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1. Introduction A — 3. GMI Data Assessment and Quality Control
The National Oceanic and Atmospheric Administration (NOAA) Center for Satellite Applications and Research (STAR), in oo o o e e s s

support of the Joint Center for Satellite Data Assimilation (JCSDA), and in conjunction with the National Aeronautic and
Space Administration (NASA) Global Modeling and Assimilation Office (GMAOQ), has extended the Gridpoint Statistical
Interpolation (GSI) data assimilation system used in the National Centers for Environmental Prediction (NCEP) Global Data
Assimilation System (GDAS) to assimilate GMI clear-sky ocean-only L1C-R brightness temperature (TB) data into the Global
Forecast System (GFS).

The COAT is a utility independent of any data assimilation system that is used for evaluating satellite data quality. It uses the Community Radiative Transfer Model (CRTM) for its
forward operators, and provides a channel-by-channel assessment of satellite-observed brightness temperatures with respect to co-located simulated brightness temperatures
from NWP backgrounds (GFS or European Center for Medium-range Weather Forecasting (ECMWF)) in all sky conditions, over all surface types. Because of these capabilities, the
COAT is used as a testbed to evaluate QC / filtering procedures for brightness temperature data before these procedures are implemented within an assimilation system.
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4. Analysis and Forecast Impacts 5. Conclusions

