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e EAKF : Ensemble Adjustment Kalman Filter

® e HEAKF Real Case Studies

« HEAKF vs. 3DVAR

e WEPS : WRF Ensemble Prediction System ( Hybrid vs. 3DVAR )
(IC/BC/Physics Perturbation) * HEAKF vs. HWEPS

e 20 members HWEPS



utline

e Single Observation Tests

» Sensitivity of the tuning factors in hybrid system.
(Ensemble members from EAKF)
« Localization Scale Tuning
« Ensemble Covariance Weighting Factor Tuning

e Characteristic of the flow dependent BE from different
ensemble system. ( EAKF and WEPS )

e Real Case Studies :
e HEAKF vs. 3DVAR ( Hybrid vs. 3DVAR-CV3)
e HEAKF vs. HWEPS



- Single Observation Tests

= Observation Setting

« WRFVAR V3.3.1
-« 2012%6A5H12 UTC
I s BUIR A b

« Temperature

* innov=1K, obs er=1K
* Lon~137.143 (x=150)
 Lat ~28.2 (y=69 )
* Lev~80mb (z=11 )




"Eocalization

realized by recursive filter
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200 km

Shade : Increment

Green Line : Geopotential Height
of Ensemble Forecast
6hr Mean.

@
©
3
=
=
[
-l

Latitude

cale

Analysis Increments form Single Obs. T at sigma Lev=11, Lat=28.2001, Lon=137.143
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Shade : Increment

Green Line : Geopotential Height
of Ensemble Forecast

6hr Mean.

Factor Tuning

Latitude

Latitude

Analysis Increments form Single Obs. T at sigma Lev=11, Lat=28.2001, Lon=137.143
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nsemble Forecas
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Real Case Studies

m 3DVAR vs. Hybrid-EAKF
m Hybrid-WEPS vs. Hybrid-EAKF

Run . Partial Cycling
Domain .| CWB WRF domain 1 (45KM)

Period

2012/06,/01 00UTC ~ 2012/06/30 12 UTC
Verification . Against NCEP

Domain of CWB WRF

Localization Scale = 200 km

Be : Bb =75%: 25%




Real Case Studies

partial cycling #if2 |

Model initial time

w~ Forecast 72-hr

Cold start Full cycle




1206 SCORE (against NCEP)
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1206 SCORE (against NCEP)
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1206 SCORE (against NCEP)
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1206 SCORE (against NCEP)
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Mean U wind (m/s) at 200hPa Mean Temperature(K) at 850hPa Mean Water Vapor mixing ratio (kg/kg) at 850hPa

3DVAR-HEAKF Initial from 2012060200 to 2012063012  Analysis Initial from 2012060200 to 2012063012  Analysis 3DVAR-HEAKF Initial from 2012060200 to 2012063012  Analysis
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Track Error (km)
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e Hybrid-EAKF vs. 3DVAR :
- fERAHybridERIE{EA /A 2 BRI T EMRE EX3DVAR - Iif
BEVOIF4E 248/ \IFFETR ;
- HMEERZEEDMEA - HybridE R E{EEETE - E AT
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e Hybrid-HEAKF vs. Hybrid-WEPS :
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Horizontal Localization

Horizontal localization correlation function is realized by
recursive filter (RF).

2 passes of RF o 1\  <OAR.200
leads to second-order H —Gauss-200 |
auto-regressive

(SOAR) function.

« passes of RF
tends to produce
Gaussian correlation
function.

500 750 1000 1250 1500 1750 2000

WRFDA default setting is 6 passes of RF.




EAKF with Background Blending i v /& 4% ] 7
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ertical Localization

CTL

Analysis Incremants form Singla Obs. T at sigma Lev=30, Lat=28.2001, Lon=137.143
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Analysis Incremants form Singla Obs. T at sigma Lev=21, Lat=28.2001, Lon=137.143
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Analysis Increments form Single Obs. T at sigma Lev=11, Lat=28.2001, Lon=137.143
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Sigma Levels
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Analysis Incremants form Single Obs. T at sigma Lev=30, Lat=28.2001, Lon=137.143
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Analysis Incremants form Single Obs. T at sigma Lev=21, Lat=28.2001, Lon=137.143
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Analysis Increments form Single Obs. T at sigma Lev=11, Lat=28.2001, Lon=137.143
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