GDAS/GFS V14.0.0 Schedule

= Milestone (NCEP)

R Date

Initial coordination with SPA team 8/1/16 Complete
Submit frozen codes to NCO to setup real-time and retrospective 10/28/2016 - 10/17/2016 Complete
runs . EMC real-time and retro using devonprod

Pre-CCB Briefing to EMC and OD 1/20/2017

Completion of full 1/31/2017
retrospective runs

EMC testing complete/external 1/31/2017

evaluation complete

EMC CCB/NCEP OD approval 2/1/2017

Final GFS and all downstream codes submitted to NCO 2/1/2017

All non-GFS downstream codes submitted to NCO 2/1/2017

Technical Information Notice Issued 2/15/2017

SPA begins prep work for 30 day test 2/1/2017

24-hr parallel production test 3/1/2017

30-day evaluation begins 3/30/2017

30-day evaluation Ends 4/29/2017

IT testing ends 4/29/2017

Final Management Briefing 5/5/2017

Operational Implementation 5/10/2017 !




NOAA Environmental Modeling System

* shared, portable, high performance software
superstructure and infrastructure

= common superstructure for all NCEP models.
* Modularize large pieces of the models

= Divide atmospheric models down into Dynamics and
Physics components but no further.

= Take history file 1/O outside the science parts
into a common Write component.

= Keep science code and parallelization codes same as
before.



NEMS Component Schematic
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Land Surface Changes for O3FY17 NEMS GES

-IGBP 20-type land classifications and STASGO 19-type soil
classifications

‘The new MODIS-based snow free albedo
‘The new MODIS-based maximum snow albedo
‘Diurnal albedo treatment

‘Unify two snow fields between radiation driver and Noah
LSM

Show cover

‘Snow albedo
*Fix excessive cooling of T2Zm during sunset

‘Increase ground heat flux under the deep snow



Improving the Stable Surface Layer in the GFS2017

Introduction of a stability parameter constraint that prevents the
land-atmosphere system from fully decoupling:

zIL <z/L|,, = In(z/z,)/[[2*a™*(1-2,/7)]
Here z is the height, L is the Obukhov length, z0 is the momentum roughness
length, and a=5.
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Update in GFS cumulus convection schemes with scale and aerosol
awareness

Scale-aware, aerosol-aware parameterization

Rain conversion rate decreases with decreasing air temperature
above freezing level.

Convective adjustment time in deep convection scheme
proportional to convective turn-over time with convective
available potential energy (CAPE) approaching zero after
adjustment time.

Cloud base mass flux in shallow convection scheme function of
mean updraft velocity.

Convective inhibition (CIN) in the sub-cloud layer additional
trigger condition to suppress unrealistically spotty rainfall
especially over high terrains during summer

Convective cloudiness enhanced by suspended cloud condensate
In updraft.

Significant improvement especially CONUS precip in summer.



Fig.1 (0-B) Histogram for one IASI window channel, 10-day

The NSST in the NCEP GFS Ir;tatistics. Improved by NSST in bias, rms and number of used data
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Data Assimilation/GSI
1) Near Sea-Surface Temperature Analysis.

2) Readiness for CrIS Full Resolution Data and
add/extend RARS and DBNet capability.

3) Fix to cloud water increment bugs.
4) Changes to land surface type specification for CRTM.

5) Inclusion of Megatropiques SAPHIR radiance
assimilation.

6) Inclusion of GPM/GMI radiance assimilation.
7) Turn on VIIRS AMVs.

8) Log-Normal wind QC for AMVs.

9) Use GOES clear-air water vapour winds.

10) Inclusion of extra GNSS-RO observations.



GCWMB real time (prnemsrn)

period: real time

status: real time

machine: Luna (currently Luna)

monitoring/verification: http://www.emc.ncep.noaa.gov/gmb/wd20rt/vsdb/prnemsrn/

GCWMB 2015 Summer retrospective (prdrn_1505)

period: 2015050100 ~ 2016010200 (246 days)
status: 2015052418
machine: Surge (currently prod Cray)

GCWMB 2015 Winter retrospective (prdrn_1512)

period: 2015121500 ~ 2016051518 (151 days)
status: 2015122412
machine: Luna (currently dev Cray)

GCWMB 2016 Summer retrospective (prdrn_1605)

period: 2016050100 ~ 2016103018 (184 days)
status: 2016050118
machine: Surge (currently prod Cray)



http://www.emc.ncep.noaa.gov/gmb/wd20rt/vsdb/prnemsrn/
tel:2015050100
tel:2016010200
tel:2015052418
tel:2015121500
tel:2016051518
tel:2015122412
tel:2016050100
tel:2016103018
tel:2016050118

Will consider running summer 2014 if
heeded

Post-processing
--1/8¢° files to 36 hours on ftp for
downstream modelers for ICs, BCs
SPC interested for fire weather
hourly for v3.0 National Blend of

Models

--do away with 2.5° files
--vertical velocity calculated
differently



Evaluation

--involve field as in last GFS implementation

--NCEP centers, NWS regions evaluations

--STI MEG global group

--web page, VLAB forum (?)

--verification against analyses, observations

--precip, 2m T, T,, 10m winds over CONUS, Alaska

--hurricane tracks, tropical storm cyclogenesis

--EMC case studies proposed by field, MEG cases

--real time data on ftp, MAG

--real time maps-western region?, Fanglin Yang,
MAG

--retrospectives—WCOSS —NCEP Centers

--retrospectives—NWS regions—case studies



Expect

--little change to large-scale statistics
--better precipitation, especially summer
--improved near surface fields

--less patchiness in near surface fields



Backup slides
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CONUS Precipliation Equitable Threat Score
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CONUS Precipitation HIAS Score
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Hurricane Track Errors = Alantic 2016
20161001_20161025_4eye Hurricane Intensity Errars - Atlantic 2016
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North TEMPERATURE  South
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North VECTOR WIND South
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Hurricane Track Errors - East-Pacific 2015
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