
 

   

K anzelhºhe Observatory for Solar and Environmental Research (KSO; 

www.kso.ac.at) is part of the Solar & He-

liospheric Research Group of the Institute 

of Physics of the University of Graz 

(Austria). KSO regularly performs high-

cadence full-disk imaging of the solar 

chromosphere in the Ha and Ca II K spec-

tral lines as well as the solar photosphere 

in white light (see Figure 1). In the frame 

of the Space Situational Awareness (SSA) 

program of the European Space Agency  

VarSITI  
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Figure 1. Kanzelhºhe Observatory (left) and its solar patrol telescope consisting of 

four refractors observing the Sun in Ha, Ca II K, and white light (right).  

(ESA), a new system for real-time Ha 

data provision and automatic detection of 

solar flares (Figure 2) and filaments was 

developed at KSO. The image recognition 

algorithm and its application to flare de-

tection on real-time KSO Ha data is de-

scribed in Pºtzi et al. (2015, Solar Physics 

290, p.951-977, DOI 10.1007/s11207-014

-0640-5). The Ha images and events de-

tected are published in near real- time at 

ESAôs SSA Space Weather portal (http://

swe.ssa.esa.int/web/guest/kso-federated). 
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experts. The daily updates, sent via email, cover infor-

mation on potential high speed solar wind streams ema-

nating from coronal holes (http://swe.uni-graz.at/

solarwind/) as well as filaments which are likely to erupt 

and may have geoeffective consequences. During the  

T he ISEST working group ĂMiniMax24ñ coordinates observations from a worldwide network of partner 

institutes and acts as a long-term campaign providing 

daily updates on solar and geospace events. It also serves 

as a "come-into-contact platform" with a broad range of   

Figure 2. Top: Sequence of HŬ images showing the evolution of a 2B flare that occurred on May 10, 2014. 

Bottom: segmented flare areas.  

Figure 3. Sample KSO HŬ image from July 14, 2015 together with the filament detections. Each filament is 

assigned and tracked by its unique ID (annotated close to each filament).  



 

   

from real-time Ha data for MiniMax24. Figure 3 shows 

an example Ha image together with the filaments identi-

fied and labeled. Those filaments chosen as target for 

MiniMax24, are located within Ñ30Á from central meridi-

an and exceed a size of 10Á in either north-south or east-

west direction. With the aim to statistically monitor the 

performance of the automated method, we also will pre-

pare a catalogue of filaments and filament eruptions 

(Pºtzi et al., 2015, in preparation). 

MiniMax24 campaign in 2013, we visually identified 79 

single filament targets potentially erupting within the 

next 24 hours. From these filament targets 16 actually 

erupted. Statistically, our ability to forecast filament 

eruptions located within Ñ30Á from central meridian was 

around 20%. To forecast eruptions in a time window of 

24 hours was successful for only 6% of the events.  

S ince summer 2015, KSO provides (if weather per-mits) the automated positions of filaments extracted  
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vations which showed deep minima in the 23rd solar cy-

cle [Haigh et al., 2010; DeLand and Cebula, 2012]. At 

the same time we didnôt include full mentioned depletion 

in UV flux in 2007 and took it into account partly (twice 

more reduction than in ñusualò solar minima). We used 

also the increased UV during solar cycle maxima similar 

to 2000. So, the UV difference between solar max and 

solar min was larger than for ñusualò cycle, but less than 

the possible difference between 2000 and 2007. 

C orresponding values of changes in the UF flow (%) of solar radiation between the maximum (2000) and 

minimum (2007) of the 23rd solar activity cycle that are 

used in the calculations look as follows: 

 

the Schumann-Runge continuum   <175 nm         21% 

the Schumann-Runge band         175ï200 nm         15% 

the Herzberg continuum             200ï242 nm    9% 

the Hartley bands            242ï310 nm    4.5% 

the Huggins bands           310ï400 nm       3% 

the Chappuis bands           400ï850 nm 1.5% 
 

T he modelôs lower boundary included spatial struc-ture of planetary waves activity (specific for each 

season of the year) with wave numbers 1, 2, and 3 ac-

cording to empirical data [Hurrell et al., 1998]. 

ABSTRACT 

G lobal circulation model of the Troposphere-Middle 

Atmosphere-Lower Thermosphere ARM 

(Atmospheric Research Model [Krivolutsky et al., 2015a] 

is used to simulate the thermal and wind response to solar 

cycle-induced UV variations. ARM covers altitudes from 

1 to 135 km and has corresponding spatial resolution: 1 

km in altitude; 11.25Á in longitude; 5Á in latitude. Internal 

Gravity Waves parameterization [Lindzen, 1981] and 

planetary waves (PWs) structure on the basis of observa-

tions are determined at the lower boundary of the model.  

