NoHocohepHbIe sapuayuu 80 8peMs
deticmeusi TL| e ATP e XXl eeke

B naHHOM paboTe aHanu3npyeTca noBeaeHne noHocodepbl A3nMaTcko-
TuxookeaHCKoro permoHa Bo Bpems aeucteus TL ( Tponnyecknx LUKIIOHOB).
PaccmaTtpuBaloTcs Bapuaumm pasriMyHbiX MOHOCKEepPHbIX NapamMeTpoB pa3HbIX
noHocdepHbIX crioeB. [laHHble ABMATCA YacTbio 6a3bl AaHHbIX SPIDR (Space
Physics Interactive Data Resource) 3a 2001-2014 rr. OTAenbHoe BHUMaHNe
yoenseTcA BOMPOCY O XapakTepe usMeHeHUst MoHocdhepbl NPU HaNM4YIuUu
oporpacunyeckoro acpcpekra (korga nyto TLl HaunHaeT npoxoanTb Hag beperom
cywu).lnaBHasa uenb padboTbl — MOUCK OTKIIMKA MOHOChepbl Ha TpONUYeCcKne
LUKMOHbI. [laHHbIX MOUCK COMPSXXeH C MOMCKOM MexaHu3mMma B3anmogeuctema «TL-
noHocdepa». CoBpeMeHHble MeXayHapoaHble nccrnegoBaHUs B3aUMOCBS3U
Tponn4yeckunx umnknoHoB (TL) n noHocoepbl conpsikeHbl ¢ 60NbLLMMU
CJTIOXKHOCTAIMU AOKa3aTesibCTBa AEeMCTBUA BO3MOXHbIX MEXaHU3MOB BO34eUCTBUSA
TL Ha noHocdepy. NMNonbiTka BbIOpaTh MexaHU3M B3anmogencTeua «TLL-
noHocdepa», KOTOpbIN Handoree COOTBETCTBYET NOJTYY4EHHbLIM KOJNEKTUBOM
pe3ynbTatamM aHanusa, npuBOAMUT K crieayloLllieMy BbiBOAY: CKOpee BCero Mol
umeem aerno ¢ adpdektom ot BI'B (BHYyTpeHHUX rpaBUTALMOHHbLIX BOJIH) U
BepTUKaNbHbIX ABMXEHUA CUHONTUYECKOro Maclwutaba B pe3ynbTate AeUCTBUSA
TL.(vandart@seeingear.org)
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B cuiy cBoe mpUpOabl, SBISSICH IPOLYKTOM
MOHHU3AIMY Pa3JIUIHbIX HEUTPAIbLHBIX Ia30BhIX
COCTaBJISIONIMX, HOHOC(hEpPA 3EMIIA JOCTATOYHO
OBICTPO pearupyeT Ha U3BMECHEHUS KOCMHUYECKOTO
M3JIYUYEHUS, a TAKXKE COCTaBA HEUTPAJILHOU
aTMOC(EpHI.

OTKJIOHEHUSA B MOBEACHUM MTAPAMETPOB
MOHOC(epbl 0OHAPYKHUBAIOTCS BCICACTBUE
BO3MYIICHUN aTMOC(HEPHI HA TPOITOCHEPHBIX
BBICOTAaX Y BBILIC (HAIIPUMED, CTEHEPUPOBAHHBIE

Ipo3aMu, IUKJIOHAMH, IIIKBaJIaMH, YyparaHaMH U
T.].)



There are some possible ways of TC-ionosphere interactions:

1. TCs would affect conditions in the ionosphere through both the atmospheric
GWs from their strong convective towers and the associated synoptic-scale
motions in the stratosphere and ionosphere. (G.J.Bell,1981).

2. An effect of external electric currents on the global atmosphere-
lonosphere el. circuit may be one of possible mechanisms of interaction
between atmospheric and ionospheric components. External currents with a
horizontal scale of about one hundred of kms may be related to the vertical
large - scale convection of the cloudy atmosphere in the zone of a TC and to
the charge separation in this region. The electric field disturbance arises
due to perturbation in the atmosphere — ionosphere electric circuit
generated by the upward transport of charged water drops and aerosols
In TC convection zone (Isaev et al, 2006).
3.GWs generated at tropospheric altitudes propagate to the F-region. GWs
generated from storms break near 100 km and produce secondary waves that
continue to propagate upward .GWs modulate the E-region plasma producing
polarization fields that map to F-region altitudes. Strong convection cells
produce a wide spectrum of GWs. GWs increase in amplitude with increasing
altitude and may become unstable. Only waves propagating at the certain
angles and with the correct amplitude can reach thermospheric altitudes. Once
In the thermosphere, only those waves oriented to the magnetic field in a
particular manner may produce ionospheric disturbances (dr.Rebecca Bishop,
PSL/SSAL, 30 March 2012)



1.

