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Outline

* New and updated features in WRFDA V4.0

 Future plan



New Features in V4.0

GOES-Imager radiance DA
— Yangetal., 2017

GPSRO Excess Phase non-local operator
— Chen et al. 2009; Zhang et al., 2014

 Large Scale Analysis Constraint consistent (LSAC)
— Vendrasco et al., 2016

* Divergence Constraint (DIVC)
— Tong et al., 2016

http://www2.mmm.ucar.edu/wrf/users/wrifda/updates-4.0.html
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GOES-Imager

GOES-Imager: 5 channels Channels weighting function
10 L e e
Channel Center Rezzlllt:t‘ion
Number Frequency () | ch6
0.65 1.0 g che
\G;J/ 100 - ‘Water vapor channel |
3.9 4.0 2 o
(O]
I 200 - -
6.5 4.0 i
400 -
10.7 4.0 600 - B
800 — —
1000 =7 71 71 1T
13.3 8.0 00 02 04 06 08 10 12

dTau/dInP
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Analysis valid at 00 UTC, 03/09/2016
Observed WV channel | No GEOS-Imager DA Wlth GOES-Imager DA
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Precip. Forecast Score
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GPS Radio Occultation

Progression of Tangent Point for a Setting (desending) Occultation

Tangent point

Local refractivity observation
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Non-local excess phase (S) operator.
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Non-local operator parallelization
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0 hew constraints

= Large-scale analysis constraint (LSACO (Vendrasco et al 2016)
= Divergence Constraint (DIVC) (Tong et al. 2016)
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Impacts on precipitation forecast

Impact of LSAC and DIVC on precipitation forecast
(1h forecasts initialized at 2012061112)
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Updated Features

Prior to V4.0, WRFPlus code has been developed and
maintained in a separated branch from WREF.

WRFPlus 1s now fully integrated into WRF and
TLM/ADIJ, located under ~wrftladj
— No separate WRFPlus tar file needed.
— ./configure wriplus; ./compile wriplus = wriplus.exe
— Hope this will reduce maintenance cost

Recall: “WRF-Var” (old name of WRFDA) code 1s
merged/integrated into WRF code 1in V3.0 in April 2008!

11



Updated Features

 Starting with V4.0, binary CRTM coefficient files
are NOT included in any of the WRF or WRFDA

tar files. Please

 Download the subset of CRTM coeftfs from

e Or the full set of coeffs from JCSDA website

— ftp://ftp.emc.ncep.noaa.gov/jcsda/CRTM/REL-
2.2.3/crtm v2.2.3.tar.gz
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http://www2.mmm.ucar.edu/wrf/users/wrfda/download/crtm_coeffs.html

WRFDA with hybrid vertical coordinate (HVC) and
moist potential temperature (THM)

« 3DVAR (and hybrid-EnVar) works with HVC since V3.9
(although not extensively tested), but does not work with
THM

e Neither WRFPIlus nor 4DVAR work with HVC or THM
* To turn off HVC, set hybrid opt=0 (and etac=0.0)

e To turn off THM, set use theta m=0 (this will lead to
THM=T in WRF/WRFDA file)
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Future Plan

Make 3dvar (and hybrid-EnVar) works for THM
Make wriplus and 4dvar work for HVC and THM

Multi-Resolution Incremental 4DVAR

Extend all-sky radiance capability from microwave to
infrared such as Himawari-AHI and GOES-16/17 ABI

Assimilate frequent observations (AHI/ABI, radar) with
advanced DA techniques (e.g., 4DVAR, hybrid-EnVar)
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