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- Geovs Polar Orbit Comparison =~




.Ge_o VS 'Po.lha-r' Orbit Cbmparison |

Sun-Synchronous Orbit
200-1,00 Km High

« Geostationary
‘o~ Orbit

I 35,800 Km High
200-1 omugh\

“A Sun-synchronous orbit is one where the -
satellite passes over any given point of the
planet's surface at the same local solar
time.
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| Geo vs Leo _Sate-llites e b

| ~ Geo . Leo |

A High Spatial Resolution A Higher Spatial Resolution
G AHI: 0.5kng2km - G VIIRS 350mg 1km -
G GOESR:-0.5kng 2km - A Moderate Spectral

‘A Moderate Spectral . Resolution with some
Resolution - ‘Unigue Bands

A Well Calibrated A Very Well Calibrated

A High Temporal Coverage A Low Temporal Coverage -

‘A Hemispheric - (getting better) |
Observations = . A Global Observations

A No Microwave =~ A Microwave Sounders

A Mostz no IR sounders = A Hyperspectral IR Sounders
(for now) |
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AHI InSt_rumént CharactéristiCs' |

AHI AHI MTSAT
roximate Resolution Resolution
p

Central (km) (km)
Wavelength (um)

0.47 Visible
0.51 Visible
0.64 Visible
0.86 Near-Infrared

o

Veggie
1.6 Near-Infrared Snow/Ice
2.3 Near-Infrared Cloud Particle Size
39 Infrared
6.2 Infrared
6.9 Infrared
7.3 Infrared
8.6 Infrared
9.6 Infrared
10.4 Infrared
11.2 Infrared
12.4 Infrared

13.3 Infrared

Shortwave Window

Upper-level Water Vapor

1
2
3
4
5
6
7
8
9

Mid-level Water Vapor
Lower-level Water Vapor
Cloud-Top Phase

Ozone

“Clean” Longwave Window
Longwave Window

“Dirty” Longwave Window

BMON N NN NN N NN NN, O

CO:z Longwave

Source: http://www.data.jma.go.jp/mscweb/en/himawari89 /space_segment/spsg _ahi.html
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. VHRS Instrument Characteristics -

Ltyp or (dimensionless)

Ttyp or NEAT (Kelvins)
Required | Predicted | Margin

Horiz Sample Interval
(km Downtrack x Crosstrack)

Nadir End of Scan

Driving EDRs

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

44.9
155

352
316

441
807

25%
155%

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

40
146

380
409

524
926

38%
126%

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

32
123

416
414

542
730

30%
76%

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

21
80

362
315

455
638

26%
102%

0.371x0.387

0.80x 0.789

Imagery

22

119

146

23%

VISINIR FPA
Silicon PIN Diodes

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

10
68

242
360

298
522

23%
45%

0.742 x 0.776

1.60 x 1.58

Atmospheric Corr'n

9.6

199

239

20%

0.371 x 0.387

0.80x0.789

NDVI

25

150

225

50%

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

6.4
33.4

215
340

388
494

81%
45%

Q
Q
o

0.742 x0.742

0.742 x 0.742

Imagery

6.70E-05

6

57

-5%

0.742 x 0.776

1.60 x 1.58

Cloud Particle Size

5.4

74

98

32%

0.742 x 0.776

1.60 x 1.58

Cirrus/Cloud Cover

6

83

155

88%

0.371 x 0.387

0.80x0.789

Binary Snow Map

7.3

6.0

g7

1523%

0.742 x 0.776

1.60 x 1.58

Snow Fraction

7.3

342

439

28%

0.742 x 0.776

1.60 x 1.58

Clouds

0.12

10

17

66%

0.371 x 0.387

0.80x 0.789

Imagery Clouds

270 K

2.500

0.486

415%

0.742 x 0.776

1.60 x 1.58

SST

270K

0.396

0.218

82%

PV HgCdTe (HCT)