a) 120 -6 120 b :
A reader to ingest GMI L1C-R BUFR data into the GSI was provided by NASA GMADO, Figure 5. Results from the )L ’ ’ iy ) Initial results indicate that including clear-sky GMI An assessment of GPM G_MI 25 s ey per.formed 11 1 0T, 2mel fns G5l nge F)een
and modified to include filters for points with non-ocean surface classifications and GS| for one cycle for S 13 S |2 observations over ocean in the GDAS has impacts on updated to allow for the ingest of these data into the GDAS. An assessment of the impacts
points with radio frequency interference (RFI) contamination. QC procedures were 20140810 00Z assimilating 3 1 S |2 model analyses and forecasts, including features like of these data on GFS forecasts is ongoing.
implemented in the GSI based on results from the COAT assessment of GMI TBs. GML. a) Rezt”eVEd C_|°Ud Q=S o lo © e tropical cyclone tracks. The precise nature of these  GMI TBs can be used to retrieve cloud and ice fields with realistic features. All channels
In results shown here, CLW and GWP were thresholded at 0.05 kg/m?2, as in the COAT g.\(/)vspkg/mdlg)liet/ne;/ed) 2 1l 3 .. impacts is currently being assessed, as a larger sample of are used together in retrievals for enhanced cloud and ice detection.
; : , - over 0.01 kg/m=. c o | - 17 [ ' :
Since the CLW and GWP retrievals were trained on simulated GMI TBs, the GMI data Observed minus simulated ©fF il © % TEMEERSES 15 el [ProelIase me Enel7se e The addition of emissivity retrievals and a dEmissivity check for GMI data improves
were bias corrected with COAT biases when used for the retrievals. dEmissivity was (background) TBs after bias 1000hPa V Wind: Control - ECMWF filtering of GMI TBs for clear-sky data assimilation.
calc(;JIated .and thhreshor:deld 9 prj\;:pt:]s]ly descrlbedk.l Like |In thelzcz)AT’ data Yvere any EE;T;:IO;(?;E% gf_:zf)of:)r SON e Observed GMI TBs show some bias when compared to GMI TBs simulated by the CRTM,
usel-kat. porllnts wAere the OV:] ank fng requencly ; ann”e > cc:u © cg-dreglstere ' good points in. this cycle. d) 0050 0125 0200 0275 0350 0425 0500 0001 0084 0167 0250 0334 0417 0500 ~ EON7 but this bias can be accounted for in a data assimilation system. Bias correcting observed
Jn Ide It? the EO :-’T gdroli's Cnee oh5 kwas ap: e ;O a (;M TSS, a: y at.a werel not QC flags used in the GS| -for : : : - d)——1=2 00 O 90 120 30N : GMI TBs with biases found in the COAT prior to the retrieval of cloud and ice within the
u;e where they failed this gross check. Data have been thinned to 45km in results channel 6. Blue points are == ' b ol __ S i | EQ - GDAS allows for more aggressive filtering than when TBs are not bias corrected prior to
shown. S=> ' 1= . :
W No Bias Corr. With Bias Corr. flagged for cloud (exceed SN ==z g™ =~ N -~ I, 308 D . : retrieval (not shown).
CLW threshold), gold points PE R RO R 803 ’ * - ; imilati i
Channel Freq. (GHz) Bias (K) Std. Dev. (K)| | Bias (K)  Std. Dev. (K) are flagged for precipitation | P 5 G (e R )9 W The clear-sky asswml.atu.)n of GMI TBs ovgr ocean has an'lmpact on mode] analyses and
1 10.65 V 165 118 0.09 108 (exceed GWP threshold) = | OE e 5o To0W ppem ! forecasts. The assimilation of these data influences tropical cyclone tracks and departures
' ' ' ' ' : ’ N AFE . AN\ N from ECMWEF forecasts and analyses.
2 10.65 H 1.57 1.24 0.10 1.21 green points are flagged for i G e T T T e
) exceeding dEmissivity ST See=T — -6 -10 -8 -2 -1 1 2 5 10 15
3 18.7V 3.42 1.35 0.16 1.30 ——— i S Y L
resnolidas, and lig ue a . . . . _
4 18.7 H 2.42 1.93 -0.01 1.90 soints are flagged in the L CmE — 1000hPa V Wind: GMI Assimilated- ECMWF
5 23.8V 1.41 1.74 -0.26 1.70 gross check. -10.000 6667 -3.333 0.000 3333  6.667  10.000 0 12 3 7 8 9 5051525354 555657 80N 6 F Utu re Wo rk
[ ]
6 36.5 V _O. 14 1.36 _0.06 1. 17 2014 Tropical Cyclone Tracks 2014 Tropical Cyclone Tracks 2014 Tropical Cyclone Tracks G0N ” h ; h 0 '| A d h d f d
7 36.5 H 105 ) 38 0.13 5 05 e EP1ots (0L) e EP1ore (o) e e cP1ore (oL —= - gl;a}l izzess the impacts that assimilating GMI data has on GFS and HWRF forecasts an
8 89.0V 0.42 1.68 -0.17 1.44 w Experiment. 3 w Experiment 3 w Experiment B E4 | &
9 890 H -0.07 2 73 0.00 2 39 e f ' 5 ' 5 5 | 903 | , : * Process GMI data in MIIDAPS prior to assimilation.
10 165.5V -3.85 1.33 -0.01 1.31 603 1 — ~ET e Optimize thinning of GMI data in the GSI.
11 165.5H -3.68 1.60 0.04 1.57 ! 80E 120E 180 120W 80 0 * Optimize GMI representation in the GSI and use of GMI data by continuing to fine-tune
12 183.31+3V -0.94 1.60 0.31 1.60 5 . — error estimates and tailoring QC routines to GMI based on results from the COAT and
13 18331+7H | -2.09 1.40 0.28 1.40 B T D | B T D | S S S 5 B I L T R e e MIIDAPS.
Table 2. Bias and standard deviation (rounded to two decimal places) from the GSI for TBs T e S ol ” ST it S o ™ ST e ey o Figure 7. Differences in the 6 hour analysis forecast fields of * Fully extend MIIDAPS pre-processor to the GMI and make modifications to the CRTM to
over ocean from all GMI channels for the 20180810 00Z cycle before and after GSI Figure 6. Evolution of 168-hour GFS Hurricane Julio tracks for a control (blue line) and experiment with GMI data assimilated 1030Ehclj\jl\\llv\lé\”(r:]d (tm/ls) ff;: the 2(,[)1;(,38%7502 CYdﬁStOZG(EAS; account for the differences in incidence angle between the first and second GMI swaths;
variational bias correction, with a GFS background as reference. : : : 2l s elEral i) e Selisliifs @il csliviilizis) (e eventually use MIIDAPS for dynamically generated emissivities.
8 (green) with the hurricane best track (black) for 20140804 00Z (left), 20140805 00Z (center), and 20140806 00Z (right). and experiment with only GMI satellite data used (bottom).

1GMI L1C_ATBD document is available from NASA PPS at http: s.gsfc.nasa.gov/Documents/L1C ATBD.pdf . ..
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