Preparing for Imagery From the Next Generation Geostationary Imagers
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The Advanced Baseline Imager (ABI) on the Geostationary Operational Environmental Satellites (GOES)-R series will address a wide range of
phenomena, such as weather, climate, oceanographic, and environmental (e.g., hazards) applications. The ABI will improve upon the current GOES
Imager with more spectral bands, faster imaging, higher spatial resolution, better navigation, and more accurate calibration.

Improvements of the ABI: Three Groups of Users: Typhoon Maysak as seen from AHI on 31 March 2015, 06 UTC New Visualization Types and Tools:
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The Japan Meteorological Agency (JMA) has a nearly identical imager in orbit on Himawari-8 called
the Advanced Himawari Imager (AHI).
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The 0.47 pm, or “blue” band, one of the two visible bands on the ABI, will provide data
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I H H =100 8.33 7.69 714 667 6.25 5.8 556 4.76 455 4.35 417 4.00 385 370 357 345 - - - o 1 M there are a number of well-established benefits with this band. The geostationary 0.47
—— Asphalt a0 ol ' 0 e ' i ‘ 1 [ ' ' ‘ ' 7 ! ' REG F u t u r e ‘ a a I I t I e S r u e O O r I l I l a ge ge n e rate rO l I l re a -tl I I I e um band will provide nearly continuous daytime observations of dust, haze, smoke and
» 08 —— Dirt —80 clouds. Measurements of aerosol optical depths (AOD) will help air quality monitoring
g | Grass Jm0 & Ml B I 2HE Time |0 1 2 3 4 5 6 7 8 9 0 1 12 13 14 15 16 17 18 19 20 21 22 28 24 25 26 21 28 29 . . . . and tracking. This blue band, combined with a“green” band (which will be simulated
2 0af Snow oo 2 g g 0 (T 06::Star R Mesoli| Mesolll-2 W R F_C H E M S I m u I ate d A B I d ata h I h I I htl n from other bands and/or sensors) and a“red” band (0.64 pum), can provide “simulated
< oo E el | 1 Hze0 § & Ui iy 5 e & g g g natural color”imagery of the Earth. Measurements in the blue band may provide
2 N 2 goer ‘ i £ H = E Dardah 2 I Moo 1 dored 2 S M d 3 estimates of visibility. The 0.47 um band will also be useful for air pollution studies and
2 ”“_‘ :22 & : ‘ | | —240§ Adva nCEd Ba se I ine Imager (ABI) 19200 E::: g:ztss““w?m 064 Sir gsg;[tja; T mzzg : m::z; z C a n O e o e . . improve numerous p.roduct.s that rely on clear-sky radiances (such as land and sea sur-
ozl 20 2 nar | | i % 150 Full Disk Swath § CONUS 1 - Swath 2 Meso6 -1 Meso6 -2 . . . Pa C I I C N O rt h We St W I I d I re S a t 1 U TC 1 9 J u Iy 2 O 1 4 face products). Other potential uses are related to solar insolation estimates. This band
L //\ 10 i AP 180 Full Disk Swath 6 CONUS 1 - Swath 3 Meso? -t Meso7 2 is essential for a natural “true color” RGB. Source: Schmit et al., 2005 in BAMS and the ABI
T .. .. . ‘ . " - 0zt , @ L. 210 FullDisk Swah 7 CONUS 1 - Swath 4 Meso8 -1 Meso8 -2 I | I l e - I | I l e I a r a' I I . Weat nt Simulator (WES) Guide by CIMSS.
0 Absorbed Shortwave Radiation: Surface 240 Ful Disk Swah 8 CONUS 1-Swath 5 Mesod -1 Vesod 2
08 ! 2 4 Wavele1n§m ) 18 o4 . . ) 200 R X 270 Full Disk Swalh @ CONUS 1-Swah 6 Meso 101 Meso 102 ; 3