0.742 x 0.259

1.60 x 1.58

SST
Fires

300K
380 K

0.107
0.423

0.063
0.334

69%
27%

0.742 x 0.776

1.60 x 1.58

Cloud Top Properties

270 K

0.091

0.075

22%

0.742 x 0.776

1.60 x 1.58

SST

300 K

0.070

0.038

85%

0.371 x 0.387

0.80x 0.789

210 K

PV HCT

0.789 90%
0.051 42%

1.500
0.072

Cloud Imagery

0.742 x 0.776 1.60 x 1.58 SST 300 K
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r'i Cooperative Institute for Meteorological Satellite Studies
e ol N TR
cimss Y University of Wisconsin Madison



| Tools Settings

ol @ AHI Band 3 (.64 ¢ n) Reflectances (500 m)Et



| Tools Settings

Lon: 148.40 Lat: 11.30 WVal: 0.05, MPP VIIRS 2018-03-26 03:35

[1:Co3 © VIIRS I-Band 1 (.64 ¢ n) Reflectances (37
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AHI Band 4 (.86 € m) Reflectances (1 km)

Lon: 148.40 Lat: 11.30 Val: 0.03, HO8 AHI 2018-03-26 03:40




VIIRS I-Band 2 (.86 € my Reflectances (375 m)

Lon: 148.40 Lat: 11.30 Val: 0.03, NPPVIIRS 2018-03-26 03:35




“ lnfraréd Band 'C_omp_aris_o'n |
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Tools Settings

Lon: 145.00 Lat: 13.21 Val: 300.18, HO8 AHI 2018-03-26 03:40

R | . > @ R4 e 2:12) @ 1.c03| @ 2:11



Tools Settings




Tools Settings

Lon: 144.74 Lat: 13.32 Val: 312.63, HOS8 AHI 2018-03-26 03:40
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Tools Settings

Lon: 144.74 Lat: 13.32 Val: 331.78, NPPVIIRS 2018-03-26 03:35

2:14 1:C04 : -C 2:11

@ 4 |1:C07




S|Id0 Questlon

A WhICh of the following would be useful to-you.in
your job? |

Polar visible band imagery?

Polar near infrared |magery’? .

Polar infrared imagery? -~

None of the above?

O O Gx C)

A Why’?

A This demonstrates a couple of uses for the |
higher spatial resolution data that compllments
GEO data. Can you think of any others?
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‘Slido Question

A How would you look at smoke or fog at night?

G

R lmagery
RGBs -
_evel 2 Product

G Other (please note in Q&A)
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VIRS Day/N_ightBahd =

A V|S|ble wavelength available at night!
G 735 m spatial resolution centered at about 7 microns

‘A What can now be seen at nlght’P
Siie Cities |
e} Smoke Dust, Ash
G Low Clouds/Fog
- G Fires, Volcanoes (Lava)
G Auroras
G nghtnlng

A How much can be seen depends heaV|Iy on lunar
Illumination.z Phase of moon, and rising/setting
times
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 VIRS Day/Night Band

Thick cloud "
ick clou . Thin cloud . Snow cover

Smoke ¥ Lightning B Gos faro
Fire City 3. 'y Fishing boat

@The COMET Program

Aurora
Ne
Lightning » Gas flare
Fishing boat

M Dim lights

©Tho COMET Program

Fic. |I. Nighttime visible detection capabilities (a) with and (b) without
lunar illumination.

Taken from: T, Miller, S. D., Turk, E J., Schueler, C., Jullian, R., Deyo, S., Dills, P, and Wang, S., 2006: The NPOESS
VIIRS Day/Night Visible Sensor, Bulletin Am. Met. Society, DOI:10.1175/BAMS -87-2-191, p. 191 -199.
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VIIRS Fog Detection Capability
Day/nght Band 6 May 2012

omi NPP VI'IRS aﬁ

L.
s
in 07:48% 06-May-12
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- VIIRS Day/Night Band nghtmng
Detectlon 30 June 2012

+ " lllumination
‘from oil
fields
- 5
» a J .
LR
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~ Ships seen in the VIIRS Day/Night Band




. Aurora Borealis
~ S-NPP VIIRS 25 March 2018
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SSEC/CIMSS

VIIRS Day/NightBand .
Smoke Detectlon 8 Arll 2012

Smoke from
County Line
Firein
northern *
Florida

3 ‘- | e o - G . 28 -



Timeline Photos

Back to Album - US National Weather Service San Francisco Bay Area/Monterey California's Photos - US National Weather Service San Francisco
Bay Area/Monterey California's Page
Previous - Next

Snippet The March of the Rim Fire

500

1019 UTC AUG 21 ) 1001 UTC AUG 22 s 0943 UTC AUG 23

-

By Dr Warren Blier
Science and Operations
Officer (500)

.

