Comparison OT brightness temperatures detected
by MSG and AVHRR IR imagesglected OTcases

Based on data from 20092014
summer periods
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Step by step data processing and evaluation:

A Input data:

i OT from MSG channel 9 (IR 10.8um) by Kristopher Bedka
i OT from MSG channel 12 (HRV visible) &y Kaz k
i NOAA andVietop overpasses; quick-looks from CHMI: b4, b4BT, RGB124 bySdtvak J.~ &tka

A Collocationof MSG channel 9 and channel 12 OT detections

T

Mapping collocated OTs to CHMI quitdoks (using proper map projection equations)

A Automatic identificationof MSG timeslots/AVHRR overpasses corresponding to certain OTS fro
collocated database

A Visual selection of overpasseshich contain well pronounced OT shadows with low Sun elevatio
angle and OT is situated the central part of the overpagthe highest suksatellite image
resolution, example in next slides)

A Manual read out AVHRR OT Bfid position from AVHRR channel 4 and read out AVBIRR
shadow position fromAVHRR channglin McIDASV (showed in next slides of this presentation)

A Manual read out MSG OBTfrom channell0 and MSG HRV OT BT and shadow position in
MCcIDASV

A Calculation of OT heigHtom AVHRR estimations and comparison to height estimation based or
MSG HRV

A Evaluationof the results (showed in final slides of this presentation)
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Mappingcollocated OTs to CHMI quitdoks (using proper map projection equations)
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AYHRR image filename:

Select Image 200906010244_NOAA1S_EU_RGB124.jpg i' Select RGE—  Cross pointer coordinates: Mouse cursor coordinates:
date... 200306010310_NOAA15_EU_RGE124 g Fooas | Lo = =

— i " b4 5 .
200306010354_NOAATE_ELI_RGE124.pg
0T date: 200906010443 NOAATS EU_RGB124 g  b4BT | 38622 | 47.6418 398.04967[322.83553

201106281826 200306010535_N0AA1E_EU_RGB124.jpg L’ * BGB124 Cross pointer width: ij —] _.J 362 0

201106281826 NOAATE EU_RGB124.jpg

Selected OT from this list: 66/ 71

Action for selected item: Add to list = from list [Cleardist et I IDT_case in_sat_pass.|st

Good case, OT (red cross)
In the center of overpass




Mappingcollocated OTs to CHMI quitdoks (using proper map projection equations)
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AYHRR image filename:

Select Image 200906010244_N0DAA1S_EU_RGEB124.jpg :__J Select RGE—  Cross pointer coordinates: Mouse cursor coordinates:
date... ggggggg] 83153_2 gﬁ} E_E H_E ggq gjlpg  ba | Longitude: | Latitude: 3 N
2, vib_eU -[P9
0T date: 200306010443 NOAAT5_EL_RGB124.pg " b4BT | 16.0977 | 47.3325 510.17873]336.22662
[201106031641 1200306010535 NOAATE_EL_RGB124.pg |l & RGB124 | Cross pointer width: A v el 103

201106031641 _NOAATE EL_RGB124.jpg

Selected OT from this list: 57/ 71
57 201106031641 365 2011-06-03-1645 47 3825 16.0977 209.5 —6.4 0.91 201106031645 3.6.2011 18:01 47.3265 16.0714 6.54 3539 215.9 212.7 16.00

Action for selected item: Add to list move fiomilist | Clear | &8 ] |OT_case_in_sat_pass.Ist

Poor case, OT (red cross)
close to the edge of overpass




Mappingcollocated OTs to CHMI quildoks (using proper map projection equations)

9000 OTs in
database

date...

w. CHMU Quick-look (c) 2014 Jan Kanak, SHMU

AYHRR image filename:

201409150824_METOP1_EU_RGE124.jpg
201409151004_METOP1_EU_RGE124.ipg
201409151141_NOAA19EU_RGE124.pa
201409151323 NOAA19 EU_RGE124.ipg
201409151355 NOAA1S EU_RGE124.jpa

201306010319 _NOAATS EU_RGE124.ipg

;l Select RGB
‘7(" b4

" b4BT

* RGB124

Cross pointer coordinates:

Mouse cursor coordinates:

Longitude: Latitude:

%

Y:

21.1831 56.2731

Cross pointer width: <| | »I

544.47263

215.50527

0T nominal date:
Time difference:
Polar sat nominal time:

201306010045

201306010313

Max Time difference: | 10

=lolx

144

Search
Selected OT from this list: 1/ 3017
2013-06-01-0045, 56.2731, 21.1831, 215.6, -7.8.0.59, 1 3
Action for selected item: Addtolist | Bemave fromlist | Clearlist |~ ssvetatie: | |OT_case_in_sat_pass.st v Keep old data

Video showing the real occurrence of OTs over Europe
detectable simultaneously by polar orbiting and GEO satellites
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Automatic identificationof MSG timeslots/AVHRR overpasses corresponding to certain O
from collocateddatabase leads to the result:

List of selected cases from quibéoks

ID Polar _overpass ID MSG_timeframe OT LAT OT LON IR -BT Diff Conf  MSGTimeslot DATE TIME Tail LAT Tail LON Clkm] H[m] Anvil OT BT Sun El.