1200 1300 1400 15001600 1700 1600 2100 2200 2300 2400 200 2600 2700 2600 2300 Aerosol Particle Size ;:z E"::gisi::m? g::zfaf gg::ﬁr mesogl mesog-z . :o” LR - - ©e ®
3 3 ull Dis} tar tar leso 12 - leso 12 - File Edit Display Tools History Bundles Window Help
Aircatt Icing Threat ——— = = 1 5-miNnuUtes shown 5L ER e TTE G e e
Cloud Ice Water Path & Faitio v e —T T etz 1 et SR . . -
- . 450 Full Disk Swath 15 CONUS2-Swath2 Meso 161 Meso 16 -2 2 ot Inanutshell
Cloud Layers/He|ght5 480 E"::glstmﬁ ggNu:z-zwam mem;-: mesm;-i 2 OESRABIBSHET
510 ull Disf INUS 2 - Swath 4 eso 18 - leso 18 -
S e a r e n I Ca o ClOud LIqUId Water 540 Full Disk Swath 18 CONUS 2- Swath 5 Meso 19 -1 Meso 19 -2 g (0.47 pm central, 0.45
" EBR 570 Full Disk Swath 19 CONUS 2- Swath 6 Meso 20 -1 Meso 20 -2 & Hm to 0.49 pm)
Cloud Type 600 Ful Disk Swath 20 064 Star 064 Star Meso21 -1 Meso21 2 g
- ) . L 630 Ful Disk Swath 21 064 Star 064 Star Meso22 -1 Meso22 -2 Also Himawari-8/9 AHI
AHIVZ (Sep2013) Visible SRFs & various ASTER Reflectance Spectra Convective Initiation 660 Full Disk Swath 22 Meso 23 -1 Meso 23 -2 % Band 1, Suomi NPP
690 Meso 24 -1 Meso 24 -2 X
ok T L B {mﬂ Currents ? TS ggm:wa‘:; mes"iz'l xes";:'; % VIIRS Band M2
» i Currents: Offshore T CoNDs3-svans eso7T eso7r 2 i New for GOES-R Series,
ol 5. Central Nominal . : : = : v not available on current
° 1 Difference d diati £ 810 064 Star 064 Star CONUS3-Swah 4 Meso 281 Meso28 2 5 i
e AHI Band Wavelength subsatellite Downward Longwave Radiation: Surface i . 0
£ & ) IGFOV (km) from ABI Enhanced “V”/Overshooting Top Detection Nickname:
= 1, & q “Blue”visible band
Eoap 103 Flood/Standing Water He e Suomi NP images of similar lue (left-hand side) and red (g
= 130 Tme lo 1 2 3 4 5 6 7 8 9 M0 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 2 28 29 Availability: pparent in the 0.488 um band. The image i f
02k {0 1 0.47 1 None Ice Cover 0 064 Star Full Disk Swath 1 Daytime otrxy
1 Low Cloud and F £l GLIIDELSRETZ GUIDESEE GLIIDEL SR VA There are two baseline scan modes from the ABI. The first
— G E— Y L YA e I A ow Cloud an 0g 60 Full Disk Swath 5 Ful Disk Swath 6 Ful Disk Swath 7. SC an M O e 4 . | ’Qﬂ (olUl> ¥ St : ; 2
03s 04 045 05 055 06 065 07 075 08 \ %0 Full Disk Swath 8 064 Star Primary purpose: g is the “flex” mode that consists of a full disk scan every 15
« I\ e ) 2 0.51 1 Not On ABI D Ozone Total 120 Ful Disk Swah 9 Ful Disk Swath 10 < < Aerosols l,((_m@_‘w_‘/. minutes, a continental U.S. (CONUS) image every 5 minutes,
. . AF . 150 Full Disk Swath 11 Full Disk Swath 12 = = = and two mesoscale (nominally 1,000 km by 1,000 km) images
0.51 um(“Green Band”) instead of ABI’s 1.38 um — Probability of Rainfall s
\ T T " . . : Y 180 DR Seihil3 FullDiskSwaihil4 kil Disk Swatuits I I I I l e— I I I I l e DI ag ral I I % Uses similar to: every minute. The second mode, continuous full disk, consists of only a sequential
: : 210 064 Star L 1 D A )
1of 4 — H . ;EU 3 0.64 0.5 None Rainfall Potential o e ﬁ_ L | ST bl Disk Swatite T e GOES-R ABIBand 2 full disk scan every 5 minutes.
— 1 . 210 Full Disk Swath 20 Ful Disk Swath 21 Ful Disk Swath 22 . e
= Sea and Lake Ice: Age : S m— T 15-minutes shown
2 Grass 470 = H 5 H 330 Full Disk Swath 2 Full Disk Swath 3 Full Disk Swath 4 -