= g M 11t [ L < / ’ > Y
/.1 0924 UTC AUG 24 0905 UTC AUG 25 1025 UTC AUG 26 1008 UT(

Album: Timeline Photos




- Tropical Storm Ela in the Pacific -
~ Low Level Clrculatlon Center (LLCC) Located to the Southwest of the Deep .
Convectlon assomated with the system as seen by the VIIRS Day/nght Band -

20 l] @E.EEJ




Slido Question
A Where is the center of the Tropical Storm Ela?
g | . - |
G B
GC
GD e .
~ G| need more information.
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- Tropical Storm Ela in the Pacific -
~ Low Level Clrculatlon Center (LLCC) Located to the Southwest of the Deep .
Convectlon assomated with the system as seen by the VIIRS Day/nght Band -

20 l] @E.EEJ




 Tropical Storm Elain the Pacific

| = e

~ TROPICAL STORM ELA

~* DISCUSSION NUMBER 7

" NWS CENTRAL PACIFIC

HURRICANE CENTER
HONOLULU HI EP042015
500 AM HST THU JUL 09
2015
A 1052Z VIIRS DAY/NIGHT

' BAND IMAGE WAS
INSTRUMENTAL IN

' HELPING TO LOCATE THE
PARTIALLY EXPOSED
CENTER OF ELA THIS
MORNING.

/ /o |‘ Cooperétive Institute for Meteorological Satelite Studies
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Py -Sup'e_r Typho'oanIa\'/_en‘ .

10-Oct-2023 20:12:15 UTC

SFC PLOTI[AMERICAN] at 20 UTC on 10 Oct 2023 [;3? o

JMA HIMAWARI-3 AHI - RED VISIBLE @.64 MICROMETERS (B 3) - 20:12:15 UTC 1B-0CT-2023 - CIM3S ¢/ SSEC ¢ UNIVERSITY OF WISCONSIN - MADISON
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- Su per Typhoon Bolaven

2 - . s
JJ‘ Il [HM@CHN] 20 gTC =g ] D:?. 2023 ' ’ q ]
A &

SSEC

-0 -320 =40 -30 -E0 =70 —E0 -390 C

JMA HIMAWARI-Z2 AHI - IR WINDOW 10 4 MICROMETERS (BAND 13) - 20:12:15 UTC LO-0CT-z2023 - CIMSS » SSEC /7 UNIVERSITY OF WISCOMSIM - MADISOM
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B -Sup'e_l.r

10-0Oct-2023 21:02:15 UTC

Sl BRI THMERTERMAT a2 G = e

-

s C

Typho'oanIa\'/_en‘

02:15'UTC
{Infrared Window 10.4 um / Band 13

A
HIMAWARI-9 - VISIOLE O.64 UM (BAMD 3) - Z1:E2:15 LTC 10-0CT-2Ez3 HIMAWARI-9 - IR WINDOW 10.4 UM (BAND 133 - 21:@2:15 UTC 1@-0CT-2B23
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University of WisconsinMadison
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~ Super Typhoon Bolaven -

. S

Coopera’.tive Institute for Meteorological Satelite Studies
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L.ev.el'2 ProdUCts ' '-

A Why use them?

i Cooperative Institute for Meteorological Satellite Studies
=iy Cooperative Institute for Met
cimss Y University of Wisconsin Madison
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LG

Snow - Shadow - No data |
Cleud- Mormal open water
lce M Supra-snowlice water

Land Floodwater f'acnm (%
. T :-

20 4 60 80 10 D7 September 2018




- . VIIRSACSPO .
Advanced Clear- Sky Procesofor Ocean

m Cooperative Institute for Meteorological Satellite Studles
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. VIIRS True Color Image 9 February 2015
s - -18:53UTC
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VIIRS Aerosol Optical Thickness 9 February 2015 1853 uTC
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5 "VI-I'RSAe_‘ro'soI Op.tiéal Depth e

