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History

* Global EnKF system
— Uses GFS model, GSI for forward operator.
— Run in 2008 and 2009 at T382 resolution with 60 members
(DOE Jaguar and TACC Ranger)
— GSI now can use EnKF ensemble to define background
error (Hybrid Var/EnKF)

* |n 2010, ran on 1440 tjet cores from mid-June onward.
e Reran with GSI/Hybrid dual resolution T574/T254.

* Track skill in 2009/2010 on par with ECMWEF (better in
Atlantic, slightly worse in WPAC).
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Tropical Wind Errors (72-h) vs ECMWF analysis

hPa) mean vector wind error (tropics)

T T T

6 Deep-Layer (850-200

T

T T

2.5

2.4

2.3

2.2

2.1 o

20 _ R R

...............................

s error (meters per second)

Lol

DM == mean of vectorwind at |\¢f e Srarimen =239
850,700,500,400,300,200 hPa. : A

09-15-00
09-17-00 Flmorood

: ol e—e Hybrid (mean = 2.07)
17l T T T
o o o o o o o o o o o o o o o o o o o o o o o o o
? 2 2 @ 2 @ 9 9 9 9 @ Q9 & O 9 9 9 9 QO 9 O 9 O 9 9
M~ (o)) - o™ < O (o] (@] ™~ < (e} (o0} o o™~ < O (o0} o - m Ty M~ (¢)] - m
N N M @ Q@ @ @ 5 £ A = A QN A A G N N o @ @ @ @ o
r~ r~ r~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 N N N N N N N
o o o o o o o o o o o o o o o o o o o o o o o o o

analysis time
Hybrid steering flow forecasts are better than operational GSI, by a wide margin.
ECWMEF produces best TC tracks, so steering flow analysis is probably better.



GSI/EnKF Hybrid vs GSI opnl track errors
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Hybrid has significantly lower track errors than operational GSI (using static covariance)



LANT as of 2010110400: models v HFIP baseline
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FIM 48h forecasts — 8m wind speed (m/s) —
Cyclone Yasi - Valid 00z 2 Feb 2011

X gmeta.low_order

11013100+48hr wind spd —lowest native vl
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LANT 2010 ESRL GFSEnKF ensemble v ECMWF deterministic v HFIP baseline
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Proposed 2011 configuration

6-h cycle starting June 1, 2011 running through
October.

Projected operational resolution April, 2012 hybrid
Var/EnKF implementation — T254 for ensemble, T574
for high-res control.

Options for 2011 demo (to get analysis done by data
cutoff +1 hour).

— Same as above (1440 tjet cores)

— T382 for ensemble (2880 tjet cores)

— T574 for everything (5760 tjet cores) *

Ensemble forecast: 11 each (10 + 1 control) for FIM
(27-30 km) and GFS (T574) out to 7 days.



Schedule (T=00,06,12 and 18UTC)

T+3:30: get GFS cutoff BUFR data from NCEP
T+3:30-T+4:30: T574 EnKF Analysis (5760 cores)

T+4:30-T+8:00: 22 member ensemble to day 7 (11 GFS
T574 members, 11 FIM 27 km members). 6-hrly output
(additional 6336 cores)

T+4:30: get GDAS cutoff BUFR data from NCEP.

T+4:30-T+5:30: run EnKF analysis again from GDAS
data.

T+5:30-T+8:00: run 80 member GFS forecasts from
GDAS cutoff EnKF analysis, with hourly output to
provide first guess fields for next analysis, and lateral
BCs for regional models (5760 cores). Need to be 9-h

duration for global EnKF, perhaps longer for regional
models.



Total Core Usage

 T+3:30-T+4:30: 5760 cores (EnKF)

 T+4:30-T+8:00: 12096 cores (5760 cores for
EnKF analysis and first guess forecasts, 6336
cores for 22 member longer GFS+FIM
ensemble)

e T+8:00-T+9:30: idle



Something to think about (but won’t
be ready in time for start of demo)

* Run continuously cycling EnKF WRF domain (ARW
+ HWRF?) over Atlantic at ~10 km resolution,
using all data (including satellite)

— Same EnKF code and observations as global EnKF
— Uses boundary conditions from global EnKF.

— Use as outer domain for high-res nests including
inner-core data assimilation when there are flights.

— Could provide framework for investigating regional

model predictability issues discussed by Tom on last
HFIP call.

— Demonstrate unified global-regional Var/EnKF hybrid
system, facilitate transition to this system at PSU,
AOML, U. of Albany, NCEP.