=l o e 4 0.86 1 Slight Spectral Sea and Lake Ice: Concentration 0 T . e B —TE . .
o 5 . 1 ull Disk Swa r
= : o ; o R Sea and Lake lce: Motion 5 m— ABI Band Fact Sheets Available online:
o i© ulL Dis ull Disk Swa
= 130 . ealc i Snhow Depth (Over PIalns) 480 Ful Disk Swath 13 — Full Disk Swath 14 Ful Disk Swath 15
v 1 SO. Detection 510 064 Star L Ful Disk Swath 16 h tt '// [
_ 2 T T i p://Www.qgoes-r.qgov/education -
n H " " " ¥ ) o o
DSJ L. 1‘ e le EE— 1'4 “\'—ﬂl:{ — WIS = ; * Z_L;' b—zg 6 2'26 2 Sllght SpeCtraI Surface Albedo :;g _n Fu"DISki\::z:? Pl ok Swan 2 Full Disk Swath 1 Pl Dk Suan 22 E‘. ‘ii“ AHI - Band: 7 2015-03-23 14110003 AHI - Band: 5 2015-03-23 141105003 AHI - Band: 6 2015-03-23 14110:00%
0. a @ - - - IMSS
Wavelength (m) Su rface Em|ss|v|ty 630 Full Disk Swath 2 Full Disk Swath 3 Full Disk Swath 4 c L4 4
660 Ful Disk Swath 5 Full Disk Swath 6 Full Disk Swath 7 ban ds_ UICk_In O h tm/
Tropopause FOIding TurbU|ence PrediCtion :gg Full Disk Swath 9 Al psSwans Full Disk Swath 10 o4 Ser ‘;’uzog;?:mg‘:xs:l’av Tools History Eundles Window Help S—— -
P L a— Upward Longwave Radiation: Surface 750 FulL Disk Swath 11 Full Disk Swath 12 BB o9 0L @6 @ =
\ i @ \ R 780 Ful Disk Swath 13 Ful Disk Swath 14 Ful Disk Swath 15 T o ]
: ; a a = = { ) . Upward Longwave Radiation: TOA 810 ‘ 064 Sar _ FullDisk Swat 16 _ z = o = =
j on l n u I y o ISSI on A A T h 11 k M Eff 7 840 Full Disk Swah 17 | L Ful Disk Swath 18 Full Disk Swah 19 & view anel 41D /0>|Q) ) view projections
s —— e oo Ie o n s e r ec Vegetation Fraction: Green 870 Full Disk Swath 20 Full Disk Swath 21 FullDisk Swath 22 %
: £
Fiscal Yoor As of June 2014 23 Mar 2015. 15:20 UTC Vegetation Index NOTE : This depiciton of the timeline is only to 1/10 sec. resolution Pro posed (NWS approved) g
452 Visibility 1
03 | 10| 1|92 )13 WIS 6|19 |0|n|2|B|MN|s5|%]|2 ||| |3 |23 ]38 )35 |3
‘ ! AHI Band 7 (3.9um) g seclo[1[2[3[a[5]6]7[8[9 [w][1n]12]13[1a[15][16][17]18]19 202122232425 [26[27[28]29 .
— Soeos — PEEEEERRES Scon Mode 6
GOES-13 GOESEast ; 2 o o 30 I 10 I 1 1 C an O e %
| F 5 ABI FM1 v2 (Jan2014) Band 4 SRF & Cirrus / Light Vegetation AVIRIS Radiance Spectra 60 14 [ ] 15 [ | 16 | 1 i . . . 4
| GOES-14 on-orbit spare f . - s Lo 192% | ] g | —1 A ' I iIme- I iIme D | ag Fam Simulated GOES-R Advanced Baseline Imager Bands
10F
s 150 | 27 | .
7 GOES-15 GOES West @ € @ € 3) E ¢ y 3 @ :
i ABI o | = | 10-minutes ShOWﬂ ©1 02 03 04 05 06 O7 08 09 010 011 012 613 014 015 016
5 210 [ 35 Visible (0.47 ym): 'Blue' band, Cloud and surface features during the day, smoke, etc.
08 ) {15 240 39 R TR I TR TS P ‘; s ;
270 44 = o~ a2
2 300 49 . 5 <
£ oaf s 330 53 F t f 3 c
| — > (Figure courtesy o g 5
H =
g = 390 | B2 | . : : ‘E g
-
el : 120 [ B6 | E lis; il trat = 3
ABI and AHI Cirrus & C = . xells, Ifustrative : .
. . 480 74 =
avoid directl s -
el | c | purposes only T
; R = scanning the sun 540 [ 82 [ T e e
» X JUN GOES: Geostationary Op 0 Satellite " _ S
Approved: mr F 6@‘_, 05 20“ s 3 HIMALART TN 570 I 87 | I ) ' ~ i 5 i
™ sodthlommation Serices ZAFTEZ: Onvorbit storago ‘ e EC‘I'M‘;;“ AHI - Band: 7 2015-03-23 14510005 BHI - Band: 5 2015-03-23 141103003 BEI - Band: 6 2015-03-23 14:10:00%
I opcrational - - . ,"E,,m ) - T - Figure 1 Scan Mode 6 Time-Time Diagram AHI 25-JAN-2015 (2015025)
avelength (um

