2 SUN

Briefing Space Weather

2023/08/25

1 Sun

1.1 Responsible: José Cecatto

08/14 — No M/X flare; No fast wind stream; 9 CME can have component toward the Earth;
08/15 — No M/X flare; No fast wind stream; 6 CME can have component toward the Earth;
08/16 — No M/X flare; No fast wind stream; 1 CME can have component toward the Earth;
08/17 — No M/X flare; No fast wind stream; 7 CME can have component toward the Earth;
08/18 — No M/X flare; Fast (< 500 km/s) wind stream; 5 CME can have component toward the Earth;
08/19 — No M/X flare; Fast (< 500 km/s) wind stream; 2 CME can have component toward the Earth;
08/20 — No M/X flare; Fast (< 650 km/s) wind stream; 3 CME can have component toward the Earth;
08/21 — No M/X flare; Fast (< 650 km/s) wind stream; No CME toward the Earth;
Prev.: Fast (< 650 km/s) wind stream for next 01-02 days; for while low (15% M, 1% X) probability of
M / X flares next
2 days; also, occasionally some other CME can present a component toward the Earth.

2 Sun

2.1 Responsible: Douglas Silva
e WSA-ENLIL (CME 2023-08-18T19:48:00 UT and 2023-08-18T22:00:00 UT)

— The simulation results indicate that the Combined Coronal Mass Ejections flanks reached the
DSCOVR mission between 2023-08-22T05:00:00 UT and 2023-08-22T19:00:00 UT.

Coronal holes (SPOCA):

Area Coronal Holes
T T

1A 193.0_2023-08-12_15:23:52_SPoCA_CH_41077_41005_41155_41102
250

ch_TOTAL |
CH_41077 1 1000"

CH_41155
CH_41237 4

CH_41210 7]

»CH_41077 :
* |

Helioprojective Latitude (Solar-Y)
o

1210 1 -1000*
v ]

: . i
18Aug  20-Aug  22-Aug  24-Aug
Start Time (10-Aug-23 10:48:05)

000" 500" o 500* 1000
Helioprojective Longitude (Solar-X)

FIgU Fa. The solid black line depicts the products of the sum of areas
for each detection interval performed by SPOCA between August 10 and
18, 2023.

Flgu ra: Above the 193 A image of the Sun are highlighted coronal
holes observed by SPOCA around 15:20 UT on August 12, 2023 (red dot
line).
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Flgu Fa: The solid black line depicts the products of the sum of areas
for each detection interval performed by SPOCA between August 10 and
18, 2023.

FIgU ra: Above the 193 A image of the Sun are highlighted coronal
holes observed by SPOCA around 19:10 UT on August 08, 2023 (magenta

dot line).
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FIgU Fa: The solid black line depicts the products of the sum of areas
for each detection interval performed by SPOCA between August 10 and
18, 2023.

Flgu ra: Above the 193 A image of the Sun are highlighted coronal
holes observed by SPOCA around 20:10 UT on August 16, 2023 (purple
dot line).
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Interplanetary medium

Responsible: Paulo Jauer

The interplanetary medium region in the last week showed a low to moderate level of plasma
disturbances due to the possible interaction of CME and HSS type structures identified by the
DSCOVR satellite in the interplanetary medium.

The modulus of the interplanetary magnetic field component showed a maximum peak ~ 13 nT
on 18/Aug at 02:30 during the analyzed period.

The BxBy components presented variations in the analyzed period, keeping both oscillating within
the interval [4+10, -10] n'T, with the presence of sector change on 17/Aug at 18:30 UT.

The bz field component showed a minimum value on 16/Aug at 14:30 UT of ~ -7.0nT and also on
15th and 18th of August at 17:30 UT and 07:30 UT of -4 and -5 nT respectively . In the remainder
of the period, the bz component fluctuated in the interval [+5, -5] nT.

The solar wind density showed oscillations with a maximum peak recorded on 17/Aug at 19:30 UT
of 16 p/em?3.

The solar wind speed averaged below 400 km/s until Aug/18 at 01:30 UT. Afterwards, it showed
a variation with a maximum peak on 20/Aug at 22:30 UT of 640 km/s.

