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ROTT maps: IGS new official ionospheric product

@ IGS
® UNAVCO

scors A o D auSE RIS 1.0 1GS ROTI maps

CEPN /7 e e UWM ROTIPOLARMAP product

The daily ROTI map are generated on an regular basis
at UWM using data from more than 700 GPS permanent
stations of the 1GS, UNAVCO and EUREF networks.
The Rate of TEC index is presented

in a Magnetic Local Time reference frame.

00-24 MLT time frame.

& min MLT bin.

89.0-51.0 magnetic latitude range.

2.0 magnetic latitude bin.

Please make reference when using this product on

j i Cherniak,l., A. Krankowski, |. Zakharenkova (2014)
- "Observation of the ionospheric irreqularities over

(Cherniak et al., 2018) the Northern Hemisphere: Methodology and service”,

Radio Sci., 49, 653762,doi:10.1002/2014R5005433.

Contact Address:

23/06/2015 00:00 iurii.cherniak@uwm.edu.pl or tcherniak@ukr.net

START OF ROTIPOLARMAP
2007 1 1
89.0 1.0359.0

0.1083 0.0914 0.0704 0.1002 0.0675 0.0766 0.1109 0.1007 0.0771 0.0674
0.0756 0.0850 0.0921 0.0930 0.1194 0.0976 0.0965 0.1187 0.0789 0.0764
0.0599 0.0662 0.0782 0.1100 0.0933 0.0795 0.0617 0.0692 0.0637 0.0706
0.0455 0.0603 0.0728 0.0604 0.0536 0.0764 0.0768 0.0712 0.1088 0.0967
0.0620 0.0773 0.0845 0.0673 0.0642 0.0604 0.0668 0.0610 0.0611 0.0973
0.0745 0.0835 0.0743 0.0683 0.0721 0.1057 0.0886 0.1157 0.0913 0.0963
0.0867 0.1058 0.0726 0.1268 0.0882 0.0694 0.1099 0.0815 0.0838 0.0769
0.0689 0.1058 0.0983 0.08674 0.0717 0.0778 0.0741 0.0597 0.1054 0.1278
0.0669 0.0693 0.0941 0.0801 0.0832 0.0833 0.0863 0.0660 0.0900 0.0880
0.0910 0.0875 0.0920 0.0942 0.0950 0.0936 0.1051 0.0945 0.1329 0.0744

(Cherniak et al., 2017) 02 04 06 08 1.0 ROTI
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e GNSS network, CMONOC ooN : :
CMONO
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- Crustal Movement Observation Network of China

- more than 260 GNSS sites (Trimble receiver)
- 1s, 30s GPS data
- March-April, 2015

6N —— — — —

latitude

« ROTI calculated based on P S R e i

ROTI = \/{ROT?2) — (ROT)? 12°N
Lop(i) = L1(i) X A3 — L2(0) X A,

ROT — LGF(i)_LGF(i_l)

Atx1016x40.3x<%)
f1"=r2

S i Time interval Samples  ROTI, at different sampling rates
ampling (running window) | (Number) 1s. 5s. 15s and 30s
1s 5 min 300
« ROTI mapping over China region
5s 5 min 60 _
-260 GPS sites, CMONOC

15s S min 20 -every 10 min, 30 min and 1 hour
30s 5 min 10 -ionospheric response to geomagnetic storms
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ROTI at different sampling rates (cont.) 165 Workehop 2018
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 ROTI with a high sampling rate

- represents small scale-size of ionospheric irregularities
(1s-ROTI, 200 m; 5s-ROTI, 1 km; 30s-ROTI, 6 km)

- 1s-ROTI may indicate irregularities (~400 m scale-size ) that cause
scintillations of GPS L1 signal.

-a Iarger magnitude (high-frequency parts of the ROT spectrum)

) ROTI at different sampling rates (cont.) i

IGS Workshop 2018
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Single GNSS
site

Are 30-s ROTI maps capable of
reflecting the ionospheric irregularity?

