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1. MOTIVATION 3. CODE CHANGES TO GSI TO INCORPORATE MODIS CTP 4.2. Preliminary Forecast Results
°* Radiances from hyperspectral sounders such as the Atmospheric Infrared * setuprad.f90 reads In the various satellite radiance data sets and calls a
Sounder (AIRS) are routinely assimilated both globally and regionally in subroutine called gc_irsnd to apply quality control to IR sounder data . 500 hPa Z Anomaly | Point by Point 500 hPa Z Anomaly Correlation
operational numerical weather prediction (NWP) systems using the e Modifications to the GSI source code were made to gc_irsnd, which is in Correlation N e g }U%%
Gridpoint Statistical Interpolation (GSI) data assimilation system a subroutine in the program gcmod.f90 S g
* However, only thinned, cloud-free radiances from a 26_31-channel subset * The text file created from the MODIS/AIRS match-ups (Section 2.1) is read | N
are used, so the overall percentage of these observations that are into the subroutine and then matched up to the latitude and longitude of
assimilated is somewhere on the order of 5% each FOV in the airsev BUER file % ons
* Cloud checks are performed within GSI to determine which channels peak * The MODIS CTP and a corresponding sigma level associated with the CTP )
above cloud top; inaccuracies may lead to less assimilated radiances or (calculated using standard surface pressure) are then used to determine 058 CNTL
Introduction of biases from cloud-contaminated radiances the cloud-free radiances EXP | |
 Relatively large footprint from AIRS may not optimally represent small- 4 RESULTS N I R . o b

scale cloud features that might be better resolved by higher-resolution
Imagers like the Moderate Resolution Imaging Spectroradiometer (MODIS)

* Objective of this project is to “swap” the MODIS-derived cloud top
pressure (CTP) for that designated by the AIRS-only quality control within

* GSI CTP Is generally good at designating areas cloud cover; however, "
there are some areas where the GSl-derived CTP differs considerably
from higher-resolution MODIS imagery
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GSl to test the hypothesis that better representation of cloud features will — s
result in higher assimilated radiance yields and improved forecasts A — 3 osr
ot WM e -X | Compares favorably; [ :
D e L8 el e Not much impact from RS Z 505
2. EXPERIMENT DESIGN : fes Tt 0 new technique
 Experiments performed using Joint Center in a Big Box supercomputer o R PN e P L T oss. CNTL
« Developmental Testbed Center (DTC) GSIv3.2 and WRF-NMMv3.3 AR T KR SR UM [Rn e NS CE o EXP
- AIRSv5 L1B radiances in EMC “airsev” files; MODIS MYDO06_L2 CTP files el B e g T R o EXP Better CNTL Better
| : P o e S e Figure 5. Forecast anomaly correlation for every 6-hour forecast for 500 hPa height (top left) and 500 hPa
. Not so favorable; could | temperature (bottom left). Plan view of grid point by grid point anomaly correlation differences (EXP — CNTL)
2 1. Collocati ng MODIS and AIRS FQotpri nts i TP -___"":_-'- we e sl emore quality radiances S pinpointing areas where largest forecast differences occurred for 500 hPa height (top right) and 500 hPa
. e T I ‘eia et o beassimilated here? s bl temperature (bottom right).
* AIRS radiances have 13.5-km round | T S S T T o
fields of view (FOV) at nadir that e N\ P S Ny M 7 RN * Using same-cycle analysis valid at forecast time as verification field to
stretch to 41-km at the limbs / \ igh Clouds R igh Clouds HOTEIgugs calculate anomaly correlations (AC); NCEP GFS climatology interpolated
* MODIS retrieved CTP is 5-km Figure 3. Comparison between operational GSI CTP detection for AIRS radiances assimilated at 0000 UTC on 22 to NMM gl’id
. November 2011 (left) and MODIS CTP valid at 2240 UTC on 21 November 2011 (right). f: forecast value _
resolution (f _ C) (a _ C) c: climatology correction
ACC = a: analysis value at forecast time