6 200906270529 NOAA16 502009 - 06-27- 0530 45.6099 12.4654 215.0 -7.6 0.63 200906270530 27.6.2009 6:27 45.5862 12.5232 5.22 3301 222.6 21 8.8 21.12
11 200907150518 NOAA16 92 2009 -07-15- 0515 46.0766 8.9379 210.7 -8.9 0.84 200907150515 15.7.2009 5:55 46.0796 8.9794 3.22 2525 219.6 21 5.1 14.47
14 200907231529 NOAA15 104 2009 - 07-23-1530 50.7309 14.5265 205.6 -6.6 1.00 200907231530 23.7.2009 16:32 50.7134 14.5676 3.49 4681 212.2 2 08.9 28.97
15 200907231529 NOAA15 1052009 - 07-23-1530 50.9553 14.6534 207.8 -6.4 1.00 200907231530 23.7.2009 16:33 50.9327 14.6816 3.20 4084 214.2 2 11.0 28.89
28 200908221602 NOAA16 178 2009 - 08-22- 1600 46.8149 14.1601 208.2 -7.6 0.91 200908221600 22.8.2009 17:04 46.7838 14.1641 3.48 3101 215.8 2 12.0 17.58
29 200908221602 NOAA16 179 2009 - 08-22- 1600 46.8149 14.1601 208.2 -7.6 0.91 200908221600 22.8.2009 17:04 46.8073 14.1497 1.16 2549 215.8 2 12.0 17.61
30 200908221602 NOAA16 180 2009 - 08-22-1600 46.8149 14.1601 208.2 -7.6 0.91 200908221600 22.8.2009 17:04 46.7419 14.1906 8.45 2388 215.8 2 12.0 17.59
31 200908260525 NOAA16 1952009 - 08-26-0530 41.2761 5.4457 210.7 -7.0 1.00 200908260530 26.8.2009 5:59 41.2937 5.5147 6.10 1565 217.7 2 142 6.21
32 200908260525 NOAA16 196 2009 - 08- 26- 0530 41.2761 5.4457 210.7 -7.0 1.00 200908260530 26.8.2009 5:59 41.2598 5.5307 7.34 2138 217.7 2 142 6.17
33 200908271450 NOAA15 199 2009 - 08-27-1445 42.7573 13.7054 205.6 - 9.3 0.88 200908271445 27.8.2009 15:48 42.7268 13.7256 3.78 3898 214.9 2 10.3 30.22
34 200908271450 NOAA15 200 2009 - 08-27- 1445 43.2930 11.1574 213.9 -7.0 0.75 200908271445 27.8.2009 15:38 43.2951 11.2151 4.68 3948 220.9 2 17.4 31.80
35200908271644 NOAA16 2052009 - 08-27-1645 42.9872 11.2524 211.9 -9.1 0.44 200908271645 27.8.2009 17:38 42.9950 11.3351 6.79 1551 221.0 2 16.4 10.16
36 200908271644 NOAA16 206 2009 - 08-27- 1645 42.9872 11.2524 211.9 -9.1 0.44 200908271645 27.8.2009 17:38 42.9875 11.2485 0.32 2299 221.0 2 16.4 10.19
38 200908291620 NOAA16 212 2009 -08-29-1615 44.0197 18.6569 211.1 -7.3 1.00 200908291615 29.8.2009 17:39 44.0032 18.7155 5.04 1221 218.4 2 14.8 9.62
39 200908291620 NOAA16 213 2009 - 08-29-1615 44.0197 18.6569 211.1 -7.3 1.00 200908291615 29.8.2009 17:39 43.9907 18.7145 5.63 1049 218.4 2 14.8 9.63
41 201006121644 NOAA16 256 2010 - 06- 12- 1645 48.4666 14.4994 207.4 -9.9 1.00 201006121645 12.6.2010 17:54 48.4606 14.5035 0.73 3344 217.3 2 12.4 18.06
53 201008060605 NOAA16 3432010 -08-06-0600 47.5756 19.1394 211.5 -6.9 0.69 201008060600 6.8.2010 7:20 47.5618 19.1566 2.01 3471 218.4 2 149 2542
56 201106011705 NOAA16 359 2011 - 06-01-1700 46.2349 26.0388 213.9 -6.6 0.84 201106011700 1.6.2011 18:58 46.2164 26.0306 2.15 2004 220.5 2 17.2 6.45
61 201106071734 NOAA16 387 2011 -06-07-1730 45.9107 15.5172 210.7 -7.7 0.91 201106071730 7.6.2011 18:44 45.8655 15.5054 5.11 2155 218.4 2 14.6 8.89
62 201106171715 NOAA16 404 2011 -06-17-1715 51.7170 25.1714 213.9 -7.6 0.63 201106171715 17.6.2011 19:06 51.7016 25.1301 3.32 2841 2215 2 17.7 8.58
63 201106181704 NOAA16 4052011 -06-18-1700 53.5497 28.1609 210.3 -8.5 0.75 201106181700 18.6.2011 19:02 53.6044 28.2223 7.32 2751 218.8 2 14.6 9.97
64 201106241732 NOAA16 413 2011 -06-24-1730 43.8470 20.6367 209.9 -8.5 0.97 201106241730 24.6.2011 19:01 43.8217 20.6090 3.59 1511 218.4 2 14.1 5.78
65 201106281826 NOAA16 429 2011 - 06-28-1830 49.4347 4.1935 204.7 -8.8 1.00 201106281830 28.6.2011 18:54 49.3943 4.2180 4.83 1731 2135 2 09.1 9.17
66 201106281826 NOAA16 4302011 -06-28-1830 47.6418 3.8622 213.1 -7.0 0.84 201106281830 28.6.2011 18:52 47.6341 3.8724 1.15 1462 220.1 2 16.6 8.64
67 201107020504 NOAA15 4352011 -07-02- 0500 40.4125 2.4083 212.7 -7.8 1.00 201107020500 2.7.2011 5:16 40.4068 2.4310 2.03 1411 220.5 2 16.6 6.90

