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Artificial Neural Network post-processing of EPS

Introduction and Setup
MMML.JAM

TLE-MVE: general concept

] (nesting/; fest. 78h, I?g 6h,nestedbfcst. 36h, fost) TLE-MVE: order of calculations
20 members: 4 IC/BC source fcsts., 5 members per source fcst. .
6 1 1 0 o5 12 18 o o5 1 1 o0 oo P & Mo & B (nesting fcst. 78h, lag 6h, nested fcst. 36h,
[ —— T 20 members: 4 IC/BC source fcsts., 5 members per source fcst.)
- 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18

] |

; 06 fcst mems. 1-5 ready -18h
: 06 IC+BC from 12 fcst.

¢ 06 fcst mems. 6-10 ready -12h
1 06 |C+BC from 18 fcst.

e <= (0 fcst mems. 16-20 ready -0h |

06 fcst mems. 11-15 ready -6h
' 06 1C+BC from 00 fest.

— " T7fest mems 6 [0ready 126 |
— === 18fcst mems I-5ready-16h |

06 Tcst mems. 16- 0.ready-Oh
06 |IC+BC from 06 fcst.
(06 TLE-MVE fcst. completed)

05x50 36 (det.48) |
TLE - Time-Lagged Ensemble; MVE - Model-Varied Ensemble




Ensemble calibration -

Simple Mean (SM) vs. multilinear regression (MLR) vs. ANN mean

Simple Mean’)

Multilinear regression ™)

Artificial Neural Network ™)

)=

m

Y =X-p
Xy o
Y= 2 . B = o3
x, B,

X — forecast values,
y — ensemble mean,
m — # members

*) Simple avg. — arithmetic mean, m=20 members;

**) m=24=20 members+geo.coords+lead/fcst.time;
***) Trained on data from July 2016 to March 2018,
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y — corrected forecast —
(new) ensemble mean,
X — vector of raw forecast
values/parameters,

B — weights (from previous
fcsts. vs. observations)

tested on data of April 2018

24 input neurons (20
members + A\, + ts,tc)
5 neurons in a single
hidden layer (1 for prec.)
activation function:
hyperbolic tangent
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Spatial distribution of de f tm. at 2m I.: mean bseaiﬁ (upper I
mean (upper right), MLR mean (24 predictors, lower left)
and ANN mean (24 input neurons, lower right). Values for April 2018.
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Basic statistics for April, 2018

Absslutle Error (Observatlon-Ensemble Mean)

Zkill/spread = Alr Temperature {T2M)

All runs. Fesl hours from 00 Lo 36, Fest fer hours: 00 La 23
April
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Artificial Neural Network post.-processing of EPS Q‘M
Conclusions —GW,

 Ready-to-use (and/or modify) dedicated software

* Elegant and intuitive concept.

* Forecasts improve with the extension of the learning period...
» ... that extends via connection to DMO.

* In the operational mode 24 predictors are set (values of 20
ensemble members + 4 spatio-temporal coordinates).

* Results collected 4x/day — network is updated montly.