* Assumed linear change in AIRS

4 ror based » 4.1. Designated CTP and Number of Assimilated Radiances \/(f )2 ¢ )
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lameter gse on. scar\ POSIHION * GSl gives CTP 21000 hPa more frequently than MODIS; MODIS has more
(S;_Iscteld h'g_hE_St (in a'IAt\'ItF;JSdeF)O'\Q/ODls ©00 hPa total CTP >700 hPa (with large differences at 900 and 950)
value within any . * Is MODIS detecting non-opaque near-surface clouds that do not impact AIRS, thus * Both 500 hPa height and temperature anomaly correlations (Fig. 5; left)
(represented by red value in Fig. 1) Incorrectly reducing the number of surface assimilated channels? shows very minute improvements at some hours with slight degradation
* Generated a text file for each analysis \ // * Or is AIRS not detecting smaller low-level cloud features that are detectable by at others with the new technique; not statistically significant
containing the AIRS FOV latitude and N 200 hPa wohPa MODIS, thus introducing potential near-surface cloud contamination biases? + Areas of improvement and degradation appear to cancel each other out
longitude and the MODIS CTP at that - B \f : /h | * Total number of assimilated radiances actually is reduced when using with most of the impact occurring across the Eastern Pacific and
1 igure 1. epiction ot collocating technique to - -
location match AIRS radiances (red circle) with MODIS CTP MODIS Con5|der|ng Iarge number of 1000 hPa GSI cases Northern South America (Fig. 5: right)
b . col tt tt tch cloud . : . .
| (en%);enscecmoe?lrtssZpTJrl?gd 0 T\n/l?)[C)ISCIIgl;magery). Occurrence of CTP (thousands) * Coincident with ITCZ and areas of consistent cloud cover; need to further
?'2' I\/Iod_e SeFup f Jetai ; N 0 ° 10 1o 29 25 %9 % investigate these regions and how the areas of cloud cover relate to
Dynamic scripts (see EIPT 501 for more details) used to mimic the 0 CNTL analysis increment differences between the two runs in individual
operational North American Mesoscale (NAM) model (Fig. 1) 123 : . forecasts
* Assimilated real-time BUFR files archived during the period from 4 Nov to 150 Total T Radiances: 25.6M
- * Total Q Radiances: 7.8M
2-0 5 (teclliO'lklsg Z(Kﬂu;u fg::gcahjhsse\ézréls6shou;s GPSRO, and radar wind 2 Tota T Raciances: 25 5M > SUMMARY AND JESDA COLLABORATIONS
Aretiite. ’ ’ ’ ’ OUntEr,  ant ratdar wings 300 Total Q Radiances: 7.6M * Atechnique whereby CTP from MODIS is swapped in for the AIRS CTP
° Conventional: All observations used in EMC’s Table 4 ~ 350 used for quality control within GSI was tested
— * Two “parallel” 2-week g 400 " Auatity . . .
00 P> e = — — = - = = - — = === == | ariments with 2-week £ 450 » Swapping in MODIS CTP for AIRS-only derived CTP in GSI yields more
TR st X Iion-u (all results are for o 5% instances of radiances being assigned a CTP >700 hPa, but more
S AT IR U NN AR P P _ & 500 radiances were assigned as cloud-free when derived by AIRS
tusz i i ““'12 tni[].g. t 6 tm.|}3 “n'm] i i 34'h :'I:'C‘St i 21 NOV tO 10 DeC 2011), dO ;hj ] ] .
A I | notinclude spin-up 323 * 500 hPa height and temperature anomaly correlations reveal very little
112z tm12 tm:ug ? 6 tri‘H}E tﬁiﬁu_ _ B _ * CNTL: Operational GSI IR 750 'mpact from the new technique
s | | | | | "I | | e e radiance CTP designation 800 * Will work with GMAO to implement this technique in their version of GSI
« EXP:  Swap MODIS CTP for 223 in coordination with work being done by Will McCarty to assimilate partly
O GSl-derived CTP designation 950 cloud radiances
Time (UTC) * Forecasts from 23 and 30 1000 « Goal of this work will be to use the technique described herein to further
Figure 2.' Sc.hematic of NAM cycling system (DiMego, personal NOV. had miSSing data Figure 4. Binned occurrence of CTP for each assimilated AIRS radiance for the CNTL (black bars) and inVEStigate ClOUd ContaminatiOn Of Clear radianCES
communication). *48 hour forecasts were run instead of 84-hour experiment where MODIS CTP has been swapped in (red bars). Insetis the total number of temperature- (T) and

forecasts due to disk space limitations moisture_affecting (Q) radiances



