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TN Background

« Arctic System Reanalysis (ASR) project
— Funded by NSF
— University efforts: OSU, NCAR, UIUC, CU
— 11 years reanalysis: 2000~2010
— Currently testing for 30km, may go a finer resolution to 10km?
— NCEP provided conventional and radiance data.

» Testing/Tuning the system for 2 months
— Dec. 2007: use NCEP FNL (1°X1°, P levels) as LBC
— Aug. 2008: use ERA-Interim (80X80km, model level) as LBC
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WRFDA-3DVAR conf.

e 3-h continuous cycling regional DA
e time window: £1.5h

« Background error covariance statistics were obtained
by the NMC method from a month cold-start
forecasts.

« EXxperiments
— GTS: assimilate conventional obs

— GTS+RAD: assimilate conventional obs plus MW radiances
(AMSU/MHS)
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NCEP PREPBUFR data (2007120100, +/-3h time window)
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Results from Dec. 2007 (OSU)

NCEP FNL as LBC
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Results from Aug. 2008

ERA-Interim as LBC
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Monthly Mean T2m

W/O Radiances With Radiances

Monthly Map: T2 (C) at 12Z 08/2008 Monthly Map: T2 (C) at 12Z 08/2008
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B Analyses vs. SYNOP (RMSE)
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TN Analyses vs. SYNOP (Biases)
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SN Analyses vs. SOUND & GPSRO
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TN 12h FC vs. SOUND (RMSE)
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RMSE Profiles 2008080212 - 2008082212 every 24h

10 22164 10 22164
20 - 21180 20 21180
30 I 28404 30 28404
50 - 21151 50 21151
— 70 - 22786 . —~ 70 22786
£ 100 - L oaa86 £ 100 - 24486
<= 150 17510 <= 150 o 17510
© 200 o - 17147 © 200 ~ 17147
S 250 o - 12980 S 250 o 12980
% 300 o - 16987 % 800 o 16987
g 400 o 15459 & 400 15459
500 - 27152 500 27152
700 - 23114 700 23114
850 I 13573 850 13573
925 - 9758 925 9758
1000 1343 1000 1343
2.0 4.0 1.6
10 8391 300 15613
20 I 10598
30 - 13040
50 L 11638 400 19080
= 704 14458 —
A 100 L 17936 A, 500 33170
<= 150 - 15533 =
(5] 200 - 16271 [5]
fS 250 I 13360 5 70 22833
A 300 L 193zs A
] [
&g 400 o 20678 & 850 - 12075
500 I 35146
700 I 23653
25 10574
850 — - 12288 925 05
925 I 10681
1000 1809 1000 1789
0.9 1.2 15 1.8 21 00 03 06 09 12 15 18
T (Degree) Q (g/Kg)
GTS+Rad
———————— G —————————

6/22/2010 11th WRF Users' Workshop, Boulder



BN
[RREEXN
RN

— e ——umth

NESL

12h FC vs. SYNOP (RMSE)

1.65 o

U10 (m/s)

1.60 o

1.55 o

1.50

T
3

T
6

T
9

T T
12 15

T
18

21

2008080212 - 2008082212 every 24h

Q2M (g/Kg)

V10 (m/s)

Surface RMSE

1.80

1.70

1.60

1.50

1.40

T
3

T
6

T
9

T T
12 15

T
18

21

2008080212 - 2008082212 every 24h

1.65

1.60 o

1.55 4

1.50 o

1.45 o

1.40

1.35

1.20
1.10 o
= 1.00 4
=™
<
Dv‘) 0.90
0.80 o
T T T T T T 0.70 T LS
3 6 9 12 15 18 21 3 6 9
2008080212 - 2008082212 every 24h
GTS+Rad
———————— CT§—————————
ERA

T2M (Degree)

2.20
1 - /
210 \ /N
./ \
/ h
/ -
\! I
\ N i
\ \ i
2.00 4 \ \ | ‘l
X J
N\,
A\
R\
1.90 o \
T T T T T T
3 6 9 12 15 18 21
2008080212 - 2008082212 every 24h

T
12

T
15

T
18

21

2008080212 - 2008082212 every 24h

6/22/2010

11th WRF Users' Workshop, Boulder

17



TN Summary

« Encouraging side from initial ASR test results
— Better fit to surface observations than ERA-Interim.

— Better fit to radiosonde humidity observations than ERA-Interim.

— Better fit to radiodonde wind and T below 200hPa.

Drawback of current ASR analyses (vs. ERA-Interim)

— Degrade fitting with upper air wind and T observations above
200hPa.

— Degrade fitting with GSPRO (could be improved by assimilating
GPSRO data)

Radiance impact is mixed

— Neutral impact on surface wind

— Positive impact on T2m and Q2m.

— Negative impact on Ps

— Bigger errors on T above 20mb

— Improve fitting with GPSRO observations

— Better positioning Low pressure centers over ocean
WRF forecast from ERA-Interim is still the best one.
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Future work

* More testing/tuning needed before
production run

— Background/Observation error tuning for
wind field.

— Add GPSRO data

— Investigate issue of Ps and T (near the top)
of assimilating radiances.

— Nudging to global analysis near the top?
« Carry out one year run
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Analyses vs. SOUND

Absolute Bias Profiles 2008080112 - 2008080912 every 12h
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