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In Kazakhstan there is an experimental complex for space weather study and forecasting. This
complex is situated near Almaty (Kazakhstan). It includes an experimental setup for records of
cosmic ray intensity (neutron monitor) at the altitude of 3340 m above sea level, the magnetic
observatory «Alma-Ata», an optical interferometer SATI for recording the emission of night sky,
an ionospheric sounder and solar radio telescope. Nowadays the measurements of the solar radio
flux at frequencies of 1.078 GHz and 2.8 GHz (10.7 cm) are carries out on the regular basis with 1
second time resolution. Type II solar radio bursts are currently one of the main observable
precursors of CMEs that will arrive at Earth within a few days after bursts. In view of future
upgrade of the «Orbita» ground regarding new radio astronomical instruments, a measurement
campaign was planned and organized between Institute of ionosphere, <NCSRT» and ETH
Zurich, supported by SSAA. A new Callisto radio spectrometer (eC37) was installed and
configured while the «Orbita» ground station. Results of space environment monitoring in real
time are accessible via Internet.




Almaty High Mountain Cosmic Ray Station
(cosmic ray station Alma-Ata B) is situated near
Almaty city on distance of 28 kilometers at the
mountain and 50 km from the Institute of
Ionosphere. It has been operated since 1973.
Location of Cosmic Ray Station Alma-Ata B:
Latitude 43.25 N

Longitude 76.92 E

Altitude 3340 m above sea level

Present high mountain
Alma-Ata neutron

supermonitor (Alma-Ata B,
43.1 N latitude, 76.6 E



Neutron Monitor “Alma-Ata B”
Institute of lonosphere

National Space Agency of the Republic of Kazakhstan
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The interface with cosmic ray intensity data in real time obtained by means of high-

altitude neutron monitor has been realized on Institute of Ionosphere web-site.
Control panel allows to select a time interval, type of the data and the form of data presentation.
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Two types of the ground-level

Monitoring of solar neutrons by the enhancements of the solar
observations with ground level neutron cosmic ray: neutron and
monitors. proton enhancements, but

neutron enhancement can be
registered before neutron
enhancement.

The observation at the Earth of solar protons and
neutrons, generated during powerful solar flares
(in combination with X-ray and gamma-ray data)
allows us to obtain unique information on the

[—CLMX —MXCO —SOPD |

Sun's flare process and particle acceleration -
mechanisms. =N
The detection of solar neutrons is mostly ,§ 20
probable near local noon at mid- and low-latitude -2
mountain neutron monitors. There are only a few > '°|
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AATB + OULU neutron monitors 1-min data in real time
(MySQL database at the Institute of Ionosphere)
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We propose to input cosmic ray activity indices for investigation of space

weather disturbances in real time

Cosmic Fay Station Alma-Ata B [MNeutron b onitor]
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Satelllte and Anomaly Number
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Satellite malfunction data

The main contribution was from NGDC satellite anomaly database,
created by Daniel Wilkinson.

+

“Kosmos™ data (circular orbit at 800 km altitude and 74° inclination)

+
1994 year anomalies - Walter Thomas report (Thomas, 1995).

+ &

The satellites characteristics - from different Internet sources:
http://spacescience.nasa.gov/missions/index.htm
http://www.skyrocket.de/space/index2.htm
http://hea-www.harvard.edu/QEDT/jcm/space/jsr/jsr.html

http://www.astronautix.com/index.htm




The relation of satellite malfunctions to the behavior of cosmic ray activity indices
for Alma-Ata station. We applied the epoch method to our data, choosing day with
each of satellite anomalies as zero-day. This figure demonstrates that at the high
altitude, just after CRA-index increase, a significant rise of the satellite malfunctions
frequency is observed.

Mean frequency of malfunctions

6
Days from CRA increase (altitude >1000 km)
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Real Time Neutron Monitor Data-Base
ADE8 (NMDB)
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Almaty Cosmic Ray station is included in the world-wide neutron monitor network for
the real-time monitoring of the space weather conditions and European database NMDB

http://www.nmdb.eu

revised corr_for_efficiency values averaged to 2 min from 2012-07-02 10:04:00 to 2012-07-05 10:04:00
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IMPACT OF SOLAR RADIO BURST ON GPS FUNCTIONING
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“Orbita” station is situated on the 2700 m altitude in Zailiyskiy
Alatau mountings about 40 km from Almaty city at the altitude
of 2700 m a.s.l.
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 Determine the time interval for data outpul.

- Republic of Kazakhstan, Almaty city,
DLTD “Institute of ionosphere”

"'Orbita" station, 43°03'29" %, 76°58'24"E
Solar flux at wavelength 27.8 and 10.7 cm

“Orbila” station placed on the 2700 m allitude
in Zailiyskiy Alatau mountings about 40 km
from Almaty city. For the registration of the

solar flux 12 m parabola antenna TNA-57M
an radiometers RM-30 and RM10 are used.

Solar flux observed regular from Oclober 2009,
At graphics are shown digital data for the
last 30 days.
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Radio flux density, e-CALLISTO [ALMATY), May. 10, 2012, 04:10:00 - 04:25:00 Radio flux density, e-CALLISTO [ALMATY). April, 24, 2012, 07:30:00 - 08:00:00
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Integral heliogeophysical database structure
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Since July, 2006 the space environment prediction laboratory
represents the forecast of geomagnetic activity every day on the
site (www.10n0s.kz/?g=en/node/21).

Log in | Register

Institute of lonosphere * English
JSC "Mational Center of Space Research and Technology" * Bycciuii

Home = Prediction of geophysical conditions

Prediction of geophysical conditions
NAVIGATE:
* Geomagnetic

Observatory r
* Prediction of .~ SPACE ENVIRDNMENT!__
genphysical PREDICTION .

conditions "

* The solar flux B LA BORAT ORY
* COSMIC rays

Date Ap-index short description

13 july 2012 9 The geomagnetic field is expected to be at predominantly quit level with isolated unsettled period.
14 july 2012 9 The geomagnetic field is expected to be at predominantly quit level with isolated unsettled period.

15 july 2012 6 The geomagnetic field is expected to be at predominantly quit level with isolated unsettled period.

edit.

Helio-geophysical measurements in real time:

Cosmic Rays| Geomagnetic ﬁeld| Solar radio ﬂux|

Samples of other predictions:

* Daily forecast of geomagnetic activity for B days
* Daily forecast of geomagnetic (Ap-indexes) and solar (F10.7) activity for 55 days




Since July, 2006 the space environment prediction laboratory
represents the every day forecast of geomagnetic activity and the
solar flux density at 10.7 cm for 55 days.
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Influence of high-speed streams

from coronal holes on cosmic ray intensity
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Thank you for your attention!




