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Water Vapor Vertical Change

Conventional radiosonde observations (RAOBs) have historically been used as a commonly
accepted reference dataset in satellite measurement and derived product validation, but
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RAOB-minus-COSMIC temperature difference for  |As|-minus-RAOB temperature difference
different solar angles averaged from global data averaged from global data of January 2010

Validating the Relationship between Clouds,

temperature inversion and water vapor abrupt change) on the IASI validation. . P - -
P P pt change) of May 2008 to August 2011 (Sun et al. 2013). A t5 December 2012. IASI-RAOB collocations Temperature, and Humidity in 1ASI Retrievals
ra |at|9n—|n uce 1aS appears to be shown In within 3 hr and 100 km are used. ‘ ‘
. . RAOB in the upper troposphere and lower 20 | | | | - Retrieval accuracy vs. cloud fraction
The IASI-RAOB collocation dataset is then employed to demonstrate the usefulness of stratosphere. i Retrieval Yield | 0 sonPa - aaohPe ]
conventional RAOBs in validating and understanding the relationship between clouds, B g5 #40nPo ~ 650hPa i
temperature and humidity in the NOAA IASI retrievals. .. g E =T 1
0 i 5 3.0— —
Humidity - g% f
. . = or ] & 2.5 -
Mean bias and root-mean-square (RMS) difference from RAOB are used to measure the _ g L g7 ]
IASI retrieval performance. The statistics displayed in the profile are ~ 1 km layer values RAOB RH Bias s ] S 20 -
-~ I I 151 - L ! - 4
for t_emperature_and 2 km_ layer values _for water vapor. For water vapor, the statistics 5 R —  RAOB-mMiNus-COSMIC 300 hPa relative : 5 s i
are in percent difference weighted by radiosonde water vapor amount for each layer. Lo e Nighttime " humidity differences for different o | | | | | | | ‘ ; . ./,__*,._/./0/‘/'/‘\' |
P - I I - radiosonde types for daytime and 05 15 25 35 45 55 65 75 85 = 9 B 15 25 35 45 55 65 75 85
_ _ ¥ e i _ e e . | | nighttime (Sun et al. 2010). Most of the Cloud fraction (%) Cloud fraction (%)
NOAA Products VValidation System % 12 § gl E | !E il EI ..fl lg 3 sondes show a dry bias particularly IASI retrieval yield for different bins of effective Change of 1ASI-minus-RAOB temperature RMS
Centralized Radiosonde and Collocation Processing = ? | = !E| %’3 =§L: g s ‘g-, ?,.- é__ : dlil’lng dayt'{_ne' Ruﬁ_s?nhsonde 1S i)rl])e of cloud amount. 1ASI-RAOB collocation data of difference with effective cloud amount for different
e —10 T e = | = 3 g £ a rew exceptions wnich have a wet Dias. January 2010 — December 2012 are used. deep atmospheric layers. Quality “accepted” I1ASI
MetopB - - _-“pssnee . —15 A - ‘ and collocated RAOB are used (upper right).
" g RH vs. cloud fraction
80 I I I I I I
: : : : - & 220nPa — 425hPa 1 Change of IASI (dotted) and RAOB (solid) relative
- - - - 425hPa — 660hPa
Global IASI mInus RAOB Dift. IASI-minus Rﬁ‘?? R{TT"H -2 650hPa— surface 7 humidity with effective cloud amount for different
218 NN 18 N\ ] The “wet bias” in the IASI SN | deep atmospheric layers (left. Quality “accepted”
6-hour 250km | | | | data particularly during | ] IASI and collocated RAOB are used (left)
daytime in the upper % 50— n
| . | | troposphere (left) could o | I IASI retrieval errors degrade slightly with
329 [ .......... 259 .......... primar“y reflect the “dry % 40? i inFreaSing cloud amour:‘t partiC_UI_arly in the
| E : | bias” in RAOB (upper) ol | mid-troposphere; relative humidity and cloud
_ ‘ 2 —§’,:'I.'ght 2 A PPET). I ] amount within the 1ASI retrievals are basically
e Collocated radiosonde and satellite = —Day = N _ 20 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ truly consistent tot each other (Sun et al.
oFS & b products dataset g 5 95) : : The 1ASI “dry bias” over 0 5 15 5 =5 45 55 65 25 85 2012).
Crem g o B I | T 2 479 S R | B Russia (right) primarily Cloud fraction (%)
CFSR (Bacld — o & : : reflects the wet problem in

Russian sondes (upper).

661 |- A - oooooooooo 651 ~~~~~~~~~ ----------
NPROVS provides daily compilation of conventional RAOBs collocated with derived satellite soundings from multiple § § | 5 i : - - “ gnl ’ “allda“n Eﬂn"
P y P 5 P i ' Nighttime RAOB humidity n I' I'

; . . . . . . . 7854 - oo L ooy 754 R GEEbt EEEEEEE R
satellites and product systems. The collocation strategy is consistent for all satellites, including 6 hr & 250 km window, N ................ .......... 854 \N .......... data which have a smaller

and “single, closest” satellite profile to a given sonde from each satellite product. | | bias are recommended for NPROVS +
1000 Livtiiiii v b 1000 L th I_d t_ R }
g NOAA Produets Validation System (NPROVS) —20 —10 o 10 20 —20 -—10 0 10 20 € vallgation use. l:ISSIan =} =—. . GTS(CFSR+GFS) T e
8033 (849) available out of 19270 Landlstand (Goastlsland (Inland)Ship IASI—minus—RAOB mean RH diff (%) IASI—minus—RAOB mean RH diff (%) Sondes ShOW a Wet blas . "“'.\.
_ _ o and caution is needed for o

IASI—mmus—RAOB _relatlv_e humldlty Sa}me as the left p_anel buF for IASI- regional validation. \

difference for daytime, nighttime and the minus-RAOB relative humidity )

whole day averaged from global data of difference for Global and Russian ;

January 2010 to December 2012. territory. NPROVS Collocation
(NOAA) Dataset

Daily; 14-day delay
(NetCDF / HDF5)

NUCAPS IDPS AIRS
stamp stamp stamp

Daily; NRT

o

\ A SR S0 .}6 A o
. WY ; N oA g B
4 o A - ¥ e
< Vo A
L e’ SAPP - i W ©
= C X
R :} o
] A e ° N b o N\ 5+ % d- (]
° ® s °
N ;
, ° o - Y [N
Vaisala RS80 o %o ' . .
5 4
e Vajsala RS90 ) ox .
Vaisala RS92 4 }7

* Grow DFM-06 § | . JPSS Dedic
: %.:PP.‘CGW*N?Z c IIA - . granul e s S S W o
ppican Mar T T

sort g t' _— - -q_‘ T RO, o o | ey
3 180°W 120 e

] (]
EIen rn 0 e c “ Ia rllv a n a e n g e 0 r Com
L

NPROVS + leverages from NPROVS and provides daily compilation of collocated Reference and Dedicated

l II'I n l N I RAOBs (with measurement uncertainty included) with satellite sounding and sensor data. It constitutes the
a e I e e rle“a resource for robust sounding product validation and retrieval algorithm development.
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Global operational RAOB Sit?S (2008-2011. Sun et al. IASI-RAOB collocations within 3 hr and 50 km are used in the
2013). Different colors for different sonde types. study. Different colors represent different RAOB terrain types.
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validating satellite data and understanding the retrieval performance.
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