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Precipitation Nowcasting using Deep
Neural Network
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Challenges

[ Spatio-temporal prediction J * lll-posed problem: several possible solutions

* Precipitation maps:

Precipitation nowcasting « do not contain all physically relevant information to uniquely
using radar images predict future precipitation

 are sampled with low frequency (time step = 15mn)
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(3t State of the art

Spatio-temporal prediction with

deep learning
CNN-based RNN-based
approaches approaches

(+) focus on spatial appearances (+) capture time dynamics with recurring connections

(-) predict a limited number of images in a single pass (-) suffer from the vanishing gradient problem

L 04/05/2020 3
fit | Eifte



" Llieeee. Météo France data Data pre paration

Variables month day file/day
01 k01 2 oomi . .
Bl P mppe— g 1) File concatenation
ANTILOPE_PRECIP 02 - 03 B 30min.nc - 1 netcdf file
2 : : - Easy parsing
?3 - Reduced storage space —_—
—p —
01 S o1 = oomin.nc
o o o< 02 & 15min.nc Meteo_france_data.nc
ANTILOPE_TCV 02 03 5 30min.nc - {_ |
] . !
03 ) Random sequence PRTTTRTRCTED (L TLTITE]
: \ IIILIMN{EIH:IH [T il
LLITHL [E[TLLTLTH Ji-i T
T T L e e e
2) Dataloader EERRREEE e
- Load only one part of data T TR - aeasan it -
into memory latitude i Tt /L
- Use of batchs THID Epsnpzaitl time
s - |JS€ Of MUltiple threads re— e Lariablez
ot N2 ot - Data transformation .
Neural network - Data standardization lOng itude
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* Météo France data :

Type of data

» ANTILOPE_PRECIP: Precipitation (time step = 15 mn)
» AHYDRE_PROFIL_TW: Temperature profile type (time step =5 mn)
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(.., Data partition

block sequencel1  block sequence?

trainin validation tTt
block1 block2 block3 block4

l s—1 [ s—1 [ s—1 [ s—1

s . length of image sequence given to neural network ( 6 inputs + 6 outputs )
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575 767 959 1150 1342 1534 17.26 1917 21.08 23

1 2492 26,84 28.76 30.68 32.59 3451
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- 256x256
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. CNN

6x256x256 6x256x256

64x128x128 (2x64)x128x128
128x64x64 (2x128)x64x64

256x32x32 (2x256)x32x32
512x16x16 (2x512)x16x16
512x8x8 (2x512)x8x8
512x4x4

encoder decoder Xi+1 Xire
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