123 290 2.4 ECMWF IFS-HR spectral
reduced TCO511 62.6 125 2.0

A To resolve deep convection, at least factor
10 horizontal resolution (factor 1000
computing) needed
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More energy efficient
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A climate model

A Initialize
A Start loop

A Dynamics

A Physics
A Update

A End loop
A 1/0

Inverse FFT inverse LT
spectral space ->
gnid point spaceuv T

\

Advection
moveuvTq

\

Radiation
calculate SW & LW fluxes
then tendencies T

Solver down sweep
control (dry)
u, v, delp, pt,q, ua, uv, ps

from turbulence
u,v,T,a,q.9.1.q.i

l

Convection

l

Solver down sweep
dynmics step
u, v, delp, pt, q, ua, uv, ps

Cloud tendencies

T.q.a,q.l.q1,qr.qs

l

Non-orographic GWD
tendenciesu, v, T

Methane oxidation and
water vapour photolysis
tendency q

:

Land surface
tendencies T, u, v, q

Update
uvTaqq.lq_iqrqs

l

FFTLT
grid point space->
spectral spaceuv T

:

Surface flux down from atmos
(using values+increments)

Surface scheme (s)
via sea 1ce (& potentially coupler)

l

Surface flux up to atmos

Solver up sweep
control (moist)
u, v, delp, pt,q,ua, uv, ps

N

Vertical diffusion 2
tdt, udt, vdt, rdt

|

Solver up sweep Convect

dynamics step
u, v, delp, pt, g, ua, uv, ps “l.ltljwlqtl

Large-scale condensation
tdt, gdt, rdt, t

'

Precipitation tdt, qdt

/

Update physics
u v delp pt q ua uv ps plus deltas

Large-scale cloud

inc 0,q, qcl

Sum inc u, v, q, gef, gcl, 6

\

lxge-gale
ill?é.‘l-@lvff

l

Semi-Lagran,
0,do,

gian advection moves
qel+dgel, gef+dgef,
Ldv,

w

g+dq,

u, du, v
Hydrology
& river routing

inc Osurf

:

Boundary layer
inc u, v, 0, g+qel, gef

Zero negative
q+qcel, gef

Large-scale cloud
inc 0,4, gcl

\

Convection

current valuesu, v. 0. q
togetincu,v,0,q

~,

Diffusion u, v, 0
adjustment inc u, v, w, 0, ¢

'

Solver
solves @
back solves u, v, w, 0

Energy correction

/

Intial values plus all increments
gives u, v, w,q.qcl, qcf, 0, ¢




Reality check: call graph of ocean GCM POP (courtesy B van Werkhoven)




