GRAFIIR and JAFIIR (GOES-R/JPSS Analysis Facility for Instrument Impacts on Requirements)
Efficient End-to-End Semi-Automated Algorithm Performance Analysis and Implementation Verification Systems
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GOES-R ABI and JPSS VIIRS Glance: An Efficient Evaluation and Validation Tool
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e Most of GRAFIIR’s waiver tasks are to measure the effects of a change on product output

GRAFIIR and JAFIIR OBJECTIVEs baseline cld hght seviri cloud top temperature Variable Comparison
. . : N e e Many algorithm teams have a need to validate their product against another type of
» Leverage existing capabilities and those under development for current GOES, its successor ABI, report produced with glance, version 0.2.6. | , , ,
) . . . . ) comparison generated Mon Oct 19 17:54:38 2009 by user wstraka on craackly ssec.wisc.edu > GLANCE IS a Python Softwa re tool N measu red data tO quantlfy prOdUCt performance.
MODIS, and VIIRS in data processing and product evaluation to support analysis of instruments impacts . development by the UW-CIMSS GRAFIIR team to
on meeting user and prOdUCt reqUirements' path: fhomefwstrakalgeocatidata_in outfgeocatls Meteosat-8 2006237 120000 ATLATONCE ATTAT. G hdf ffl | ntl & N | t ntl m r tW d t t
> llc o h d ” h h h b b 'I d d d I mdosum for fle & 56chdb 9300k B2 38 R8ca24 297371 e cie y consiste y co pa e O datasets
onnecting the dots”, the components that have been built and/or are under development, to o o . . B
tast modihed: Th Det 13 00:47.36 2005 in a semi-automated way. “Glance at the
provide a flexible frame work to effectively adopt component algorithms toward analyzing the sensor = differences.”
measurements with different elements of sensor characteristic (i.e. noise, navigation, band to band co- ety fhomeferstrakalgeocatidata in_outfgeocafl.2 Meteosat-8 2006237, 120000 hdf > - . , .
] ) . . mdSsum for file B: 3663400442721 c4608d526373060404 The code is user input driven, so statistics,
registration, etc.) and its impact on products. D e T o 18 174505 2000 such as epsilon (threshold) are dynamically
» Assess and evaluate data and products (i.e. imagery, clouds, derived products, soundings, winds, etc.) latitude: pisel_lattude : .
: : : longitude: pixel longifuds changed by user input for each variable.
in a consistent way to ensure the instrument effects on the products can be fully accounted for, > Glance can generate a report in html format
characterized and product performance can be analyzed. Original Data which includes product images, difference
» This is a coordinated team effort from GOES-R and JPSS Risk Reductions, Algorithm Working Groups, _ - _ — : o
. . . . . . base||nE_cId_hght_5-?1.'|r|_cqud_mp_temperature basellne_cld_hght_sei:u'r:liT;Igud_mp_temperature |mage5, Scatter plOtS’ and hlStOgra ms; aISO
Calibration Working Groups, and other related projects. It will not independently develop any new Ay l F T l included are various statistics
algorithms or processing, but will leverage work already available or under development. > Compare algorithm output.to ensure