TU 6yayT BNnATb Ha MoHOCAEpPY
Kak 4Yepe3 atMmocdepHble [ B oT
CBOMX MOLLHbIX KOHBEKTUBHbIX

balleH, Tak N CBA3aHHbIX
NBUXKEHUN CUHONTUYECKOro
MacluTaba B ctpaTtocdepe u
MoHocepe.



2.

BnnaHne BHELWHUX 3NTIEKTPUYECKNX TOKOB Ha rnobanbHyto
aTMOCQEPHO-NOHOCAEPHYHO BNTIEKTPUYECKYIO LIEMb MOXET
ObITb OAHUM U3 BO3MOXXHbIX MEXaHN3MOB
B3aMMOOENUCTBNA aTMOCMEPHbLIX U MOHOCMEPHbIX
KOMMOHEHTOB. BHeLLHME TOKN C TOPU3OHTalIbHOW LLIKaIoW
OKOJ10 CTa KUNOMETPOB MOryT ObITb CBA3aHbI C
BEPTUKaNbHON KPpyNHOMaCLUTabHOW KOHBEKLIMEN
obna4yHon atmocdoepsbl B 30He TL| n npnBoaAaT K
pasfeneHunto 3apsiga B aton obractn. Bo3amylleHune
9NEeKTPUYECKOro Nonsa BO3HUKAET N3-3a BO3MYLLEHNA B
aTMOCAEPHO - MIOHOCHEPHOWN INTIEKTPUYECKON LiENW,
NOPOXOEHHOW nepeaBuXeHneM BBEPX 3apAXKEHHbIX
Kanesnb BOObl U a3p0305en B KOHBEKTUBHOWU 30He TLI.



3.

[ B, 2eHepupyemble Ha mporocgepHbIX 8bicomax
pacripocmpaHsaromcs 8 F-obnacmsb. ['B, poxOeHHbIe
wmopmMomMm paspywaromecs 8 pauoHe okosio 100 km u

obpa3yrom e8mopuYHbIe 80JIHbI, KOMOpPbIE MPOJoIIKarom

pacripocmpaHsamecs egepX. [ B modyrnupyrom E-

rnrasMeHHyo obriacms U pou3eo0sam rosis rosspusayuu,
Komopble omobpaxkaromcsi Ha ebicomax F-obracmu.
CuribHble KOHBEKMUBHbIE SHEUKU Mpou3800m WupoKuU
criekmp ['B. Amninumyoesl B pacmym ¢ ygenu4yeHuem
8bICOMbI U MO2ym cmambk HecmabursibHbIMU. TOJsIbKO
80/IHbI, pacripocmpaHsrowuecs rnoo ornpeoerieHHbIMU
yarnamu u c ripasusibHou amriniumyoou Mmoaym docmuaHymb
mepmMmocepHbIX ebicom. Oka3aswucb 8 mepmMmocgepe,
MOJIbKO me 80JIHbI, K-pble opUueHmMuUpo8aHHbl 8 MazHUMHOM
riosie 8 oripedesieHHOM ropsioke, Moaym ripusecmu K
UOHOCQEPHbLIX 803MYUIEHUSIM.



Ammuryaa AI'B onpenesieHHOM 4aCcTOTHI PACTET
AKCIIOHEHIIMAIIBHO C BHICOTOU, IIOCKOJBKY IJIOTHOCTH
atMoc(epsbl yMeHbImaercsa. MakTop pocTa aMILIUTY/ Ikl BOJIH
MPEJICTABIICH KBAJIPATHHIM KOPHEM OTHOIIIEHUS TNIOTHOCTH
aTMOC(EPHI B UICTOYHUKE K MHTEPECYIOIIEH HAC BBICOTE.
CMenieHre Ha MTOBEPXHOCTU 3EMIIM B HECKOJIBKO
CAHTHMETPOB MOXKET NpUBOAUTh K Al B, koTOpBIE OyayT
pacTH O aMIUIUTYAE A0 HECKOJIBKUX KMJIIOMETPOB Ha
MOHOC(MEPHBIX YPOBHAX. 3HAYCHUE TUITUYHOTO (PaKTOpa
pocta ammuTyasl AI'B maxoautes B npenenax ot 10 mo
10°. Cnou MOCTOSIHHO# IJIOTHOCTH BJIEKTPOHOB
IIEPEMEIAIOTCS BBEPX U BHU3 C KOJIE€OATEIbHBIMU
JIBUXKEHUAMU, KOTOPBIE CXOJHBI C aKYCTUUYECKMMU BOJITHAMU
JaBJICHUA.



Effects of typhoon Matsa on ionospheric TEC.