138 um (or 188 on MAS) is helpfl |2 S N - BT

Looking Forward: 1-min meso-scale imagery! for contrail detection
B R Mode 3 or “Flex Mode” (Default) tvery 1> Every 5 2, Every 30
(BAMS 2015) b1 i’” Minutes Minutes Seconds
http://cimss.ssec.wisc.edu/qoes/srsor2015/GOES-14 SRSOR.html ' ; or

Fires seen in AHI 3.9um band also seen at night

in the 1.6 and 2.3um bands. In McIDAS-V. 0.5km Vis on Jan 25, 2015. In McIDAS-X

Every 5
Minutes

Mode 4 or “Continuous Full Disk” Never Never

Summary

(201230570

Every 10 Eve ry 5 2, Eve ry 30 | . LHide Intercu'veChart] [ Map Off .. [ ShowAnnoaﬁon

Minutes ~ Minutes  Seconds L K8 BN ENERENGA KA NN L1 IR ) 2 * We are preparing for GOES-R using AHI and simulated ABI

ﬂm@ ABI Scan Mode 6 would align the e e e We are using multiple tools to visualize and analyze data.
GOES-R Program with JMA’s Sample interactive “Bandapp” educational webapp - McIDAS-X, McIDAS-V, AWIPS-II, IDL, Matlab, Python, etc.

using simulated ABI images:

Operations and EUMETSAT p|a ns for http://cimss.ssec.wisc.edu/qgoes/webapps/bandapp/
10 Minute Full Disk scans. http://www.qoes-r.qov
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