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Introduction (2) NcHR

Goals: Develop and evaluate an advanced operational WRF-
RTFDDA and WRFDA hybrid data assimilation and
forecasting system.

Focus of this study: Skills of the high-resolution domain (Dom
3) and a comparison to the GFS model forecasts.

Associated poster presentations:

Rostkier et al. P39 “A WRF-RTFDDA high-resolution operational system for the
Eastern Mediterranean: development achievements and verification strategy."

Yu et al. res “Application of the WRF-RTFDDA and WRF-3DVAR hybrid system over

the Eastern Mediterranean: design and data impact studies.”
. Zhang et al. P40 “Evaluation of WRF-RTFDDA ...: High-impact weather events”

Liu et al. p38 “Evaluation of the operational WRF-RTFDDA simulated precipitation ...”
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Introduction (3) NcHR

o WRF-RTFDDA high-resolution skill is tested
with Domain-3 surface analyses and forecasts
objectively.

o Time periods: February 2011 (rainy period)
o Statistics metrics: BIAS, RMSE, MAE, CORR:
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WRF vs. GFS Using Taylor diagram ECAR
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What contains in Taylor

1)
2)

3)

diagram:

the correlation between the
two fields.

The ratio of variances of the
two fields.

And the rms difference
between two fields.

E?=E’-EZ=1+7"-2)R
What Taylor diagram tells:

Comparison of composite
skills of two model systems
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Domain average statistics for T

Model MEAN BIAS RMSE MAE CORR
Analysis WRF 12.73 -0.08 1.16 0.90 0.96
GFS 12.75 -0.06 2.34 1.79 0.84
6h fcst WRF 12.74 0.11 1.81 1.47 0.92
GFS 12.42 -0.21 2.21 1.74 0.83
12h fcst WRF 12.89 -0.09 1.97 1.65 0.91
GFS 12.59 -0.39 1.17 0.94 0.93
24h fcst WRF 12.60 0.20 1.97 1.62 0.91
GFS 12.60 0.20 2.53 2.06 0.89
48h fcst WRF
GFS 12.67 0.68 2.22 1.65 0.93
Total WRF 12.87 -0.06 1.87 1.48 0.91
GFS 12.89 -0.04 2.30 1.80 0.87




Domain average statistics for Q2
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Analysis
6h fcst
12h fcst

24h fcst

48h fest

Total

Model
WRF

GFS
WRF
GFS
WRF
GFS
WRF
GFS
WRF
GFS
WRF
GFS

MEAN
6.73

6.25
6.38

5.91
6.22
6.16
6.04
5.89

5.62
6.31
6.10

BIAS
0.14
-0.34
0.14
-0.33
-0.33
-0.39
-0.37
-0.52

0.73
-0.23
.0.44

RMSE
0.65

1.02
0.95

1.01
1.06
1.17
1.19
1.12

1.37
1.12
1.22

MAE
0.50

0.79
0.73

0.77
0.84
0.94

0.90
0.87

1.06
0.87
0.92

CORR
0.91
0.77
0.83
0.75
0.80
0.77

0.77
0.79

0.68
0.77
0.72
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Domain average statistics for SPD
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analysis
6h fcst
12h fcst

24h fcst

48h fcst

Total

Model
WRF
GFS
WRF
GFS
WRF
GFS
WRF
GFS
WRF
GFS
WRF
GFS

MEAN
3.90
4.25
4.30
3.36
4.31
3.56
4.41
3.54

3.58
4.25
3.67

BIAS
0.27
0.62
0.80
-0.14
0.72
-0.03

0.46
-0.31

-0.09
0.49
-0.09

RMSE
1.54

2.54
2.28

1.85
2.31
2.31

2.18
2.28

2.14
2.21
2.11

MAE
1.17
1.96
1.75
1.41
1.75
1.68

1.65
1.61

1.57
1.66
1.58

CORR
0.83
0.42
0.62
0.52
0.66
0.49

0.67
0.50

0.63
0.65
0.57
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QQ plot for temperature (wrf)
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Under estimate the surface
temperature diurnal cycle
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QQ plot for wind speed (wrf)
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Domain average diurnal cycle N
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Averaged Diurnal Cycle (Feb.) for domain 3
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An example of average diurnal cycle

Averaged Diurnal Cycle (Feb.) for station 17601

OBS GFSWRF " ™,
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Temperature RMSE for analysis N\
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0Z cycle rmse average for Ohr fest
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Temperature RMSE for 12h FCST
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Summary N
NCAR
o0 The analysis surface fields from WRF-RTFDDA
high-resolution system significantly outperforms
GFS for all the cycles examined.

o0 The forecasted surface fields from WRF-
RTFDDA high-resolution system tend to show
smaller biases, RMSEs and MAEs when
compared to GFS.

0 Possible improvements to the system:

1) WRF upgrades (dynamics and physics), 2)
Data assimilation improvements, 3). Higher-
resolution and 4) Ensemble prediction.
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Taylor diagram for 24h, 36h, and all

Standardized Deviations (Normalized)

1.50
1.25
1.00
0.75

0.50

0.25 v

0.00 |

£}
o 24—h forecast E
AV p? =
GFS g 1.50
WRF 2
- ~ 1.25
wm
=]
2 1.00
&
02 E 0.75
N 09° 5 050
i \\ . 1099 T 0.25 ¢
IR T N ©
11 id10 T 000
0.250.500.75REF1.251.50 ki
7p]

36—h forecast

o

@ o
L - © ¢ e GFS
= 2% WRF

T & e

R ~. A%,
% - %PD ~ Q' Yo
AN Q,O

__-_"‘--.‘\ ) AN Q-

o \\ o
Ay
C 8N g e

Xy 5. \

B : \.
8N 1 Joes
i |'I ! |" ]I Ii l. i 1.0

0.2560.500.75REF1.251.50

E)
3 All forecast
5 S Z v

s
E 150k @ G, eCGFS
S - L ey WRF
Sq2st N R,
0 é-EPD ~ QS Yo
a ~ Q,o
2100 P Y
© S \
075+ ) ’\3_3.- =Y 09
a S o %
o 0.50 F TN o\ 2099
I AANGPZ R
50R5 [/ /\/\‘ 1099
% 0.00 /i‘/ |'I ! |'r E "l 1. I 1.0
_§ ' 0.250.500.75REF1.251.50
(78]

NCAR

19



	Slide Number 1
	Outline
	Introduction (1)
	Introduction (2)
	Introduction (3)
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Thank you!
	Slide Number 19

