Inter-comparison of Spatial Verification
for Landing Typhoon Precipitation
Forecast
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Outline

e Overview of Typhoon Soudelor
e Spatial verification for landing precipitation

e Summary




TY Soudelor

28N -

40N
32N4{

20N 1

TC:1513

36N{ i

2015080500~2015081206

s, SOUDELOR
15{3

112E 116E 120E_124E 128E 132E 136E



900

(o] (2]

(=] (=]

(=] (]
L L

N
o
o

Track Error (km)

TC:1513 _ _

700- ------------- ............. ............ .......... ............ ..........

ood S

2015080500~2015081206

@ Track error is less than 200 km
before AUG 10

@ Pressure is lower than OBS
€ Max wind is equivalent to OBS

Foros
AUG2015

TC:1513

(L O LHITHTPIIOON SDTTITITE TR 10
T

T T KK FRNNNY
930-?~~~~~{rrr~~{~~~~rr?~~~

ov0f

Pmin (hPa)

9501
940 $7

g3 S~ /L
9204 NS

2015080500~2015081206 TC:1513 _ 2015080500~2015081206

Vmax (m/s)

15+
10

00&09 5 00511 00Z05 ' 00%Z07 ' 00Z09 00Z11

00705
AUG2015

| AUG2015



Analysis Data

oo — N
e Period: 20150810 24h precipitation
e Analysis: Chinese combined precipitation data (CMP)
e resolution: 5km & 1h
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[ ch:lgln:de ] [ augsAon y] CcC RMSE Bias cc RMSE Bias
CPA 0.6340 1.0374 -0.0143 0.6632 1.0088 -0.0111
Third step: combine CPA and Radar-Sate
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Verification
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Skill Scores
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MODE
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OBS: Chinese merged precipitation data (CMP)
Resolution: 10km (0.1X0.1 deg)
Leading time: 24. 48. 72. 96. 120h
Valid date: 2015081000
Domain: 20—-35N ; 110-125E
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Ratio of Area
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Upscaling

observation

matched forecast matched forecast

(traditional (fuzzy verification) observation matched forecast
verification) (fuzzy verification) (fuzzy verification)

/Scales: 10~ 30, 50. 90. 170 km
(Y), < threshold Leading time: 24. 48. 72. 96.
(Y), > threshold 120h

Valid date: 2015081000
Thresholds : 10mm. 25mm. 50mm
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Fraction Skill Score (FSS)
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Wavelet Analysis

Wavelets

copyright 2009, UCAR, all rights
reserved.

At what scales does forecast have biggest contribution ?
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Iyr = { - IX = { } “ Y’: fcst  X: obs
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Z=1Iy —Ix. MSE =72 = Z 72 = Zﬂ»i’SEe,
=1
il . g5 MSE — MSErandom 1 MSE
MSE SKiif score. - in'r'{SEbest- — ﬂ"fSErandﬂm B 25(1 o E):

Energy En: n(X) = —ZI

ni=

|[En(F) — En(O)]
|[En(F) + En(O)]’

Energy relative difference:  En rel diff =

-- From Intensity-Scale technique (Casati 2004 & 2009)

e




0.081

0.04 1

0.02

0.08 1

0.04

0.02 1

0.08

0.04

0.02 1

0.08 -

0.04

0.02 1

0.06

0.04 1

0.02 4

Binary field MSE

— 10.0mm — 25 0mm — S0.mm
™~
N =
'*q._‘_ul_
i — :__
——
48hr

R :
"'\-\__-_1_—_—_‘.1—

= "_ * 72he
'\\1__ .
[ S—
[

T ; 98hr
[~

1“-——._.______1_
[
[ L20hr
20 40 80 160

Scale (km)

Binary field MSEZ

\ — 10.0mm — 25.0mm — 50.mm

ED-EAP—
\‘\1-__—___—_—
24h

10- g
20 -

"""--...__'__‘_. ! /

h“'-:,____—“——— ;——“"’”—#—__—_T

48hp

101
20 - —

e, e

T ——" +
104 T2hr
20 -

e ;
104 98hr
20 1

[ ——
) 0_‘*—-.._-———*- : L20hr

10 20 40 ! 160

80
Scale (ki)

Large MSE in 160km resolution

niy
6«‘ ,




0.5

(.5 1

0.5

—0.5 1

0.5

—0.5 1

Binary field MSE skill score

— 10.0mm

— 25.0mm

— H0.mm

—_—

80
Scale (k)

For the 160-km scale, it is displaced

almost entire storm length.

So in 10mm thresholds exhibits

negative skill




Binary field En relative difference Binary field En% relative difference

0.01 1 —_ 10.0mm —_ 25.0mm —_ 50.mm — 10.0mm —_— 98 drmm — 50.mm
" ..———‘l"—-—.______ 5 n
l'__—__—__—-
0 )
h__——- - 5 N T
o TT '>'<’_’/ 0 L~
t e —_—
24hp 5 24hp
0.01 -/ 5
D- + _‘—-\\\ .
— . H— 01— —
-0.01 1——_—\ / — %,‘_
48he =51 48he
0.01 1
L e —— %
__.-*‘.‘-_—‘——_; t 04 ; = e
-0.011 v —
-5 ——
72hr 5 / 72hr
oo1{ ., ]
0'4__ 4
oot IS e
=1, b —\\ -5- RP—/\
28hr 98hr
0.01 '_—1._________‘__—_—__—- 5
0 -_._.-‘_--—'—'—'_"" 1?\ 0 1T
oL +— ) th&\_
- L20Rr— L20hr
16 20 40 80 160 16 20 40 80 160
Secale (km) Scale (km)

48hr over-forecast in 80km resolution and show different trend

o REly
o.w
N
I QQ -

with other lead times




Summary

[0 Besides traditional skill score, spatial verification methods can be possible to
qguantify forecast skill in terms of structure and scales.

[ 48hr precipitation simulation shows lowest skill, it is mainly due to storm
position error.

O Combined spatial techniques together is an effective way to diagnose forecast

contribution.
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