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Wp index: A new substorm index derived from
high-resolution geomagnetic field data at low
latitude

M. Nosé,* T. Iyemori,.1 L. Wang,2 A. Hitchman,? J. Matzka,® M. Feller,* S. Egdorf,4

S. Gilder,* N. Kumasaka,® K. I(cavga,6 H. Matsumoto,® H. Koshiishi,® G. Cifuentes-Nava,’
J.J. Curto,® A. Segarra,® and C. Celik’

Received 27 February 2012; revised 6 June 2012; accepted 7 June 2012; published 1 August 2012.

[1] Geomagnetic field data with high time resolution (typically 1 s) have recently become more
commonly acquired by ground stations. Such high time resolution data enable identifying Pi2 pulsations
which have periods of 40-150 s and irregular (damped) waveforms. It is well-known that pulsations of this
type are clearly observed at mid- and low-latitude ground stations on the nightside at substorm onset.
Therefore, with 1-s data from multiple stations distributed in longitude around the Earth’s circumference,
substorm onset can be regularly monitored. In the present study we propose a new substorm index,

Citation: Nosé, M,, et al. (2012), Wp index: A new substorm index derived from high-resolution geomagnetic field
data at low latitude, Space Weather, 10, 508002,| doi:10.1029/2012SW000785
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Mesospheric wind velocity data (30min. mean) observed with MF radar
at Poker Flat, Alaska

Horizontal wind velocity in the alitude range of approx. 50-90 km is observed with Poker Flat MF
(medium frequency) radar, using the radar wave at 2 43 MHz. The radar receives weak radio echo
signals returned from the weakly ionized atmosphere (ionospheric D-region) at the target aftitudes, to
deduce horizontal air motions (Murayama, Y., K. Igarashi, D. D. Rice, B. J. Watkins, R. L. Collins, K
Mizutani, Y. Saito, and S. Kainuma, Medium Frequency Radars in Japan and Alaska for Upper
Atmosphere Observations, IEICE Trans., E83-B, pp.1996-2003, 2000). Poker Flat MF radar has been
constructed as part of Japan-US joint research program of Arctic middle & upper atmosphere ("Alaska
Project”) in collaboration between National Institute of Information and Communications Technology,
Japan (formerly Communications Research Laboratory), and Geophysical Institute, University of Alaska
Fairbanks
Data Citation
Citation. Alaska Project of NICT (CRL)-GI/UAF. Mesospheric wind velocity data (30min. mean) observed with MF
radar at Poker Flat. Alaska, doi 10 17591/55838dbd6c0ad

General Characleristics
Parameters. Mesospheric horizontal wind velocity

Processing

level
Latitude: 65.1

Longttude: -147.5

Temporal 30 minutes

resolution

Start date: 1998-10-16T01:45:00

Stop aate: -PT1D

QAGU PUBLICATIONS

AT

Journal of Geophysical Research: Atmospheres

RESEARCH ARTICLE

Key Points:

+ We confimed that gravity wave
kinetic energy (GW-KE] has 2 pesks in
& dhay ot Poker Flat

+ The phase lock ielation i passibly due
16 orographic gty wave disgs

Correspondance 1o:
T. Kinoshaa,
Kincshirasnict gop

Citation:

Kinoshita, T. Y. Muisyama, anel

S, Mawarmura (2015, Tidal
modulations of mesosphess
ravety wave kinetic energy
obwerved with MF racar ai Poker
Flat Research Range, Alaska, J. Geo-
A
doc10.1002/20145002 7647

fieceived 29 SEP 1014

Acorpted 1 JUN 2015

Accepted anticle anline 5 JUN 2015
Published online 14 U8 2015

Tidal modulations of mesospheric gravity wave kinetic
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Abstract The interactions between gravity waves and atmospheric tidal wawves have been
observationally studied, although the phase relation between them has not been fully understood.

In this study, the long-term wind velecity data cbserved with the Poker Flat MF radar (65°N, 147°W) were
analyzed for the period of 1999- 2008 to show local time dependence and seasonal climatologies of the 12 h
and 24 h companents in the mesospheric winds and their modulations of gravity wave kinetic energy. We
made climatological 1 day composite plots of the kinetic energy of gravity waves for wave periods of 1-4 h
and harmonic compenents of horizental wind for each month, The results show that the kinetic energy

of gravity waves peaks twice at 3-6 LT and 18-21 LT, which tend to coincide with the transition of the

12 h component of zonal wind from westward to eastward flow. On the other hand, a 2 month case study
revealed that the gravity wave kinetic energy and the 12 h components of zonal wind appear to keep their
phase difference constant (like a “phase locked”) for more than 10 days. Events of this kind are also found in
other years. To examine whether this relation can be explained by interaction between the 12h component
of zonal wind and gravity waves, we applied a gravity wave drag model to the background state defined

as the sum of observed monthly mean and harmonic components of zonal wind. It is suggested that the
orographic gravity wave drag has a 12 h periodicity and that the time of the drag enhancement changes

in time following change in the phase of harmanic components of winds.
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