
Increasing the accuracy and resolution of 
precipitation forecasts using deep generative 

models

Ilan Price & Stephan Rasp
1 University of Oxford
2 Alan Turing Institute

3 ClimateAI



Problem: high resolution rain forecasts extremely expensive

• Precipitation forecasts produced by 
numerical weather models (NWMs)

• High resolution = prohibitively expensive 
for most of the world

• Global NWMs run at low resolution
• miss the variation of rainfall at fine 

scales
• Smooth out extreme values

High Res Ground truth

Low Res NWM



Proposal: CorrectorGAN for high-res ensemble forecasts

Low-resolution numerical 
weather model ensemble 

forecasts

Distributions of plausible, 
high resolution precipitation 

forecasts.

cGAN

10
-m

em
be

r p
re

cip
ita

tio
n 

en
se

m
bl

e 
fo

re
ca

st

10
-m

em
be

r t
ot

al
 co

lu
m

n 
w

at
er

 e
ns

em
bl

e 
fo

re
ca

st

De
te

rm
in

ist
ic 

2m
 te

m
pe

ra
tu

re
 fo

re
ca

st

Co
nv

ec
tiv

e 
av

ai
la

bl
e 

po
te

nt
ia

l e
ne

rg
y 

fo
re

ca
st

Co
ar

se
ne

d,
 p

ad
de

d 
pr

ec
ip

ita
tio

n 
fo

re
ca

st

Co
nv

ec
tiv

e 
in

hi
bi

tio
n 

fo
re

ca
st



Model Goals

1. Correct biases and errors

2. Super-resolve into plausible high-resolution fields

3. Replicate the variability in the underlying true 
distribution.



Generator Architecture
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Conclusions

• Overall, a promising advance towards high 
resolution precipitation forecasting using only data 

• Still room to improve
• Forecasts unrealistically “wavy”
• Often cannot correct large-scale bias