>GRAFIIR is a key component of the government’s waiver analysis plan concerning the ABI and JAFIIR is . . . The Difference: Magnified by 3x, the out-of-spec line Is evident in the
lobi hi ity £ processing system, algorithm and ancillary T T I T e e brightness temperature difference jmage. ok
deve Oplng t |S Capabl Ity Or JPSS- _23;;” _23;;” dataSEtS are inStaHEd COFFECtly. ABTI SIMULATED BAKD 16 13 . ZM 22 2Zn 4 TUH @5 u:::-r-.JME-: LTHE DIFFEFEMCE IMAGE Z2zZ: 3@ <4 JUH @5 13 . 3ZUM STRIFED-HOSTRIFE
[ 5 » Compare algorithm outputs and obtain useful 151e+04
ABI Spectral Characteristics VIIRS Spectral Characteristics NG\ e/ v NG\ e/ v statistics for varying instrument effect(s)/added Areas of trouble data in 134e+04
Futire GOES avelengt Coneral P! adir Horiz Sample Interva - T | RESE T i H b li Id_hght _abi cloud t height
‘ Ocean Color . . H H H : SN ] ——
; sicoe e : T i 0412 07420259 Rerosols Comparison Information » Automating time consuming manual GRAFIIR m TR sk e o] [[101e+04
water mappi 43.4063°N : e
2 0.59_0.69 064 0.5 Daﬂimeclnud:z:mm M2 0445 0.742x0.259 O;frr;scoior vatiable name: baseline cld hoht sewiri cloud top temperature ana|ySES HEIght (500m) 34 1.048e-05 6,456 0.2491 t § i, ’ ’ y © 18.39e+03
o ' i lation, winds epsilon walue: 0.1 . . . 34.5916°N
Darcime vegecationiburn v3 0483 0742x0.259 S missing® data value in &: -32768 » Glance will be used as a validation tool for Pressure (50hPa) 14 4.317e-06 280.3 0.01163 s | e.71e+03
4 RN : S o 2 S—— "missing’ data value in B; -32768 25.7768°N ) T
sl g e 0555 B s Imagery and other AWG teams o ONEGH  fpmesl ‘0| | 15036403
4 [.371-1.386 1.378 2 Daytime cirrus cloud o 139.003°W 116.904°W 94.8039°W 72.7042°W
= Ecnited el | Daytime cloud-top phase z 11 S T EL Imagery Statistical Summary Temperature (3K) 50 1.542e-05 47.47 0.002161 Showing 34 Trouble Points in Green 13.36e+03
- : and particle size, snow g M5 0.672 0742 x 0.259 Ocean Color . with Purple Circles for Visual Clarity
Daytime land/cloud Aerosols
é gl A 2 pmz:;:;:s:::::m' M6 0.746 0.742x0.776 Atmospheric Correction Funte ]i:a;?ﬁf;atiﬁ*- <3035 Cloud Mask 0 0 0 0 11.68e+03
7 3 A0-4.00 390 3 SuHaFe ::m:.l cluuf:l.icg at 12 0.865 0.371x0.387 NDVI a_ﬁ.ni e_ﬁac o—n % 04939 . . . ——0.15.
Hig:lj:v::;l:r::;ric M7 0.865 0.742x0.259 Oiiarf;scoior E:Eie:;ouztf:_ﬂ?ggi cee FInese 0 0 0 0 ”7;3:_':;e;:’,:;sc’;‘Zecgnezgk:dsﬁl);na?y: I:(I"els”;g;;tti: l; tfal;i'e_;lles
8 57766 6.19 2 water vapor, winds, e fraction™ 0. W, 1 X 1 wni I I I .
rainal . CcD DNB 0.7 0.742x0.742 Imagery E;ﬂn;ﬁ;_ﬂml_c_@umf 5290663 Cloud Type 0 0 0 0 P
. 675715 | 698 2 Tﬁlﬁ?l:;%::“ﬁ?ﬁii‘f v 124 0742x0776 Cloud particle iz mﬁﬂm—izj—“ffj;g This Glance report demonstrates Cloud Top Height run on SEVIRI data
Fanm M9 1.379 0.742x0.776 Cirrus/Cloud Cover -E_j.n_-:} _one_couq —:*
10 7.24-744 7.34 2 L"“::E::Z‘;H’w‘ 2 13 1.61 0.371x 0.387 Binary Snow Map finte_n_only_one_fraction= 0.0007463 (12:00 UTC 25 Aug 2006)
- ey I . == § o Lt BT Snow Fraction Gonerd Satstes * File A is the entire full disk processed at one time.
ralnfa : < M11 2.25 0.742x0.776 Clouds a_missing_vale®: - . . . . . . .
