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Polar Research Institute of China

Introduction on
Polar Atmospheric and Space Physics Division (PASP) in PRIC

Main research interests

A Aurora and
magnetospherialynamics

A Polar ionosphere
particles and” 8 A Polar upper and middle
R meenetic g atmosphere
e/ A Plasma waves in polar
photons™% regions
A Coupling between solar

wind, magnetosphere,
surface lonosphere, and upper
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coronal mass ejection magnetosphere. A Space weather and climate
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Polar Research Institute of China Observatory in Iceland?
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Iceland¢ China- Main agreements OBSERVATORY

ClAO

A A Framework Agreement on Arctic Cooperation was signed byJ¥eeig former Foreign
Minister of China an@ssurSkarphéadinssqgrformer Foreign Minister of Iceland, in April
2012 during an official visit by the former Premier of China, Wen Jiabao, to Iceland.

A A memorandum of understanding in the field of marine and polar sciencéeghdology
between the Icelandic Ministry for Foreign Affairs and State Oceanic Administration, was
signed on the same occasion.

A Agreement on Scientific Cooperation on Chiceland Joint Aurora Observatory between
Science Institute, University of Iceland and PRIC, August 2012

A MoU on Chinesg¢celandic Research Cooperation on Arctic Issues between PRIC and
RANNIS, August 2012

A Framework Agreement on Chifeeland Joint Aurora Observatory, between PRIC and
Rannis2013 and renewed in 2018. s




Preparation visit to China, June 2012 — AURORA

OBSERVATORY

KARHOLL

www.karholl.is



L
e

The forming of the cooperation OBSERVATORY
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A Xu Long came to Iceland in August 2012. Visited both Reykjavik and Akureyri.
A Site visit by PRIC leaders to Karholl.




Xu Long leaders at Karholl, August 2012 —AURORA
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Chinalceland Arctic ObservatoryCIAO OBSERVATORY

ClAG

- TheChinalcelandArctic ScienceDbservatoryCIAOjs basedon scientificcooperation
agreement between The Icelandic National ResearchCouncil - RANNISand the
ChinesePolar Researchinst ¢ PRICo facilitate scientific cooperation between the
countries

- Theland andfacilitiesat Karhollare owned and operatedby the a locallyestablished
non-for-profit fund AQ,in cooperationwith RANNISunder a longterm 99 year use
agreementwith PolarResearchnstitute of China,PRIC

- First agreementwith AO was signedin 2013 and the Observatorywas formally
openedin October2018
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Key Partners in the scientific cooperatiohinese / Icelandic OBSERVATORY
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China:Polar Research Institute of China, National Space Science Center, Chinese Academy
of Sciences (CAS); Institute of Geology and Geophysics, CAS; China Research Institute of
Radio Wave Propagation; National Center for Space Weather; Institute of Space Physics
and Applied Technology, Peking University; School of Electronic Information, Wuhan
University; School of Earth and Space Science, University of Science and Technology of
China; School of Space Science and Physics, Shandong University.

Iceland:The Icelandic Centre for ReseaitRANNIS; Science Institute of the University of
Iceland; The Icelandic Meteorological Office; The University of Akureyri; The Icelandic
Arctic Cooperation Network; Husavik Academic Center; The Marine and Freshwater
Institute; The Agricultural University; The Arctic Portal.



The fields of science at CIAO e

CAC

The partnership with Chinese and international scientists through the Icelandic framework opens for
cooperation in multiple fields of Arctic science.

The scientific emphasis will be on, but not limited to:
solarterrestrial interaction

space weather

upper atmosphere observations

auroras and geomagnetic field variations
climatology

glaciology

meteorology

oceanography

biology

ecology

volcanology
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All observation data will be made available and open to the international
scientific community.




International scientific cooperation OBSERVATORY
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Among the organizations that are involved in the international cooperation are:
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ChinaNordic Arctic Research CooperatiodNARC OBSERVATORY
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China-Nordic Arctic Research Center DAGANIZATION  PROGRAM  SYMPCSIA MINVIERS  RESEAACH NDAS

CNARC SYMPOSIA
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Site plan for Karhéll, Reykjadalur OBSERVATORY
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The building; ground floor ¢ exhibition centre OBSERVATORY
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First floorc administration and research OBSERUATORY
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Second floork research OBSERUATORY
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The Opening October 2018 OoBShRVATORY

Clao

At the Opening of the China-Iceland Arctic Observatory - CIAO in October 2018.

The cooperation

The aim of this cooperation is to further scientific
cooperation between Icelandic and Chinese
scientists and to advance knowledge in multiple
fields of Arctic science. Participation by scientists
from other nationsis encouraged.

The Arctic Observatory is governed by a joint
organizational and management committee, the
CIAO board, with the support of an international
Science and Outreach committee. The scientific
emphasis will be on, but not limited to: the
understanding on solar-terrestrial interaction and
space weather by conducting polar upper
atmosphere observations such as auroras and
geomagnetic field variations; climatology;
glaciology; oceanography; biology; ecology; and
other related fields of science.

