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NCEP/EMC

Li Bi t, Andrew Collard 2, Emily Liu 3, James Jung 4, John Derber °

12 NWS/NCEP/EMC/IMSG, 3 NWS/NCEP/EMC/SGI, 4 CIMSS/UW-Madison, 8 NWS/NCEP/EMC

| d : Prediction of O-B variability using the
ntroduction ot
100 —rr e , e Channel | Wave | Channel cloud effect parameter (IASI Ch3002)
! ' ' ] number | number index
This work focuses on the assimilation of all-sky | — gi (cm™) 0 l o 40 | 20
Infrared  radiances  of  selected Infrared o d 2889 1367 304 N1 . M
Atmospheric  Sounding Interferometer (1ASI) o ; 2958 138425 314 e Jvind 18 . MO
. - = \f | | . . Y - 10
channels using NCEP GFS model. Radiances = ch 2o 152 21 _ 30 AR I P L~ |, R g
simulation are implemented using Community < E | sy | £ s 117 - L s E2s \ ' :
Radiative Transfer Model (CRTM) that includes : 2232 ijgz 228 £ ’o //’:: ' S 20 JUlM 03
. . - . — =Y 1 d - 0 o
profiles for liquid-water content and ice-water @ R i 2 W Y, 3 . o
T inh i Y - 15 - 15 =
content. The new rel_easgd CR M W_hlch Includes & caa1 1990 450 5 oy
cloud over computation is used in this study. Four e T Ry 1o '." SR I |
overlap schemes are available for selection: 5480  2014.75 469 05 | | 05 l e l
. . 0 10 20 30 40
weighted average gverlap assumption (Geer et 0 10 ECDA[k] 30 40 CAIK
al,.2009), maximum, random. and 1 . 6B OB Mean
maximum/random overlap assumptions (Morcrette 0.0 0.1 Wi Oe 03 04 O-B assuming overcast O-B using model’s cloud fraction
: eighting Function
and Jakob,2000). One season parallel experiment
was performed from 2015052500 to 2015072400 : :
i T .. —_ * *x - -
for this IR all sky assimilation work. Statistical Radaiisky = (1-TCC)*Radclear + TCC*Radcloudy PDFs of O-B normalized by O-B SD (function of CA)
analysis that over the ocean of observation minus ety Seatter ot O—5 aaaimot el ottoc: - e I
background departure O-B as well as are evaluated "ngctﬁtne t?ﬁet‘;;i'rcgsgﬂgover L N T S L W
for selected humidity sensitive channels. The (TCC) using D 20E
. : schemes from the cloud fraction - 107 4 b .
observation screening procedure was developed to orofile -
Improve the (?,Ioudy scenes selectlon._ Cloud- - Select all points from cloudy and & i 1 L i
dependent qual!ty co_ntrols and observation error clear simulation for humidity S o 5 5
ale -e\/-aluated IN thlS StUdy. The goal_for this sensitive channels from the table. f ; 10°e e I |
preliminary work Is to extend the microwave -- Default overlap scheme is average E
(MW) all sky radiances assimilation at overlap assumption. 2k 107 ' = e | -
NCEP/EMC to infrared (IR) all sky assimilation --Apply computed TCC to calculate | , . ; .1
for the channel that are suited in all sky the all sky radiances: s o . ae MGP T e e TS MGP o 0
conditions --Include all the points (no QC) ery o
- . I 2 0 i | ] . .
--In radiance space 1 1o 100 oo 10000 O-B assuming overcast O-B using model’s cloud fraction
--Over the ocean
Results from parallel experiment : 2015052500-2015072400
| L e IASI Channel | _ .IAS{ Clhalnnlel IIIIIII
North TEMPERATURE _ South

: ) 05F
100 1 100 1 - 40 107F : E
Avg Ges|Anl (w/o Bias Correction) - Obs(K)

2 N E

200 200 iasi_metop-a, 2015072400 ‘ : i - . 04F E
. ) | i | =2 = r‘ |I | o o 'r W =5
300 1 S00 1 K o ges, water o JH Vs . - 2.0 10 3 r’.I f | E w {1 3
4030 1 400 - ontral_ge gl \"; Nty I i L i g 03f ' E
water ) h | U| (AR | 3 ! A E [P 3
500 500 4 -0.4 _ VUL i 107 ; I ] E 1/ E
: || H I N 0.0 T = ) n =3 02k o/ kY =
2.0 \‘ |‘ H ‘L + N ' | ] =r il XY ]
600 1 600 1 | | ! ! : - : 7B\ ]
] ] -0.8 1 | A , | 10“E ! 5 3 4 | ;
?E"::I ?G"D . AT .F-' | 1 ! {l .. iy ) X q'.' | I rJ" I i = -2.0 g rlJ '1 é 01 E_ :f_'-’r \ —E
Bl:":l | SDG ] 1 A I Y ..'I 1.0 i : I,. \‘l : é /J' ‘\'\\. \H.\"‘---..E_ é
-1.2 i Hﬁm H \H [0l I AT P T R LT I PR S T BRI S a e NP