The position of the magnetopause was oscillating with a minimum value recorded on 10/Aug at
18:30 UT of 9.0 Re. On average the position of the magnetopause oscillates above the equilibrium
position.
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Figura 1: Solar wind measurements propagated to the Earth’s bow shock.



4 ULF WAVES

4 ULF waves
4.1 Responsible: Graziela B. D. Silva
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Figura 2: a) Map describing the geographic location of the stations together with the magnetic isolines
to show that magnetic equator (blue) and the SAMA region (red). Cortesy: Karen Sarmiento.



4 ULF WAVES
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Figura 3: a) Timeseries of the geomagnetic field total component measured at ISLL station (Island Lake)
of the CARISMA magnetometer network in magenta, along with the associated perturbation in the Pcb
band shown in blue. b-d) timeseries of the geomagnetic field total component measured at stations
PVE (Porto Velho), ARA (Araguatins), and CXP (Cachoeira Paulista) of the EMBRACE network in

magenta, along with the Pch perturbation in blue.
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Figura 4: a) Timeseries of the geomagnetic field total component measured by GOES 16, together with
the Pc5 fluctuation in black. b) Wavelet power spectrum of the filtered timeseries. c¢) Average ULF

power in the period range from 2 to 10 minutes.
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5 GEOMAGNETIC ACTIVITY

a) Carisma, ISLL: Lat 63.62°, LT=UT -5

44
=
I
-
-8 . | L | .
6 b) Embrace, PVE: Lat —0.53°, LT=UT-4
%‘ ziw‘-awﬂ\%w i ‘W#Mw-u.-mmﬂi‘llﬂ: 'W'w-w‘-r——a““‘ﬁ\'*ﬂ( A'mwwww 4“' | I ‘ANW“M‘»»«*M&N : lwfww‘m‘*”‘\ww“ ‘WV"W‘"‘ ]
z . T T e -
— = f | | |l
-6 T T :
6 c) Embrace, ARA: Lat —5.58°, LT=UT-3
— 34
£ i ‘
E 0 f««-wmm"‘“hhw_mr-\-u%—«»«w Lm—-\,m‘w\-f»-"*’!-"li’wr*ww.ﬂ!v.L m-,J.a‘m.u,'ms‘,“»Jﬂl'ﬁmﬁ,wm-v.ﬁ‘wu»MMM.“,i;"wmwﬂ%w#“'@mwmw@«%%%%ww
£ -3 !
-6 T T r
6 d) Embrace, CXP: Lat —21.8°, LT=UT-3
— 34
£
g_ 04 lw-‘,wr“'w";‘MV,IWWANM%WM»MM%W»“ﬂl?.ﬁw.www:wMMMﬂ\WMMWM
E 3] |
-6 T T T T T T :
14/08 12h 15/08 12h 16/08 12h 17/08 12h 18/08 12h 19/08 12h 20/08 12h 21/08 12h 22/08

Hora UTC

Figura 5: a-d) The rate of change of the geomagnetic field total component (dB/dt) obtained for a)
the high latitude station (ISLL-CARISMA), and b-d) for the low latitude stations of EMBRACE (PVE,
ARA, CXP).

e The GOES 16 satellite in geosynchronous orbit (L ~ 6.6) registered significant activity of Pc5 ULF
waves over the week.

o As observed on the ground, the ISLL station at high latitude registered weak ULF wave activity
over the week.

e The PVE station from Embrace MagNet, located under the dip equator, registered regular activity
of the waves during the week.

e The ARA and CXP stations at low latitude of Brazil registered low to moderate activity of the
waves.

e The dB/dt rates were below 10 nT/min in magnitude at ISLL (high latitude). The rates were
below 6 nT/min at the Embrace stations in lower latitudes.

