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Moderate Radio Blacke
M-class flare likely over
ACE at 2130 UTC possibl

Solar activity is expected to
large sunspot groups AR20¢
become maore geo-effective
start ACTIVE but then becor
equatorial small coronal ho
thought to be minimal. Witt
view a proton event seems

background values.

SOLAR TIMELAPSE
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Space Weather Energy

FOR

Maoderate Radio Blackout observed this morning. Further
M-class flare likely over the next few days. Sudden impulse at
ACE at 2130 UTC possible CME from 3rd May.

Solar activity is expectad to remain moderate over the coming days the
large sunspol groups AR2055 and AR2056 rolale around Uhe disc and
become maore geo-effective. Geomagnetic activity is expected to stay
start ACTIVE but then become generally QUIET. There are a couple
equatorial small coronal holes visible on the disc but their impact is
thought to be minimal. With AR2051 n otated completely out of
view a proton event scems unlikely now and electrons should stay a
background values.

GEOMAGNETIC STORM FORECAST
Probabilities of geomagnetic storms
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Geomagnetic commentary

The largest flare over the last 24 hours was

M1.2 flare ar 16:29 UTC fram AR2051 which

has revolved around the wes. 1 limb. With

one beta-gamma spot (AR2055) and one

beta-gamma-delta spot (AR2056) there is stil

a risk of further M-class flare activity over the
t few days.
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Impact scales

Met Office

Average Frequency
Category Effect Physical measure (1 cycle = 11 years)
Category UK Effect US and Global Effect
Scale Descriptor Duration of event will influence severity of effects
Geomagnetic Storms
G5 Extreme |Power systems: Localised voltage control and protective system problems Power systems:widespread voltage control problems and protective system
may occur leading to potential for localised loss of power. Transformers may |problems can occur, some grid systems may experience complete collapse or
experience damage. blackouts. Transformers may experience damage.
Spacecraft operations: may experience extensive surface charging, drag may |Spacecraft operations: may experience extensive surface charging, problems
increase on low-Earth-orbit satellites, problems with orientation, with orientation, uplink/downlink and tracking satellites.
uplink/downlink and tracking satellites.
Other systems: HF (high frequency) radio communication may be impossible |Other systems: pipeline currents can reach hundreds of amps, HF (high
in many areas for one to two days, GNSS(GPS) satellite navigation may be frequency) radio propagation may be impossible in many areas for one to two
degraded for days with possible effects on infrastructure reliant on GNSS days, satellite navigation may be degraded for days, low-frequency radio
(GPS) for positioning or timing, low-frequency radio navigation can be out for navigation can be out for hours, and aurora has been seen as low as Florida
hours, and aurora may be seen across the whole of the UK. and southern Texas (typically 40° geomagnetic lat.)**.
G4 Severe Power systems: No significantimpact on UK power grid likely. Power systems: possible widespread voltage control problems and some

Spacecraft operations: may experience surface charging and tracking
problems, drag may increase on low-Earth-orbit satellites, corrections may be
needed for orientation problems.

Other systems: HF radio propagation sporadic, GNSS(GPS) satellite
navigation degraded for hours, low-frequency radio navigation disrupted, and
aurora may be seen across the whole of the UK.

protective systems will mistakenly trip out key assets from the grid.

Spacecraft operations: may experience surface charging and tracking
problems, corrections may be needed for orientation problems.

Other systems: induced pipeline currents affect preventive measures, HF
radio propagation sporadic, satellite navigation degraded for hours, low-
frequency radio navigation disrupted, and aurora has been seen as low as
Alabama and northern California (typically 45° geomagnetic lat.)**.

Spacecraft operations: minor impact on satellite operations possible.

Other systems: migratory animals are affected at this and higher levels; aurora is commonly
visible at high latitudes (northern Michigan and Maine)**,
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Need to ensure forecasts are relevant to users
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Geomagnetic Storms

Kp values*
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Power systems: Localised voltage control and protective system problems
m ay occur leading to potential for localised loss of power. Transformers may
experience damage.

Spacecraft operations: may experience extensive surface charging, drag may
increase on low-Earth-orbit satellites, problems with orientation,
uplink/downlink and tracking satellites.

Other systems: HF (high frequency) radio communication may be im possible
in many areas for one to two days, GNSS(GPS) satellite navigation maybe
degraded for days with possible effects on infrastructure relianton GNSS
(GPS) for positioning or iming, low-frequency radio navigation can be out for
hours, and aurora may be seen across the whole ofthe UK.

[Power systems:wides pread voltage control problem s and protective system
problems can occur, some grid systems may experience complete collapse or
blackouts. Transformers may experience damage.

Spacecraft operations: may experience extens ive surface charging, problems
with orientation, uplink/downlink and tracking satellites ..