Changes in UV radiation, which is absorbed by ozone 

and molecular oxygen, are introduced into the model to 

find the corresponding global wind and temperature re-

sponse. Stationary PWs with zonal wave numbers 1, 2, 3 

are included at lower boundary in model runs. The simu-

lations show that atmospheric response to solar cycle has 

a visible non-zonal character with the amplitude of about 

5 K in the troposphere for the winter season. The effect is 

rather smaller for summer due to the trapping PWs at 

lower altitudes. So, in accordance with the results of sim-

ulations, the link between the solar UV variability and the 

middle and low atmosphere strongly depends on the 

ozone and PWs activity. 

 NUMERICAL SCENARIO 

W e have in mind the observations of UV flux in different spectral bands, including the last obser- 



 

  

F igure 2 illustrates  temperature changes between maxima and minima of solar cycle. Figure 2 shows 

that the effect of the solar cycle (zonally - averaged val-

ues) at the altitudes of the ozone layer is about 2 K what 

is similar to satellite data analysis results in Soukharev 

and Hood [2006]. The effect becomes stronger (more 

than 10 K) in the lower thermosphere where the ampli-

tude of radiation variations absorbed by molecular oxy-

gen increases.  One can see the increased temperature 

effect in January in the Southern Hemisphere which has 

seasonal nature.  We see also unusual negative effect of 

solar cycle in the summer polar mesosphere. Authors 

suppose that it is a consequence of upward motions.   

F igures 3, 4 and 5 present latitudinalïlongitudinal sec-

tions of the temperature effects at 70 km, 30 km and 

5 km altitude respectively. The figures show the wave 

structure of the temperature response to the solar cycle on 

all the calculated altitude levels in the lower and middle 

atmosphere whereas averaging by latitude circle  registers 

a significant response only in the thermosphere and hides 

the wave structure below 90 km. The wave structure is 

evidently governed by the presence of stationary waves 

which transfer the disturbance from higher levels to the 

troposphere and the lower stratosphere.  

RESULTS OF SIMULATIONS 

W e begin with planetary wave response. It was found in simulations that the most sensitive to 

solar cycle mode is s=2. Figure 1 shows global wave 

structure for maximal and minimal activity of the Sun 

and for this mode. 

Figure 1. Planetary wave amplitude (dam) with wave-

number s=2 for maximal (a) and minimal (b) solar activ-

ity in January (ARM simulations).  

Figure 2. Changes in temperature caused by solar cycle 

in January (a) and July (b) (simulations with ARM).  

Figure 3. Changes in temperature at 70 km caused by 

solar cycle in January (a) and July (b) (simulations with 

ARM).  



 

   

CONCLUSIONS 

S ummarizing the presented model results obtained with ARM, we can conclude that new features in the 

response of the atmosphere to solar cycle have been 

found ï latitudinal dependence of temperature response.  

This effect (butterfly-like in the stratosphere) really exists 

in the results of model runs at all altitudes between tropo-

sphere and mesosphere. It should be underlined that real-

ly we have large scale areas with positive and negative 

response on the globe at the same time and such effect 

disappears when we look at zonally-averaged tempera-

ture fields.   The amplitude of temperature deviations in 

the troposphere (at 5 km) caused by solar cycle equals 5K 

approximately and it is obviously, the manifestation of 

PWs determined at lower boundary of the model. These 

waves penetrate to higher altitudes where the UV solar 

radiation is absorbed. Presented results illustrate that the 

link between the Sun and the atmosphere depends strong-

ly on the sensitivity of PWs to UV variations, which dis-

turb temperature and wind due to the absorption by ozone 

and molecular oxygen (at higher altitudes). These results 

are from the paper [Krivolutsky et al., 2015b]. 

