.m\\ !

RN 4

[N \ .

[T\ SF g
1y

NESL

Data assimilation over Northern polar region using
WRF and WRFDA

Zhiquan Liu (liuz@ucar.edu)
(NCAR/MMM)

Hui-Chuan Lin & Ying-Hwa Kuo (NCAR/MMM)

Dave Bromwich & Lesheng Bai (OSU)

NCAR is sponsored by the National Science Foundation

12th Annual WRF Users' Workshop - JUNE 21 - 23, 2011 1



Outline

» Arctic System Reanalysis: analysis/forecast cycle
e Importance of radiance monitoring

* Preliminary evaluation of results from a 2-year test
— GPSRO impact
— Radiance impact
— Compare ASR-60km to ERA-Interim
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Sl el ASR reanalysis scheme

ERA-Interim

A 4

Background » xlbe
Preprocessing \
(WPS , real)
Update Low BC |« <
PREPBUFR v
Radiance BUFR WRFDA Update
GPSRO BUFR 3DVAR Lateral BC
3h frequency
Seasonal Dependent WRFDA-3DVAR analyses are
Background performed in 3-hr intervals

Error Statistics
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WRF model configuration

e Polar WRF o i
— WSM5 '
— RRTMG
— MYNN2.5 ot
— NoahLSM
— Fractional Sea ice
— GWD
— DFI e |
— No Nudging ’
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Observations used in ASR

Surface
— U/V, T, Q, P: SYNOP, METAR, SHIPS, BUOY, SONDE_SFC,
_ U/V: QSCAT

Upper air

— SOUND (U/V, T, Q), AIREP (U/V, T), PROFILER (U/V), GEOAMV
(U/V)

GPS Radio Occultation (refractivity)

— Use data between 2km~18km

Microwave radiances from polar satellites

— Brightness temperature

12th Annual WRF Users' Workshop - JUNE 21 - 23, 2011
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e Importance of radiance monitoring
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SN MW radiance data used (2000~)

NESL

<
<

NOAA-15
NOAA-16
NOAA-17
NOAA-18
NOAA-19
METOP-2
EOS-2 (Aqua)

o T e <
ol
<o X

Total 12 sensors

AMSU-A: assimilate channels 5~9.
AMSU-B/MHS: assimilate channels 3~5.

Data availability depends on year.

Need to carefully do sensor/channel
selection and bias correction.
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Vst Decision from 2-yr radiance monitoring

» Turn-off following sensors/channels

— Noaa-16-amsua ch-9 (according to NCEP Jack Woolen’s
table, not from monitoring)

— Metop-2-amsua ch-7
— Noaa-17-amsub ch-4
— Noaa-15/16-amsub all channels

A radiance monitoring run from 2000 has been done to guide
sensor/channel selection for OSU production run.

12th Annual WRF Users' Workshop - JUNE 21 - 23, 2011 13
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Outline

— GPSRO impact
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e GPSRO impact: 3h forecasts vs. ERA-I analysis
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GPSRO impact: 3h forecasts vs. ERA-I analysis
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Outline

— Radiance impact
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Radiance impact: 3h forecast vs. Sound

2-yr aggregated statistics.
Forecasts valid at 00 Z,
I.e., initialized from analyses

at 21 Z, when very few
sounding obs available.

NOTE: both exps. Include
GPSRO data.
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==  Radiance impact: 3h forecast vs. GPSRO
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Outline

— Compare ASR-60km to ERA-Interim
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ASR-60km vs. ERA-Interim: against SYNOP

[ rmse(ERA)-rmse(ASR) ] / rmse(ERA)

0.2
. w0025
< &
Z 015 5§ 02
Q =
B °
= 3
g or! il
10}
142]
g = 01
@
C 005} £
0 & 0.05
0 - - - 0 - - -
200 400 600 200 400 600
2007010200-2008120800 (svery 24h) 2007010200-2008120800 (svery 24h)
0.2
5 015 5
B 5 015
= =
® - ®
% . % 01
= =
@ @
< 0.05 o 0.05
N —
(&} o
0 - - - 0 - - -
200 400 600 200 400 600
2007010200-2008120800 (every 24h) 2007010200-2008120800 (every 24h)

12th Annual WRF Users' Workshop - JUNE 21 - 23, 2011

24



ASR-60km vs. ERA-Interim: against SYNOP

Ps bias ratio
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% ASR-60km vs. ERA-Interim: against SOUND
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ASR-60km vs. ERA-Interim: against GPSRO
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NESL Summary
e (Careful radiance sensor/channel selection and

bias correction through monitoring is critical to
get positive impact from radiance data.

» ASR reanalysis fits well to surface
Ps/T2m/Uio/Vio and upper-air T/Q

* Need some further work to improve fitting to Q2m
and upper-air wind
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