i ? RIF AL T
&
PR TR

3 P, FES

Dept. of Atmospheric Sciences
National Central University

Acknowledgement: BB PEHIR, BEZHI

2016 Conference on

Weather Analysis and Forecasting
Oct. 6th, 2016




Outline

1.Introduction and motivation

2.Case study and setup

3.Results of forecast error structures

4.Summary



Introduction Data assimilation at convective seale:
Challenge :

« High temporal and space variability
 No simple balances can be used
e  Observing system: measurements (e.g. radar network)

are not direct model variables ( U,V,W,P,T)

Real wind .
Radar observations

« / (Doppler wind, reflectivity)
Radial component >1<

To Initialize
Numerical Weather Prediction
(UV,PT...)
Forward model (observation operator)
X V

Ve=us+ud + (wt VS, Z =431+ 175 log(pg,).

r r




By using Canadian HREnKF and assimilating Vr from single Doppler radar

Is it able to propagate information to other control variables?
Localized convection on June 12, 2011 (Chang et al. 2014)
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Verification of radial wind for very short-term forecacst (0-90 min)
Localized convection on June 12, 2011

a) Verification of analysis for CASE2, 1700UTC, 2011/06/12
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c) Verification of forecast for CASE2,1800UTC, 2011/06/12

15
14

13}

12

- -
(=

Bias

= N W B O O ~N 0 O

15
14
113
112
1M
1 10

w©w

N WA N

m/s

[3¢]
=y
o

ms
2 4 6

m/s

4906
5292
5191
5005
5414
6419
7858
9033
9313
9821
9069
10165
7521
7414
6193

observtion number

3787
5337
6677
7890
9118
10601 8
12060 5
[ =
13182 §
13648 %
14135 8
12915
14105
10859
10197
8340

radar beam elevation index

radar beam elevation index

b) Verification of forecast for CASE2, 1730UTC, 2011/06/12
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d) Verification of forecast for CASE2, 1830UTC, 2011/06/12
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» Assimilating Vr and Z of radar network in Taiwan [3-km]

(Prof. Yu-Cheing Liou and Shu-Chih Yang) . wossressweeeraee

7%

WRF-LETKF Radar Assimilation System
WLRAS (Tsai et al 2014)

Assimilating both radial wind and reflectivity
Case study on 2008/06/14-15 SoWMEX
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Q: By assimilating radial wind and reflectivity of radar network,
why we still need a longer assimilation window to improve QPF?

[Motivation]




Definition and methodology

What is the forecast (background) errors?

The best estimate of atmosphere /

Short-range forecast |

Forecasting errors

Truth

Due to the uncertainty in the initial conditions

 In data assimilation:
The “optimal” analysis fields can be obtained only if the statistics of
the background and observations errors can be accurately describe.

EnKF DA system = Ensemble scheme 2> " Variance
Examine the forecast errors at convective scale = —

__Correlation



Examine Forecast error at convective scale
Over Taiwan area (Island, Ocean and Terrain)

Case study: Local
SowMEX IOP #8 MCSs ~ Yang et al. (2014) o tion
QPF of WRF Observation
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\elele aveenns WRF 3.2.1

Model configuration

D01(27-km) 180x150

Domains D02[ 9-km) 160><15g
D03| 3-km) 150><15E]

27 layers, top at 50 hPa

Longwave Radiation: RRTM
scheme

Physical Shortwave Radiation: Dudhia

Parameterizatio ERULLS
ns PBL: YSU scheme

Cumulus: G-D ensemble scheme
Microphysics: GCE scheme

LIEEEERS 1200 UTC 154" Jun., 2008

Initial WREF-LETKF analysis ensemble
Condition (conventional data, AMV, GPS-RO)

Ensemble
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Variance: D2(9km) vs. D3(3km)

Valid at 1830 UTC(6.5-hr)
Error Variance (Spread) 15" Jun., 2008
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Higher model resolution is
associated with larger
background errors

|

Capture the smaller-scale weather
features

Large uncertainty is
good for data assimilation



Error Correlation: D2(9km) vs. D3(3km)

€ Mesoscale forecast error correlation (9-km resolution, ~700 mb)
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Now, focus on 3-km resolution
(convective scale)

Variance (uncertainty) in time
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Error of Auto Correlation (850 mb)
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qr-gr auto-correlation qr-U cross-correlation qr-T cross-correlation
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Localized

Error Correlation in Time
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summary

By assimilating radar radial wind observations, it is able to
modify other control variables (temperature and humidity
fields). However, it may take many cycles to have significant
modifications.

The forecast errors at convective scale shows that:

1) model of high resolution is associated with larger uncertainties;

2) multi-scale situation is both showed in variance and correlation

3) less strong correlation / very localized between control variables,
especially for rain mixing ratio (qr);

4) the correlation drops quickly in time, so frequent assimilation
of radar observation is necessary.

If we want to reduce the cycling process and obtain the new analysis
rapidly, high-density observations of temperature / humidity are
needed. (remote sensing, meso-net, radiometer)



-, -

..

Thank you for yo

Any questions?




Radar Reflectivity (n = 1)

Chung et al.
2013 y
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Background Error Correlation

The threshold for the smallest significant

correlations.(Houtekamer and Mitchell 1988)
1

~ 1 A~
(p—p)=-1-p*)?~-(1-p?)>.

p: true correlation; p: estimated correlation from N sample

pairs.

1
p zﬁi[ﬁ(l—ﬁz)z]l/z

(e.9.) 0.5 + [ (1 — 0.5%)2]°5 = [0.412, 0.588]
0.7 % [-= (1 — 0.72)2]%% = [0.640,0.760]



	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	Model configuration
	Variance: D2(9km) vs. D3(3km)
	投影片編號 11
	投影片編號 12
	Error of Auto Correlation (850 mb)
	投影片編號 14
	Error Correlation in Time
	投影片編號 16
	投影片編號 17
	Chung et al. 2013
	Background Error Correlation