68 201107111731  NOAA16 444 2011 -07-11-1730 47.4468 21.3331 212.3 -7.9 1.00 201107111730 11.7.2011 19:01 47.4023 21.4039 7.28 1460 220.2 2 16.3 6.31




Automatic identificationof MSG timeslots/AVHRR overpasses corresponding to c€fEn

Legend to the table:

OT ID¢ internal number used to identify screenshots frdnciDASV

Timestamp AVHRRA O F NI GAYS 2F t N} 3IdzSQa I wte¢ adldAz2y REGE 7F
Timestamp MS( start time of MSG essentiakrvisHRIT data (15 minuteg)in next round of this study 5 min data will
be introduced to minimize time of OT scan difference

OT BT AVHR&Minimum overshooting top brightness temperature measured manually in channel 4 of HRPT [K] us
McIDASV software

OT BTMMSG¢ Minimum overshooting top brightness temperature measured manualghannel9 of MSGSEVIRK]
usingMcIDASV software

OT BTT¢ difference between AVHRR and MSG OT BT [K]

OT Position AVHRRIon, lat values of pixel with minimum OT BT in AVidRRlocalized manually ikIcIDASV

software

OTPositionMSGc lon, lat values of pixel with minimum OT BTI&VIRth 9 localizedmanuallyin McIDASV software
(differs from AVHRR position because of different navigation quality of both data sets, instrument resolution and
parallax shifts)

AVHRR shadow endllon, lat values of pixel corresponding to OT shadow end localized on channel 2 VIS 0.8um
manually inMcIDASV software

AVHRR OT HeighttJSY SG NI G Ay 3 h¢ KSAIKG PasltidnOxa wwi & Rl ysigaddinKss Fo w
lat values

MSG HRV OT Heighpenetrating OT height calculated on the base of MSG HRV OT detections Using ViewMSG
visualisation tool

Bedka Min OT BT minimum OT BT detected by Kris Bedka algorithm (data collocated with HRV shadows)

Bedka OT BT Difftemp difference between Min OT BT and Anvil BT detected by Kris Bedka algorithm

Bedka Anvil BT Anvil BT calculated from previous two parameters

Height Difference difference [m] in OT penetrating height between estimations based on MSG and AVHRR data
Relative Height Difference relative difference [%h OT penetrating heighietween estimationased on MSG and
AVHRR data
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AVHRRMSG BT difference MSG¢ AVHRR OT height difference12%




OT ID

Timestamp
AVHRR MSG

OTBT[K]
AVHRR| MsG | fdT)

OT Position
AVHRR
LAT | LON | LAT

MSG

LON

AVHRR
AVHRR Shadow e oT
LAT | LON | Height

AVHRRMSG BT difference

MSG¢ AVHRR OT height difference: 6%




