
L AT E N T  N E U R A L  P R O C E S S E S
A  N E W  PA R A D I G M  F O R  M U LT I VA R I AT E  C L I M AT E  D O W N S C A L I N G

A N N A  VA U G H A N ,  N I C  L A N E  A N D  M I C H A E L  H E R Z O G  



C L I M AT E  D O W N S C A L I N G :  PAT H W AY  T O  I M PA C T

Climate model resolution is too low to produce accurate local scale predictions. To 
mitigate this, statistical downscaling techniques are routinely applied to increase the 
spatial and temporal resolution of projections.  

Downscaling techniques are required for any local climate impact study.
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L I M I TAT I O N S  I N  E X I S T I N G  M U LT I VA R I AT E  
D O W N S C A L I N G  M O D E L S

• Make predictions at a list of sites determined at training time 

• Unable to consistently quantify uncertainty

Question: is it possible to train a deep learning model for 
multivariate downscaling that can make predictions at arbitrary 

locations and quantify uncertainty in those predictions?



S O L U T I O N :  C O N V O L U T I O N A L  L AT E N T  N E U R A L  
P R O C E S S E S  ( C O N V L N P )

Learn a mapping from low resolution 
model output to a posterior stochastic 

process that can be queried at an 
arbitrary location 

pθ({y(t)}T
t=1 |{x(t)}T

t=1, C) = ∫ pθ(z |C)∏
t

𝒩(y(t); Σ(t)(x(t), z; C), μ(t)(x(t), z; C))dz



R E S U LT S

ConvLNP model trained on station 
data in (a) 

(c)



S U M M A R Y

• We present a new model for multivariate climate downscaling using a 
convolutional latent neural process. 

• Demonstrate that this model can generate spatially coherent predictions 
with robust uncertainty estimates at arbitrary locations, outperforming a 
transfer learning baseline.   

• This work has clear pathway to impact for generating local climate 
projections at any set of locations, regardless of whether training data are 
available.  