5 Geomagnetic activity

5.1 Responsible: Livia Alves

From 16-21 August, the geomagnetic field was unsettled, the following occurences are highlighted

e 16, 18, 21: Embrace MagNet registered enhancement in the H-component at PVE due to increase
of Equatorial electrojet current; the Embrace MagNet does not registered a significative drop of
the H-component.

e 16: AE index reached 500 nT and Kp was 3+



5 GEOMAGNETIC ACTIVITY
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Figura 6: Time evolution of the geomagnetic field data and indices during the reported week.
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6 IONOSPHERE

6 Ionosphere

6.1 Responsible: Laysa Resende

Cachoeira Paulista:

e There were not spread F during this week.

e The Es layers reached scale 2 and 3 during this week.
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e There were spread F during this week.

e The Es layers reached scale 4during this week.
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7 SCINTILATION
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7 Scintilation

7.1 Responsible: Siomel Savio Odriozola

In this report on the S4 scintillation index, data from SLMA in Sao Luiz/MA, UFBA in Salvador/BA,
STCB in Cuiabd/MT and SJCE in Sao José dos Campos/SP are presented. The S4 index tracks the
presence of irregularities in the ionosphere having a spatial scale ~ 400 m. During the week, values above
0.3 were not consistently recorded for the S4 index at all stations. Absence of data on the 15th, 16th,
19th and 20th of August compromised the continuity of S4 monitoring at all stations (Figure 1).
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Figure 1: S4 index values for the GPS constellation measured at SLMA (upper left panel), UFBA (upper
rigth panel), STCB (lower left panel) and SJCE (lower rigth panel) during the week 08/14—21.

8 ROTI

8.1 Responsible: Carolina de Sousa

In the week 2275 (August 13-19, 2023) there were ionospheric irregularities (plasma bubble) on August
13 over CUIB and on August 14 over RNNA. Figure 1 shows the ROTT time series for four stations in the
Brazilian sector (Natal (RNNA), Bacabal (MABB), Cuiaba (CUIB) and S&o José dos Campos (SJSP)).

11



EMBRACE €N

ESTUDO & MONITORAMENTO BRASILEIRO DO CLIMA ESPACIAL EmBRACE
INSTITUTO NACIONAL QUISAS ESPACIALS

8 ROTI

o RNNA(13_8_2023) RNNA(14_8 2023) RNNA(15_8_2023) RNNA(16_8_2023) RNNA(17_8_2023) RNNA(18_8_2023) RNNA(19_8_2023)

25
20
15
1.0

ROTI

05 3 4 ]
ook , .. . A NS ik
0 4 8 121620 4 8 121620 4 4 8 1216 20 4 8 12 16 20 ™ 4 8 12 16 20 4 4 8 12 16 20 ™ 4 8 12 16 20 24
MABB(13_8_2023) MABB(14_8_2023) MABB(15_8_2023) MABB(16_8_2023) = MABB(17_8_2023) MABB(18_8_2023) = MABB(19_8_2023)

30
25
20

5 1s

3
10

05] . » .
00 o, 4 ik
0 4 8 121620 4 8 121620 4 4 8 1216 20 Z 4 8 12 16 20 ™ 4 8 12 16 20 B+ 4 8 12 16 20 B 4 8 12 16 20 24
CUIB(13 8 2023) _ CUIB(14 8.2023) _ CUIB(I5.8.2023) _ CUIB(16.8 2023)  CUIB(17.8.2023) _ CUIB(18 8.2023) _ CUIB(19_8 2023)

05{ §
00 P L . N P . L |
04 8121620 4 8 121620 T 4 8 121620 B 4 8 121620 B 4 8 121620 T 4 8 121620 B 4 8 12 16 20 24
SSP(13 8 2023)  SJSP(14 8.2023)  SISP(15.8.2023)  SJSP(16 8 2023)  SJSP(17.8.2023)  SISP(18 8 2023)  SJSP(19._8_2023)

ROTI
o

05 1. . .

e by - 2 MRS y - . ° Lo L 3
0.0 i e dofialinapaniindhailiio el 3 . 3 - e naaditas A
04 8121620 4 8 121620 4 8 121620 4 8 121620 4 8 121620 B 4 8 121620 B 4 8 12 16 20 24

uT utT uT uT uT uT uT

Figura 7: ROTI time series for four stations in the Brazilian sector (Natal (RNNA), Bacabal (MABB),
Cuiaba (CUIB) and Sao José dos Campos (SJSP)), from August 13 - 19, 2023.
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