Read
RINEX file

\

pre—processing

1. cycle slips detection/repair
—»| 2. outlier remove
3. elevation cutoff angle (10)

\J

‘ Batch processing GPS data
from CMONOC (1s, 30s)

— repreat for all sites 4‘|

ROTI ,
. —| one by one for GPS satellites
calculation
A
IPPs
\/ 1. Skyplot
. 2. Geographic plot
A0 ouipu RO Mapplng (grid tranformation/ Ready for 1s. 30s GPS

interplonation)

v data from CMONOC

(Output in a defined format J
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« ROTI maps, output in the IONEX-like format

Region: 10°N-55°N, 70°E-140°E;
Grid: 2° in latitude and 2° in longitude;
Height: 350 km at IPPs;

1.0 BOTI -MRPS =BS5S IOHMEX -VERSICH -/ -TYPE
ROTIMAPE V1.0 SHAOD 2g--5-201%2-21:58 PEM-/-RUNM-BY -/ -DATE
Regional -ROTI ‘maps-are-generated -on-a-daily -basis-at - SHAD DESCRIFTION
using-data - from-about-2Z€0 G055 -sites -of -Crustal -Hovement DESCRIFPTIOH
Observation:Network-of -China. DESCRIETION
20.0 ELEVATICON - CUTCFF
250.0-350.0 0.0 HETL -/ -HETZ -/ -DHET
10.0--54 .0 2.0 LAT1 -/ -LATZ ./ -DLAT
TO.0-140.0 Z.0 LOM1 - F - LONZ - / -DLON
ROTI -walues-in-1.0 -TECU; -HNal-, -if ‘no-wvalue-available COMMENT

END -OF -HEADER

START -OF -ROTIMRFP
2015-3-17-10-0:0

24 .0 J0.0 140.0
Hall Hall Hall 0.202 0.13¢ 0.21¢ 0.1lc4 o.053 o.o0z4 0.07¢
0.054 0.05l 0.037 0.047 0.04g 0.0587 0.0e5 0.055 0.055 o.av2

0.051 0.0&2 0.0&7 0.08e 0.0s2 0.085 0.053 0.05% o_ara2 0.15%

Wall Wall Wall Hal Hal
2g.0 70.0 l40.0
Hall Hall HNal 0.17¢ Hall 0.2l 0.0z22 o.1e7 0.0€5 0.075

L]
]

a.a7a 0.081 0.0&8sz -O0g& 0.0&l1 -a55 .as5s8 -155 -158 -agza
0.0e7 0.a7s 0.0e7 0.055 0.055 0.052 0.054 0.0c5 o.0g3 0.103
WEY Hatl Hat Hat EY

[}
[}
[}
[}

11



EN-E-EN
IGS Workshop 2018

« Geomagnetic storm, on March 17,2015  “¢

—~ 20F J
- The most intensive one in the solar cycle 24 so far; % 0 et JMWM i I e
- Kp index had a maximum value of 8-; @ 20 ]
- A sudden commencement, at around 04:45 UT: e 17 18 19 20 a2

150

- Recovery phase started on March 18, 2015;

* lonospheric irregularities/scintillations

- occurred before the storm commenced; 25O e e e
-but absent in the south of China on March 17, 2015; 9
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-  ROTI mapping during this large storm
' '| * . ' - 1s and 30s GPS data from CMONOC;
; - 10-18 UT (18-02 LT), March 16-17, 2015;

: | HKHT, in south of China - 10 min, 30 min and 1 hour;
oTos - - Grid: 29n latitude and 299n longitude;
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« ROTlIs at 1s, 5s, 30s sampling rates
- ROTIs correlated with scintillation indices
- show a high correlation level on disturbed days

« ROTI maps, 10-min, 30-min and 1-hour GPS data
- can reveal temporal/spatial evolutions of ionospheric irregularities
- representation effect: 30-s ROTI maps are comparable to 1-s ROTI maps
- 30-s observation is capable in irregularities monitoring.

- The quantitative difference between 1-s ROTI and 30-s ROTI for
monitoring the ionospheric irregularities will be studied further.

« ROTI maps, developed as one of routine products at SHAO
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