N —— : e . . s ot oam) neny o b g vahe 32765 e File B is the full disk divided into “chunks” and processed one chunk at a time. e |
42-9, ] e s > : ‘ ' epsilon™® 0 .
13 10.1-10.6 10.35 2 Surfa-:eanldclwd M12 3.70 0.742x0.776 By nfax_af: 3241 Xamp €.
W | wsne | w2 2, (e o g e Calibration offset (1K) added to VIIRS 10.8um Band M15
15 11.8-12.8 12.3 2 Total water, ash, and 55T - M14 8.55 0.742x0.776 Cloud Top Properties min B* 180
6 | nows | 2| A, dou g s mam_ata_points® 13773344 * Cloud Mask and Cloud Phase generated
- . 1x0, oud Imaser shape™®: (3712, 3712) . . .
= = om0 e ol st gred i 2% 498033 What happens when certain algorithms, such as cloud top temperature whichrelyon | ¢«  Glance used to com pare: 5 ;
e o e n by n uniformity values, are processed in multiple chunks and then processed later as 27
GRAFIR trouble_points_fraction®. 0.006363 a single chunk (full disk at a time) for comparison? 24
GRAFIIR primarily uses AWG Proxy C°""e°;ﬂ* Dots JAFIIR is able to use Suomi-NPP VIIRS et i Trouble spots manifest themselves in “stripes” along the beginning and ending lines Cloud_Mask AlQuality 121 Absolute value of difference in |,
. . ouA:vGinqs ?LGS diff outside epsilon_count*: 77393 . . L. in File | Cloud Mask_AllQualit
Team simulated ABI data: e (e ]| data. S outeideepelon_fraction® 001325 of each chunk as well as a spread in the data greater than machine precision, as 108 lis i e I,
Prox Phase . max dff*: . o o
* ABI data generated from WRF ﬂ"’ Doft g S Realtime RDRs collected at SSEC, o i 105044 exhibited by the scatter plot. §§§ 115 §§§ |y s
. ode . median_diff*: 0
mOdeI analyS|S perfOFmEd ona V\ZVI:ZS RTrgnolgl dlrect broadcaSt perfect_match count*: 5666354 ?88 41.2 §§§ _ _ e _ 115
Doc. AWG . perfect_match fraction®: 0.972 ; 0 500 1000 1500 2000 2500 3000 - S ’
super computer. S \I/% =|| \I/ ERE e RDR to SDR to EDR processing done ”I;S—di.l;g:llﬁg Areas of trouble data in 0 0 500 1000 1500 2000 2500 3000
. . ounding || awe ||| [Sensor Modeling Size . . std_diff*: 1.
e Full disk (15-min, 6-km) b Noise T ntensiy in real-time. 0.6
L CONUS (S-min’ 2-km) S CE—%.SQ?EH. ‘ Instrument ® AII data arChived Ioca”y, I::daunru:_tltl':ls_nr!::l_?|f|:if;z;itel:l'::ur:rdtu'u I::a:ﬂ_-:|:1I_Iﬁd:11r-LLl)1:f:trl:-!?|__E:I;E;f?uzl_i:%:irratwu 312338 0.3 0.3
e Mesoscale (1-min, 667-m) Shudy e ‘s:njl 297.634 0 .
e All 16 bands - .
Missing piece 282.929
- CRARIIR e GRAFIIR SUMMARY
P, o o el _
Modeling of Instrument Effects fﬁ__&fﬂ’:’:ﬁ. AR A 223.521 1. Implement a facility environment (including leveraging GEOCAT and the AIT “Framework”) to allow
. . . Y { % :&ﬂi § ol 200 . ) . )
(Using Instrument Specifications) s ‘m{ 1238.817 easy and consistent use of AWG application team proxy data and product algorithms.