This work was supported by Russian Science Foundation 

for Basic Research (grant ˉ ˉ 13-05-01052-a). 
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Figure 1. Adapted from Gabrielse et al. [2014]. Dawn-dusk asymmetry of injections throughout the magneto-

tail, similar to observations of reconnection, fast flows, and dipolarizing flux bundles. Injection probability 

plotted per 1 h MLT bin (a) beyond and (b) within 12 RE. Medians noted with arrows. Probability defined as 

the occurrence rate for that MLT sector normalized by the total occurrence rate for that species. Electron-

only and ion-only events are offset due to grad-B drift. (c) Electron and (d) ion dispersionless injection occur-

rence rates plotted per 4 Ĭ 4 RE bin. The heavy circle marks R=12 RE. The bins in which the spacecraft 

spent <20 h were not included.  
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O bserved as a sudden increase in particle flux across several energy channels (10s-100s 

keV), injections are signatures of particle transport 

and energization in the magnetosphere. By trans-

porting convecting particles to within the Alfv®n 

layer, injections provide a seed population to the 

inner magnetosphere that can be further energized to 

relativistic energies, creating a spacecraft hazard. 

Knowing the physical process behind injections is 

therefore important both for predicting space weath- 

er in the inner magnetosphere and for understanding 

how particles are transported and energized 

throughout the magnetotail.  

B ecause the focus of injection analysis was pre-viously at geosynchronous orbit, I used the 

Time History of Events and Macroscale Interactions 

during Substorms (THEMIS) satellites to extend 

statistical observations from geosynchronous to 

~30RE. We found injections are prevalent in the pre

-midnight sector, and are correlated with earthward  

 

 

 



 

   

 
 

Figure 2. Superposed epoch analysis of simultaneously observed electron and ion injections, assumed to be 

observed at the acceleration region. Adapted from Figure 13 in Gabrielse et al. [2014].  Ion injectionsô on-

set is t0. (a) Median change in ion energy flux. (b) Median change in electron energy flux. (c) Median 

change in Bz. (d) Median Vx. (e) Median EY. (f) Median change in |AL|.   

flows, dipolarization, enhanced dawn-dusk electric 

field, and enhanced AL. My ongoing work is further 

characterizing injections through observations and 

with an analytical model of the earthward-traveling 

dipolarizing flux bundle, which allows us to deter-

mine electron trajectories and sources.  

H aving studied substorms as an undergraduate at Florida Institute of Technology, I was ecstatic 

to join the THEMIS team at UCLA, where I contin-

ue to enjoy the stimulating atmosphere as a re-

searcher after graduating with my Ph.D. last year. 

Reference 

Gabrielse, C., V. Angelopoulos, A. Runov, and D. 

L. Turner (2014), Statistical characteristics of parti-

cle injections throughout the equatorial magnetotail, 

J. Geophys. Res. Space Physics, 119, 2512ï2535, 

doi:10.1002/2013JA019638. 



 

  

T he ñUnsolved Problems of Magnetospheric Physics Workshopò (sponsored by SCOSTEP/

VarSITI) was held in Scarborough, UK from 6-12th 

September, 2015.  The meeting was convened to 

assess our current state of knowledge regarding 

magnetospheric physics and solar-wind/

magnetosphere interactions.  57 scientists attended 

the workshop.  Over six days discussions centred on 

what we donôt know about the magnetosphere, ra-

ther than what we already do know.  A Special Sec- 

tion of the JGR Space Physics on ñUnsolved Prob-

lems in Magnetospheric Physicsò will be open for 

paper submission from 1st October 2015 to 1st Feb-

ruary 2016.  More information regarding the meeting 

can be found at http://spacescience.org/upmpw/.  

T he workshop is the fourth in a series of meetings previously held in Chile and the USA.  We are 

already looking forward to the next meeting in the 

series - to be held in Chile in the autumn of 2017!  

 

 

 

 

 
 

 

 

 
Figure 1. The workshop combined formal talks and 

discussions sessions in order to address unsolved 

problems in magnetospheric physics. 
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from 3 African Countries (Nigeria, Kenya and South 

Africa), France and India.  22 papers were presented 

as follows: 5 plenary papers; 15 orals and 2 posters.  

Technical sessions covered in the conference were: 

Solid Earth & Ocean Sciences; Atmospheric Sci-

ence; Astronomy and Planetary Science; Solar and 

Terrestrial Science (Equatorial ionospheric dynam-

ics, Space weather, VarSITI: SCOSTEP new scien-

tific activity); Hydrological Science, Space weather 

effects on GNSS application at equatorial latitudes ; 

Earth & Space Science Informatics ESSI; and Sci-

ence/Applications of SBAS/EGNOS in Africa. Par-

ticipants had close interaction and exchange ideas 

during the Conference which was supported by the 

Centre for Atmospheric Research, National Space 

Research & Development, Nigeria and SCOSTEP/

VarSITI. The 2016 AGS conference is scheduled for 

Abidjan, Cote DôIvoire in November 2016. Check 

www.afgps.org for details. 