Other systems: pipeline currents can reach hundreds ofamps, HF (high
frequency) radio propagation m ay be impossible in m any areas for one to two
days, satellite navigation may be degraded for days, low-frequency radio
navigation can be out for hours, and aurora has been seen as low as Florida
and southem Texas (typically 40° geom agnetic lat.)**.

Kp=9

4 percycle

(4 days percycle)

Power systems: No significantimpacton UK power grid likely.

Spacecraft operations: may experience surface charging and tracking
problems, drag mayincrease on low-Earth-orbit s atellites, correcions may be
needed for orientation problems

Other systems: HF radio propagation sporadic, GNSS(GPS) satellite
navigation degraded for hours, low-frequency radio navigation disrupted, and
aurora may be seen across the w hole of the UK.
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Power systems: possible wides pread voltage control problems and some
protective systems will mistakenly trip out key assets from the grid

Spacecraft operations: may experience surface charging and tracking
problems, corrections may be needed for orientation problems

Other systems: induced pipeline currents affect preventive measures, HF
radio propagation s poradic, satellite navigation degraded for hours, low-
frequency radio navigation disrupted, and aurora has been seen as low as
Alabama and northern California (typically 45° geom agnetic lat.)"*

Kp=8,
including a
g-

100 per cycle

(60 days percycle)
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» Ensure everyone knows who is doing g
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« B SRl L 3 * ".-'
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» Satellite operators

© Crown copyright Met Office : — Telluric Currents In Pipelines




_,N‘
<7~ UK Government Developme;_nte
Met Office ;.
e UK National Risk Reglster Review

« Bi-annual review of national risk’ reg|Ster underway
* No change in severity or. lg<el1hood «of space weather event ant|C|pated e

]

+ Socio-economic Analyses- . . - +r ‘4‘.:.“1. o :::

» Multiple socio-economic e%e'rmses belng ﬂndertqkeﬂ e ,ﬁ, .
e International Partnershlp:i@ace Program-me (IPEP)JPEd Wﬁme
- ESA tender issued Dec ‘15" " %% "' r"_ o ’__,;_;’,....u.:ﬁﬁ’u'
+ UK University N A Q‘")

* USA - National Space Weather Actlon Plan:_
* End of 2016, several analyses available; leféTm*t scopes and approaches

e Strategic Defence and Security Review (SDSR)

» High level policy document — review carried out every five years

 First time that space weather included as threat to UK defence and security
© Crown copyright Met Office
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<7~ UK Government Developments

Met Office

e |5 Mission

o Government support at ministerial level

e Needs socio-economic justification to progress further

« IPSP analysis includes business case for L5 mission

* Inclusion of space weather in SDSR provides further support

* Met Office Services Stakeholders Group

 Annual survey in progress

» Gathers feedback on Met Office services to all parts of UK government
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Growing awareness
Consistent messaging

Event response planning
Socio-economic underpinning

Developing forecast capability

© Crown copyright Met Office

nergetic
Electrons

e
-—
Damage to
Spacecraft
Electronics




Any guestions?

Phone: +44 (0) 7867 836 101

© Crown copyright Met Office




<= Services

%Me[ Office Space Weather Technical Forecast

Figure 3: SDOVALA 171183211 Angstrom composite image, showing the dominant dark
blue of the southemn polar coronal hole. The northernmost lobe is increasingly shearing
forward as it reaches lower latitudes with their faster rotation than the poles.
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%Me[ Office Space Weather Technical Forecast

Radio Blackouts - X Ray Flares:

Solar activity has been Low through Saturday, with the largest flare of the day & G1.8 from sunspat
region 2268 at 21:35 UTC. Activity has shown 3 marked downtum in the pest 24 hours, with the
sx-hour pericd in M-clazs flares of recent days replaced by & flal GOES-15 X-ray trace near the
BT boundary todey. This is despite 2277 eppearing ta =till reiain a Deka spaot in its intermeadise
portian, with this and 2268 still Zurich Fii groups. While both groups are spraading laterslly (2277
15 now 23 dagreas across), thes is some consobdation of spots within esch groug, which may help
to explain part of the lack of acivity. MOSWOC raw global probabilities for flares mmain near B1%
fior M-class and 20% for X based on the F-groups, however these are ek to be over-estimaies, and
have been amended dowmwards 1o 60 and 10 respaciively basad on sunspot age and lack of aven
G-class activity.

Figure 4: The two Zurich Fki groups on the disc: 2268 (top) and 2277 (botiom]. HMI flatie ned
intensitygram (left) and HM| colorized magnetogram (right). All images 22 UTC. The
possible Mt Wilzon Delta spot is the northeastmostleading spot in 2277,




