Could a perfect model ever
satisfy the forecaster?

On grid-box versus point forecast

A thought experiment by
Ervin Zsoter - ECMWF & Martin Goeber - DWD
David Richardson - ECMWF
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The problem

....the model predicts 20 mm,
therefore there is even some
risk of 50 mm...”“

Fact: model value = grid box mean -_—
Task: point forecast

,...the model predicted 20 mm,
but we observed 50 mm
in Stratford upon Point,
thus the model was wrong..."
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Framework of a thought experiment

perfect model
iImperfectly verified

Perfect model value = grid box mean of observations

,truth® = maximum observation in grid box
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Observations

» European rain gauge network of daily (24-hour) accumulations
* 5 years of data

* Very high spatial resolution: synop obs + climate + ....

* Results with T255, T511 and T799 grid box size

* Minimum number of observation in grid box required

s ECMWF
= Third International Workshop on Verification Methods Slide 4 / 55
L ¢



10°E
Z \ﬂség/
12 51 31

36 29 29 3T 32 31 27 22

‘Number of gridded observations

12 14 9 12 10
8 1210 12 8
910116 8 71109 9 9 7 9
0117 7 8 8 8107 91112 9

12 11
15129 7 9129177 1217 9 o
1012125

35 33 43 35 48 43 45 34 9
36 42 44 64 8o 49 39 37 16

33 52 37 44 67 68 56 67 52 20

39 47
36 24 o 43 37
f 36 52 56 BO°N71 54 53 43 . 6 7 1210 9 13 24 29 22 12 16
10 13 .
¥ 223 g oy g 44 69 69 53 58 47 48 B 13 11 11 10 18 13 15 19 16 16 14 12
17 .
% a4 g 174 14 1412 15 10 4 | 13 21 18 17
29 o, 2729 42 35 3 565 50 59 57 26 26 1220 9 4 16 11 10 10 11 14 22 15 17 17
23 38 39 34 g9 12 18 15 13 15 g 5 10

2 3 g 2 49 54 35 3 5 55 57 13 5 9 15 79104 4 . 7 10 8 18 14 21 20 21

0 6 g5, 911 g, . 0881613201315 19N 1715
23 36 5 12 12 3
EalEE- R . % 58 84 47 27 24 19 w7 10 . 7108 7 g 6 7 47 81309 161618 16 15 18
1 33 49 4117 5 5 ¢ ;
0 59 " 4% 62 50 45 47 13 1 6 16 22 25 21 783154 7 7 8 14 18 18 16 11
46 49 g 1111 ¢ 55109 85 91412161715
q a7 6055 53 15 4 3 52 51 56 %947 9131013 g 13

2w 55 3|2 > 86 4 7 1009 11 g 4 13 8 13 8 11 13 11 11 10

44 g 9 9 4y 68 91510 ¢ g ; 13
N 49 49 ) &4mg 16 8 905 g Y000y 7 8 12 14 15 13 11

" Lot more stations in the
high resolution database
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Example of the sub-grid scale variability
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Sighal Detection Statistics
winter (6 months), tp24 > 1 mm, T511

Event = Maximum precipitation in grid-box
Forecast = “perfect model” = grid-box average of observations
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Sighal Detection Statistics
winter (6 months), tp24 > 50 mm, T511

Event = Maximum precipitation in grid-box
Forecast = “perfect model” = grid-box average of obsérvations
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Maximum attainable ETS
Winter versus Summer (6-6 months), T511

Event = Maximum precipitation in grid-box > various thresholds

Forecast = “perfect model” = grid-box average of observations
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Inter-annual variability
Summer seasons (JJA), tp24 > 30 mm, T511
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Different resolutions 7255 - T511 - T799
winter (6 months), tp24 > 50 mm
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How about real model forecasts?
Maximum ETS, Winter of 2004-2005 (DJF), T511
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Event = Maximum precipitation in grid-box (mm/24h)
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Joint pdf of the perfect model and grid-
box maximum values
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Overall max scores, Winter versus Summer
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Event = Randomly selected versus max observation in grid-box > x mm/24h
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. Forecast = “perfect model” — grid-box average of observations
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Scores for matching thresholds, Winter vrs Summer
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Event = Randomly selected versus max observation in grid-box > x mm/24h

Forecast = “perfect model” — grid-box average of observations > 50 mm/24h
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Random obs vrs Max obs & Overall max scores vrs

— Scores for matching “prmr* threshotds, Winter (ONDJIFV)—

Event = Randomly selected vrs max observation in grid-box > x mm/24h

Forecast = “perfect model” — grid-box average of observations
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Random obs vrs Max obs & Overall max scores vrs

—Scores for matching threshotds, Summer (AMJIJAS)

Event = Randomly selected vrs max observation in grid-box > x mm/24h

Forecast = “perfect model” — grid-box average of observations
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