 

 

 

 

 

  

  

 

 
tŀǳƭ .ŀƪƛ  

Figure 1. Participants of 2015 AGS Conference. 
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T he 2015 Annual Conference of AGS took place at the Kenya Institute of Curriculum Develop-

ment, Nairobi, Kenya, between 21st and 25th Sep-

tember 2015. The conference featured conferment of 

AGS fellowship award on six (6) eminent scientists 

for their enormous contributions to the development 

of Earth and Space Science in Africa. Twenty two 

(22) participants attended the 2015 AGS conference  



 

   

 

of-art solar ground-based and space-based observing 

techniques and related topics. Total of 56 oral contri-

butions (including 21 invited) and 42 posters were 

presented at this well-attended meeting (91 partici-

pants) co-sponsored by the SCOSTEP/VarSITI. The 

LOC partially supported from this sponsorship 13 

mostly young participants. The CSPM-2015 scien-

tific meeting (http://www.mat.uc.pt/~cspm2015/

overview.html) covered various aspects of solar dy-

namic and magnetic phenomena which are observed 

over the entire electromagnetic spectrum. Emphasis 

was placed on instrumentation, observing tech-

niques, and solar image processing techniques, as 

well as theory and modelling through detailed radia-

tive transfer in increasingly realistic MHD models. 

Many young scientists are familiar with ground 

based instruments and data, so this was an oppor-

tunity for them to participate in international efforts 

for mutual scientific benefit.  
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Figure 1. Group photo of participants.  

T he second Coimbra Solar Physics Meeting was held in the University of Coimbra (Portugal) 

during 5 ï 9 October, 2015, for discussing the state- 

Rwanda, Kenya, Egypt, Cote D'Ivore, Tanzania, and 

Brazil. Thirteen (13) lecturers from Japan and Nige-

ria introduced ionospheric dynamics, measurement 

techniques, Spread-F/plasma bubbles, and space 

weather.   A visit of observatory to see a MAGDAS 

fluxgate magnetometer and an OMTI all-sky airglow 

imager was held on Thursday.  Participants enjoyed 

lively discussions with the lecturers and mutual 

communications during this one-week school. This 

school was supported by Centre for Atmospheric 

Research (CAR), Solar-Terrestrial Environment La-

boratory (reorganized to ISEE from Oct. 1, 2015) of 

Nagoya University, JSPS core-to-core program B. 

Asia-Africa Science Platforms, Japan, International 

Center for Space Weather Science and Education 

(ICSWSE) of Kyushu University, and SCOSTEP's 

Capacity Building program.  
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Figure 1. Participants of ISELLI. 

T he International School on Equatorial and Low-

Latitude Ionosphere (ISELLI) was held at Abu-

ja, Nigeria on 14-18 September 2015.  Participants 

are 65 students from 7 countries from Nigeria,  
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T his Workshop was held in Tokyo at the Nation-al Institute of Information and Communications 

Technology (NICT) fro>k��28 to 30 September 
2015.  In total, 51 papers (36 oral and 15 poster pa-

pers) were presented.  Among these, 29 papers dealt 

with data-oriented activities (data systems, metadata 

networks, databases, data-oriented information tech-

nologies), and 20 data-analysis papers were present-

ed to discuss solar-terrestrial phenomena with vari-

ous time scales, including the St. Patrickôs Day 

2015and the Summer Solstice 2015 Events. Present-

ing  materials (PDF) of these papers have been  
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linked to the final programme posted on the Work-

shop Web page*.  As an initial step of collaborations 

between SCOSTEP and WDS on data activities of 

VarSITI, a Letter of Agreements (LoA) was signed 

during the Workshop by which SCOSTEP becomes 

a formal Partner Member of the World Data System 

(WDS)À.  Papers relevant to this Workshop will be 

published in a special issue of the Earth, Planets and 

SpaceÀÀ. 

*http://isds.nict.go.jp/scostep-wds.2015.org/

index.html 

Àhttps://www.icsu-wds.org/news/news-archive/

scostep-becomes-wds-partner-member 

ÀÀhttp://www.earth-planets-space.org/  

Figure 1. Top: Group photo on 29 September 2015. 

Bottom: Signing LoA by the SCOSTEP President 

(N. Gopalswamy, right) and the WDS-IPO Execu-

tive Director (M. Mokrane, left).  