Q0 G0 % ‘ ' R -10 -5 0 5 10 -10 -5 0 5 10

A

log10(number)
[Mlg-O Jo uesN/dsS
PDF

/

1000 . : 4000 : . 0 10 20 30 Normalized FG departure FG departure
l 0 TI"O 'CS Z 3= 'NDl"th Amer'{:{]'E SE May 29, Jun 5, Jun 12, Jun 19, Jun 28, Jul 3, 2015 Jul 10, Jul 17, CALK] . . .
- a — ' S Analysis PDFs response well by including cloud effect and
I B o] model;s cloud fraction
? w P e e B orToction) - Obs() .
400 400 S ’ " s o MHS channel 3 unbias corrected mean O-B/O-A from control
500 1 00 Control_ar
B0 600 a3 water ‘
700 700 e, i
900 - 300 WVMWV%\NMWWM\MW i ;
1000 ps . . 4000 . . R 300N [ i o 30 [P i
—1 { 1 2 i1 { 1 2 . \ : J
priRctl solid  priRexp dotted priRctl solid  priRexp dotted o o B g £ ' o
24—hr fcst 48—hr fcst 00z10jun2015 — 00z24jul2015 Mzagfﬁa J;Dné. JLEJE1152. JLEJE11§, JL2”51255' Jul 3, 2015 J;IIII':EI J;uD::; - i R o
Anomaly Correl: HGT P1000C G2 00Z, fhi1Z20 AC: HOT P8O0 OF 00Z, £0150610—20180Y24 o oo
0.8 - IROTL . 48 -30 -24 -18 -12 -0.6 0.0 0.6 1.2 18 2.4 3.0 -3.0 -24 -18 -12 -0.6 0.0 0.6 12 1.8 2.4 3.0
0.7 1 [REXE 48 Mean O-B [K] Mean O-A [K]
0.8 4 0.7 1
05- IS T 06 MHS channel 3 unbias corrected mean O-B/O-A from experiment
0.4 1 s IREXP - 9.832 45 0.5
0.3 1
02/ 7oN 16iUN Z1JUN 26JUN LIUL  6JUL 1LIUL 16JUL  21J0L " 60°N 1 (o o Cov A T 3R N R4 A w3l é 2 At Y-
2015 Verification Date 0.9 - AP - : t ' : 60°N [ SIS L et e M LT
Anomaly Correl: HGT P500 G2 00Z, fh120 ooozi{ = reremes w.r.t. IRCTL AT S 0N TR
0.7 - 0.000% 60°5 60°S
0.8 ; ; ; ; : . i :
0.5 [ROTL . 0.046 46 PRy ey g e Yhoe? R ~ %t moE wer o mow o sow o° G moE o 1w oW
e ' ° 2 > Tie BN e
0.4 - ’ ° Forecast H::,_ﬂ -3.0 -24 -18 -12 -06 00 06 12 18 24 3.0 _3m 06 00 06 12 mo
0.8 1, : : . : : : : : Mean O-B [K] Mean O-A [K]
Verifioaiion Dete Analysis PDFs response well by including cloud effect and model;s cloud fraction
e R Cloud parameter for IR radiances Summary and Path forwarad S
'_— S'm:a S y - o R 201505‘i6—222507241::;:. G2 TRO l\‘.OOZ _
og0l- | ATAT Y i s Symmetric cloud parameter for IR radiances ¢ Assimilating IASI water vapor sensitive o
- f U1 ln AT : * CA; = (IOB;-FG [+[FG;-FG[)/2 channels in all sky condition show slight < - AR <A
; 260:—l /. }'l; | ; FGC"Z clear-sky FG, 1: channel pOSitiVEI neutral impaCt' == e —
| ‘ {f T | d «  CA =(|CylHICyl)/2 ¢ Four CRTM cloud cover schemes were tested e
24007 ]h - ) In this study and the average overlap scheme ol e M=
g | ','.\ A was selected. T T
| i | - ' - ST 00 06 12 18] Cyoles, 0OZ107URE01E ~ L1BZEAIMIEDLS
2of WL The concept of g S);mft;?etfclac C|0Ug éﬁECt < IASI all sky radiances assimilation reduced apetmot e e
1000 \1/\?:\96 Number?_ooo 2500 parameter 1S mtro uce y Geer an auer the bias of other satellite instrument. .
Mixed ch I e ob ; for ol (2011) for the microwave, and Okamato et al. :
- . . o, T . . 101
IXed Cnhanne S.ksepa(;a Iel Okserr:/a |Or: errors 10r ciear (2014) for the infrared. \We app“ed the % The next Step IS prepare for Opera“onaj |
oKy ant afl sky ChAnNels development of the symmetric cloud parameter iImplementation.
Obs Error for IR radiances to this study to express the Reference
. - - .
, _— cloud effect on variability in O-B « Geer AJ, Bauer P. 2011: Observation errors in all-sky data (om Sy
- | - assimilation. Q. J. R, . A=B, priRetl e
B The density scatter plot of O-B against the Meteorol. Soc. 137: 2024-2037, doi: 10.1002/gj.830. .
e cloud effect average is shown for channel 3002. « J.-J. Morcrette and C.Jakob. 2000: The response of the ECMWF :
Fe? 5 The standard deviation of O-B for the same model to changes in the cloud overlap assumption. Mon. o
S h | £ : fCA is sh lai Wea.Rev., 128(6):1707-1732. oo .
3 O channel as a Tunction of CA Is shown to explain . Okamoto K, McNally A.P., and Bell W. 2014: Pregress towards 3
‘s the prediction of O-B variability using the the assimilation of all-sky infrared radiances: an evaluation of 2001 B
5 cloud effect parameter. cloud effects. Q. J. R.Meteorol. Soc. 140: 1603-1614, doi: 18391 e N il s s .
. 10.1002/gj.2242. T T e

-3.5 —2.8 —2.1 —1.4 —0.7-0.5%0.17®. 175 0.35 0.7 L4 2.1 2.8 3.5