20190515

NO DATAQ.0

Cooperative Institute for Meteorological Satellite Studies

University of Wisconsir Madison . . . :
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ABI Aerosol Optical Depth Animation

20190515 1500

NO DATAQ.0
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: HOW do | make theséprodUcts?
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{ Home |~ Download | Applications | History | Credita | Forum | Mectings |

The Community Satellite Processing Package (CSPP) supports the Direct Broadcast (DB)
meteorological and environmental satellite community through the packaging and
distribution of open source science software. CSPP supports DB users of both polar orbiting
and geostationary satellite data processing and regional real-time applications through
distribution of free open source software, and through training in local product applications
CSPP is funded through NOAA JPSS

Joint Polar Satellite System (JPSS) Products
CSPP software in support of the JPSS mission:

= VIIRS, ATMS, CrlS and OMPS calibration and geolocation software (Raw Data
Records (RDRs) to Sensor Data Records (SDRs)) supporting S-NPP and NOAA-20,
and NOAA-21 satellites;
Learn more ...

VIIRS Environmental Data Records (EDRs), including a subset of Land, Ocean and
Atmosphere Products;

Learn more about VIIRS Aerosol, Snow/lce, Volcanic Ash and Land Environmental
Data Records ...

Learn more about Surface Refiectances ..

Reprojection software for the creation of high quality VIIRS, MODIS, AVHRR and
EDR images in a variety of output formats including GeoTIFF, AWIPS NetCDF and
KMZ.

Learn more ...

NOAA/NESDIS/STAR NOAA Unique Combined Atmospheric Processing System
(NUCAPS) Hyperspectral Sounding Retrieval Software packaged now the Hyper-
Spectral Enterprise Algorithm Package (HEAP).

Learn more ...

CrlS, AIRS and IASI University of Wisconsin dual regression single Field-of-View
(FOV) Temperature, Moisture, Surface and Cloud Refrieval Environmental Data
Record (EDR);

Learn more ...

VIIRS, ATMS,CrIS and EOS Aqua and Terra HYDRA2 multispectral data analysis
toolkit;
Learn more ...

NOAA/NESDIS/STAR Microwave Integrated Retrieval System (MiRS) supporting S-
NPP ATMS, NOAA-18, 19 and Metop-A, B, C AMSU-A and MHS instruments;
Learn more ...

VIIRS, MODIS and AVHRR (POES and Metop) Cloud and Land Surface Retrievals
from CLAVR-x.
Learn more ...

International ATOVS Processing Package (IAPP) Retrieval Software, supporting
POES and Metop HIRS, AMSU-A and MHS ATOVS Instruments.
Learn more ...

NOAA/NESDIS/STAR ACSPO Advanced Clear-Sky Processor for Oceans software
supporting VIIRS, AVHRR and MODIS imagers.
Learn more ...

NOAA/NESDIS/STAR Active Fire Software supporting the VIIRS imager.
Learn more ...

« Sounder Quicklook Software for display of NUCAPS, HSRTV, MiRS and IAPP
Atmospheric Retrievals.

‘f‘; Cooperative Institute for Meteorological Satellite Studies
f CIMSS“‘ University of WisconsinMadison

- CSPP Leo Software

Community Satellite Processing Package &

~ " A Free software for.

What's New

VIIRS Act ire
Retrieval Software v2.1

CSPP GCOM-W AMSR2
GAASP Level 2 Software
Patch Version 1.0.2

products from polar
orbiting data.
A Supports:
G SNPP, NOAA20
A VIIRS (Imager) .
A-CriS(Infrared Sounder)

A ATMS (Microwave
- Sounder)
A OMPS (Ozone Mapping
and Profiler Suite).

G Metop-B/C, NOAA
18/19, and many more!

https://cimss.ssec.wisc.edu/cspp/

Polar2Grid Reprojection
3.0

MIRS Microwave
Retrieval Software v3.0

(
Land EDR v1.2

HEAP NUCAPS Sounder
Retrieval Software v2.0

ACSPQ Imager SST v2.0

generating geophysical .
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