Four basic instrument effects have been applied to simulated (from WRF) ABI data which have been N —— W s ¢ 1554113 2. Design an efficient approach in coordination with ABI sensor and algorithm scientists to analyze the
H e e e = within ..!':";)"\ Ao Ges : . ° . ° ° .
remapped to the ABI Fixed Grid Format and to Suomi NPP VIIRS: — S R 200 408 effects of sensor components such as noise, navigation, band to band co-registration, optical
> Noise (NEdT or NEdR) —y B | D N diffraction, striping and other effects identified to be significant on product algorithms and imagery.
Random noise is generated such that for m lines by n elements in an image a random number generator is used on k J J 1194-704 3. Assist the government’s response to ABI instrument waivers requested by industry by providing
all er; pom:s where the s':candard diwazlon of what will be added to those mXn points is the noise (such as the NEdR - g | 180.000 statistical analysis, reports, and imagery.
equivalent of 0.1K at 300K for ABI IR bands). : . < ..
anval : ) 4. The CIMSS GOES-R AWG GRAFIIR Team has responded to 9 ABI waiver/deviation requests to date.
» Calibration Offset *‘
* IR Bands: Example, add radiance equivalent to 1K to every pixel. el T TR S Bl L vt W7
e Vis/NIR Bands: Example, add reflectance factor to every pixel. . NP - . JAFIIR Summary
» Navigation Error Soundings Example Total Precipitable | § JAFIIR is to
To simulate this error a random compass direction (0-359.99 degrees) is selected for each pixel and a normalized Water (TPW) 1. Implement a facility environment (including leveraging CSPP direct broadcast real-time RDR to SDR to
random distribution for distance based on 21 micro radians (0.75km, ABI spec) is added. Then the radiance for that pixel is ”P u re” P roxy Tea m CO N US |m age VS R —‘ EDR functionality) to allow easy and consistent use of Suomi-NPP VIIRS data and product algorithms.
" » 3 : : H H H H H H H 131 H H 22'02112°6N891"W 11i.;5 . 093°W acf;t;:a“:s:w 1.533 . e o ° ° ° ° . . .
Tm“ddgedd in that d";ecm“ “IS'“g "“:ar "‘Iterp°;a:;°“- Thefresu'tils a new "I“I:ge with |t1he original '-a;/ '-°C'I" g”‘: b‘;t slightly i “13” inst te affact 2. Design an efficient approach in coordination with VIIRS sensor and algorithm scientists to analyze the
altered radiances. A few pixels may have large differences from the original because they were on the edge of a feature suc . . .. . . .
25 3 cloud P y 8 g y 8 X Instruments errects effects of sensor components such as noise, navigation, band to band co-registration, optical
N Stripir.ig | sromen Spec-level (1x) noise, Difference Image: l diffraction, striping and other effects identified to be significant on product algorithms and imagery.
. — Value in File A vs Value in File B _ tesoa imager_prof_retr_abi_total_precipitable_water . . imag\frl_l.lper ;f_ ﬁeDt?fa;giilo?oEtsa-l_Dparéacil;iilfagl)ef_omr;ater 0.310 . 5 . ] .
A calibration offset on the order of the noise for any given band is added to every nth line, to simulate a certain number o call?rat.lon offset, S A e 3. Assist the government’s response to future VIIRS instrument waivers requested by industry by
of bad detectors. 0534 | ”a"'gat'o?fe”orT' ;‘\r/:/d L ek | providing statistical analysis, reports, and imagery.
. . . y striping affects  esesen : . . . e
» Combination of the above instrument effects: (1x & 3x) Correlation Goefficient butpthegalgorithm N T A e Epsilon used | | 4. The CIMSS JPSS JAFIIR Team has demonstrated the key components of responding to waiver/deviation
Datasets were created for ABI that applied all four instrument effects at 1x spec and 3x spec to determine their effects s0.9998 | ©.. appears robust - N s " hereis 0.0 requests.
on certain algorithms. 0; 126.891°W 111.35°W 95.8093°W 80.2686°W 0303

4 -0.2 0 0.2 0.4 0.6
‘alue of (Data File B - Data File A) at a Data Point
-0.494
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