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Observation Chaln of IGGCAS

Data Center in IGGCAS

Beijing Station
(40.3°N , 116.2°E )

Sanya Station
(18.3°N 109.6°E)

Zhongshan Station
(69.4°S 76.4°E )

Yellow River Station
(78.9°N 11.9°E )
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Mohe Station
(53.5°N 122.3°E)

Wuhan Station
(31.0°N, 114.5°E)



Observation Instruments
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SIS

B VHF Radar (1 set)

W Atmospheric electric field mill ( 1 set )




lonosonde Chain of IGGCAS

Beijing (40.3°N, 116.2°E )
DPS4D since Dec. 2009

Sanya (18.3°N, 109.6°E)
DPS4D since May 2011
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Four stations in a chain

along 120° E meridian are
equipped with DPS4D
digisondes
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Mohe (53.5°N, 122.3°E)
DPS4D since Sep. 2010

Wuhan (31.0°N, 114.5°E)
Vertical sonding since 1946
DPS4D since Apr. 2010
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|GGCAS meteor radar chain (all sky meteor radar)

Mohe(MH)
_ (63.5° N, 122.3° E)
2011 -

Beijing(BJ)
-(40.3° N, 116.2° E)
2002 -

Wuhan(WH)

(31 0% N, 114.57 E) equipment hut: \
transmitter, receiver, transmit
analysls computers antenna

Sanya(SY)

% (18.3° N, 109.6° E) -

‘2009
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|GGCAS meteor radar chain (all sky meteor radar)

B Observables:
u: zonal wind

v: meridional wind

B Altitude range:
70 -110 km

B Altitude resolution:
2 km

B Time resolution: P iy O

Helght - Events: 714
!

v" Suitable for study tides
In MLT region

A 1




| GGCAS meteor radar chain (wind observation)

# (m/s)

B Sample observations: g
(2012.11.21-2012.11.28) I u‘l\\{'{*

€ Period g;Bﬁ it;-hf h wﬂh‘m
1,1/2,1/3..., day TN T T

& Latitude variation

Altitude(km) ~ Altitude(km) Altitude(km) Altitude(km)

diurnal (semidiurnal)
variation dominates at
low (mid)-latitude
stations

€ Altitude variation
peak in MLT region

Altitude(km)  Altitude(km)  Altitude(km)  Altitude(km)

€ Day-to-day variability




GPS & Magnetometer Chain of IGGCAS

 GPS TEC and Scintillation
— Yellow River since 2007
— Mohe since 2006
— Beljing since 2004
— Wuhan since 2001
— Sanya since 2004
— Zhongshan since 2012

 Magnetometer
— Mohe since 2000
— Beijing since 2000
— Sanya since 2006
— Zhongshan since 2010



http://space.iggcas.ac.cn
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Portable Digital lonosonde (PDI)

e Sending antenna 4m*27m
e Recelving antenna 3m*27m
e Shaoyang (111.5E, 26.9N)

since 2012
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PDI (2013.03.10, 05:48)

DPS4D (2013.03.10, 05:45)
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Multiple GNSS Recelver

GLONASS >
>

GPS

<

W Ion sphere
BGZ Receiver '
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TECV(TECU) TECV(TECU) TECV(TECU) TECV(TECU)

TECV(TECU)

GPS 2014-05-01 - 2014-05-07
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VHF Radar Iin Sanya

 |lonosphere coherent
— Irregular structure of ionosphere

 All sky meteor radar
— wind observation
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Solar-Terrestrial Environment Research

Network (STERN)

(10 stations + 1 data center) e

engcheng
U
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Madrigal database

* The Madrigal database stores data from a wide
variety of upper atmosphere research instruments

« Number of instruments in Madrigal (summer 2013):
— Incoherent scatter radars: 22

— MST radars: 3 r
— MF radars: 16
— Meteor radars: 7
. Incoherent Scatter Radar TEC via GPS
— FPI: 23
— Michelson Interferometers: 6
— Lidars: 4

— Photometers: 4

MF Radar 19



Mirror site of Madrigal

5 GIRO (Global lIonospheric R...
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Mirror site of GIRO

IGGCAS mirror site
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Internet Internet

DPS4D

Beijing

Four digisondes of IGGCAS send data to UMLCAR
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IRI Real-Time Assimilative Mapplng A 'y ¥ ﬁ _
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Global Near-Real-Time F2-layer Critical Frequency

foF2: Deviation from Climate

hour Latest Weather
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Prediction model of short-term 1onospheric foF2

HRS, HRC, DNS, DNC,
F107, ap, Dst, foF2

v

Training dataset

v v
Initial distribution D; H» Distribution D, 3 - -+ | Distribution Dy ‘
v v v | Adaboost-BP
Weak learner A, Weak learner /1, — Weak learner /it ‘

AdaBoost ensemble

v
Final hypothesis /4
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Prediction model of short-term 1onospheric foF2

The contribution of input parameters Comparison of different methods for
18 . Wakkanai data versus F107 values
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v' 120° E meridional chain

four meteor radars at
Mohe(MH), Beijign(BJ), ‘

Wuhan(WH), Sanya(SY)

v" 3D distribution of winds

Height{km)

longitude: 120° E
latitude: 15-55° N
altitude: 80-100 km
local time: 0-23 LT

Horizontal winds @ 00:00 UT
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? 40° N zonal chain
Need wind observations
from the stations around 40° N
to extract the non-
migrating tidal component

« |7 120° E meridional chain
y Need wind observations
from the stations (especially in
the S. Hemisphere) along the
120° E meridian

to decompose the tidal
modes In both Hemispheres




Thank you for your attention!

Dr. Xiukuan Zhao (Kevin)

zxk@mail.iggcas.ac.cn
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