Special emphasis will be on outreach to the
public. Within the he CIAD will be a Guest centre

doardiratoad tn Crionra Coammiiniratinn hacoard - An




The Opening October 2018 OoBShRVATORY
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Research partners

Iceland: The Icelandic Centre for Research,
Science Institute of the Universitry of
Iceland, the Icelandic Meteorological
Office, The University of Akureyrl, the
Icelandic Arctic Cooperation Network,
Husavik Academic Center, Arctic Portal,

China: Polar Research institute of China,
National Space Science Center, Chinese
Academy of Sciences (CAS); Institute of
Geology and Geophysics, CAS; China
Research Institute of Radlio Wave
' ion: National Center fon Space

v Qf.Cmm: School of Space
and Phﬁ:. Shandong University.
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The Opening Interior OBSERVATORY
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Top of the line infrastructure OBSERVATORY
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The Opening Interior OBSERVATORY
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The science of Aurora e

ClAO

The current equipment at CIAO to monitor the Aurora:

A Camerag; reattime alksky cameras, monitoring the aurora

A Lidarc measuring the distance to a target by illuminating the target with laser light and
measuring the reflected light with a sensor.

A Riometer fieldc listening to the Auroral heriometer (relativeionosphericopacity
meter) determines the radiovave absorption in the ionosphere by measuring the
received cosmtnoise power. Riometer responds to the diurnal variations in solar
radiation, and measures the occurrence, intensity and time variations of ionospheric
absorption caused by particle precipitation andax illumination of the atmosphere.

A Magnetic metersc monitor the eartis magnetic field variations



Aurora

Upper edge, rare
(500-800 km)
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Space Shuttle
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Upper edge, typical
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Space weatheg effects on our daily lives
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Imaging Riometer Array OBSERVATORY
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TheGlobalRiometerArray (Gloria)is an attempt to unite the different riometry groupsaround
the world (and their riometers) to provide a globaloverviewof solarterrestrial physics(STP)
events,whichis an internationalcollaborativeprogramfor scientificinvestigationof the role of
particleprecipitationin the sun-earth connection

In particular it aims at an improved understandingof the couplingmechanismbetween the
solarwind, magnetsophereandthe ionosphere

There are currently over 20 imaging riometer arrays worldwide, both hemispheres By

providing a global overview of STPprocesseswve will be in a better position to understand
them.


http://spears.lancs.ac.uk/cgi-bin/riometers
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Riometer field at CIAQin cooperation with Lancaster University, UK
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Riometer field Imaging Riometer OBSERVATORY

Riometer field at CIAQtechnical equipment and the science

Karholl imaging riometer beam projections (90km altitude
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Cosmic Noise

D-Jlayer o =90 _

lonospheric

Galactic radio sources

The Aurora makes the atmosphere
opaque to radio noise from our galaxy
at altitudes of 60-100 km, reducing the
intensity of the noise received at the
ground.

The imaging riometer works like a
camera, taking a picture of the radio
noise once a second

The 8 x 8 array receives 1
image/second at 38.235 MHz and forms
49 imaging beams.
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Z#>. METEOROLOGY

i SPACE WEATHER

Mieteorsiagy % b beaith of the atmaspieric ksazes which (hel ae »
atmsplers chamisy 3 daw\vaahzﬂ physics, wih'a major focus
yeexhecdorecasing

- Emphasigs on sciencecommunicationand
outreachto the public, includingthrough an
on-sight Exhibition Centreaswell asthrough
virtual cooperation with remote science
centres, for education and supporting
tourismcompanies

u rww\. 1

Meteorokgy hias wuumh
Woeinr forocast

|WJ G’nbﬂ

- Under the framework agreement between
PRIC and RANNIS Iceland is to lead the
outreach, including the operation of the
Science and Outreach centre, management
of its activities and its planned exhibition.
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Aurorac Guest Centre Outreach Exhibition OBSERVATORY
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- Themainobservatorybuildingis 760m?2 on three floors.

- The215m?2 groundfloor, includingthe auditorium seatingover 50 people,is dedicatedto the
OutreachExhibitionCentrewith another 100 m? + on the first floor for displaysmeetingsand
catering

Sciencelourism servicesand productsfor Dancingwith the Lights- Auroraexhibition

A Further the public® scientific understanding including on solarterrestrial interaction and
spaceweather

A to design new science exhibition related servicesand products for international science
communication

A supportscienceaducation

A to increasethe understandingof the environmental culturaland socialdynamics

A2 LINPY20S SYUdNBLINBY S dzNBE K A0UI aiS2R N SIAAS & LAYK
opportunities for tourism and experience industries

A to provide new business opportunities for local companies



AURORA Karholl initial exhibition conce OBSERVATORY
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. METEOROLOGY

Cing

Meteorology 18 a branch of the atmaspheric sclences which Includes
atmaspheric chemistry and atmospheric physics, with a maja- focus on
weather forecasting,
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AURORA Karhall initial exhibition concept OBSERVATORY
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Aurorac photo taken at the observatory o T
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Mockup of a Satellite OoBShRVATORY
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Mockup of satellite, lidars or
magnetic measurement equipment
for people to view up close