March 2010, Volume 55 pp 712-717
Date: 29 Aug 2009

The effects of typhoon Matsa on the 1onosphere are studied by
using GPS-TEC data observed at about 50 GPS stations. It is
shown that the ionosphere has already influenced and TEC tends to
Increase before the landing of Matsa, and the difference of TEC
from its monthly median over the typhoon area is about 5 TECU.
With the landing of Matsa, both the magnitude and the area of
Increased TEC decrease. One day after the landing of Matsa,
TEC reaches its minimum and is lower than the monthly median.
In comparison of TEC along the typhoon s path with that along
three reference paths far from the typhoon, it is found that typhoon's
Impact on TEC can be fully distinguished. The evolution of TEC
variation has the same tendency as reported typhoon-induced foF2.
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The strongest well-known hurricanes, which damaged coast
populations of different countries for the last 10 years (W.Pacific).

Year Name Date Wind Cat

2002 Typhoon RUSA 22 AUG-01 SEP 115 4

2003 Super Typhoon MAEMI 05-13 SEP 150 5 §

2003 Super Typhoon IMBUDO  16-24 JUL 130 4

2004 Super Typhoon TOKAGE 12-20 OCT 120 o |

2004 Typhoon RANANIM 07-13 AUG 90 2 TN
2005 Super Typhoon HAITANG 11-19 JUL 140 5 Ee=es

b e e

2006 Super Typhoon SAOMAI  04-10 AUG 140

Typhoon Morakot in August 2009

Super Typhoon Haiyan, one of the most powerful The typhoon triggered record rainfall in

storms ever recorded on Earth, struck the Philippines Taiwan — resulting in widespread damage,
Nov. 8, 2013, it tore a wide swath of destruction across flooding and mudslides, with the estimated
large parts of the island nation. loss of more than 600 lives. This summer,

the country was more prepared when
Typhoon Nanmadol hit Taiwan: 8,000 were
instantly evacuated and 22,000 military
personnel were on standby.




2010-11 Australian region cyclone season

First system formed 28 '*

October 2010 @
Last system dissipated 20

April 2011

Strongest storm Yasi — 929
hPa(mbar), 205 km/h (125

mph) (10-minute sustained)
Tropical lows 28

Tropical cyclones 10

Severe tropical cyclones 5
Total fatalities 3 total

Total damage $3.64 billion
(2011 USD)

Season summary map 0




Strongest storm Yasi — 929 hPa(mbar),205 km/h

Layer frequencies@  Townsville (TWYS1R)

] [ frmin =
foFz =
el | _
bl [=J el i _
b 5ol i
z 0
yclon 4.0 ‘\ . = 19.7 S,
W Very destructive 0
W Destructive L ||| [ I 1 I 1 146-9 E
Strong gale force 2011-01-2& 2011-01—-=0 2011-0Z2-0= 2011-02-07F 2011-02-11
--- Predicted path T
(Gales within 24 hours

Layer frequencies@Brisbane (ER52P)

frmin =
foFz =

ooktownO
1200GMT
Feb 2
imso
1500GMT
Feb 2 T T
no .-
ol
1500GMT et -\AD nsville 1L |
-7 0300GMT = 5.0 -
Feb3 .- Eob 3 T - 27508
' Julia Creek H &0L a )
A Odulia Creek ogichmond = 152 90E
. 0L | .
AUSTRALIA h
1 1 1 ra ra 1 rA 1
0 250
re eorology

2011-01-2& 2011-01-20 2011-02-0Z2 2011-02-07F 2011-02-11
urc

Layer frequencies@Camden ({CHRS3L)

frmin =
foFz =

m sof 1 - 3408,
= of Wmﬂ@\ﬂ\/ﬁww\r | 150.7%E
R . L P b

2011-01-2& 2011-01-20 2011-02-0Z= 2011-02-07 2011-02-11
uTi

Cyclone Yasi made landfall between Innisfail and Cardwell at around midnight local time (1400 GMT
\Wednesday). The eye of the storm was reported to be 35km (22 miles) in wiatth, with  front stretching
across 650km (400 miles)
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2013-14 Australian region cyclone season

Season summary map

First system formed 20 November 2013

Last system dissipated 5 May 2014

Strongest storm Ita — 930 hPa(mbar),
215 km/h (130 mph)

(10-minute sustained)
Tropical lows 24

Tropical cyclones 10

Severe tropical cyclones 5
Total fatalities 22 total

Total damage $957.8 million
(2014 USD)
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3akoyeHue

[TlonbiTKa BbIOpaTb MexaHU3m
B3anmogeucteusa «TL-noHoccepar,
KOTOpbIN Haubosnee COOTBETCTBYeT

NONy4YeHHbIM KOJNINEeKTUBOM pe3ynbTaTam
aHanusa, npuMBOAUT K cneayrolwemMy BbiBoAy:
ckopee Bcero Mmbl nmeem geno c apdpeKkTtom
oT BI'B (BHYyTpeHHuxX rpaBuTaLUOHHbIX
BOJTH) U BEpPTUKaNbHbIX ABWXEHUU
CUHONTUYECKOro macwrtaba B pesynbTaTe
aeuncteug TLL.



