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Abstract. The results of measurements of disturbances in the ionosphere after underground nuclear
explosions (UNE) in Nevada in June and September 1992 and the Columbia shuttle launch on June 25,
1992 are presented.

The upper atmosphere during this period was disturbed by the super eruptions of Pinatubo and Hudson
volcanoes that took place in 1991. There was a decrease in the average temperature on Earth by about
0.5 degrees and the development of anomalous sequences of tropical cyclones (TC) was observed
which were recorded by the satellite Cosmos-1809 [1]. Satellite Cosmos-1809 was launched in 1986 to
an altitude of 960 km. To study the ionosphere, radio sounding methods were used [2].

Satellite equipment worked in monitoring mode. Measurements of density and temperature of electrons,
electric field, ELF-VLF plasma oscillations were carried out. The effect of the HF radiation of the Sura
stand on the ionosphere in 1991-1993 (about 100 stand inclusions) was also studied in detail [3].

In 1988 satellite equipment worked with high resolution on trajectories over Semipalatinsk and Nevada
during Soviet-American experiments to control nuclear tests. Later, when the satellite equipment worked
in monitoring mode with a lower resolution, the ionospheric effects of the impact of UNE from nuclear test
sites of the USSR, USA and France were identified [3].

The Landers and Big Bear earthquakes (28. 06.92) in California after Victoria (19.06.92) and Galena
(23.06.92) UNE were observed.

The six hurricanes over the waters of the Pacific and Atlantic oceans were further intensified after the
Hunters Trophy (18.09.92). The acoustic impact of the UNE Divider (23.09.92) led to a sharp change in
the trajectories of three hurricanes in the Atlantic and three hurricanes in the eastern Pacific Ocean. In
other areas of the world ocean five typhoons were recorded which did not change their trajectories
(24.09.92). But the effects of these typhoons on the ionosphere were observed from the satellite
Cosmos-1809.



BaAnsHUe usBep)XeHus cynep BYJIKAHOB Ha atMocdepy

Knnmatnueckue adpdektol [4].

donroBpemeHHoOe 3anbinieHue ctpartocdepsbl [5].

YBenuyeHue cpegHen temnepaTtypbl ctpatoccepnl Ha 3 — 4 K Ha ypoBHe
50 — 30 hPa [6].

U3meHeHMe npoxoxaeHns AfIMHHbIX pagnoBOIiH [7].

N3meHeHne LUKITOHUYEeCKON aKTUBHOCTM.
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1991 Pacific 178 14 10 5

1992 Pacific 290 28 16 10



[MnoTHOCTb Na1a3Mbl BEpPXHEN UOHOCPEPDI Noce
u3Bep)XeHus cynep ByJsiKaHoB Pinatubo v Hudson

Cosmos-1809
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1. Ne B Ten. BonbTax Ha 5 BUTKax
Ao nsBepxeHua Pinatubo, LTakB =
11,1 n 23,1. CTpenkamm oTmMe4eH
nponeT cnyTHuka Hag TLI.

2-4. NapeHue Ne B noHocdepe
Habnaanochb Yepes mecsy nocrne
nsBepxeHua Pinatubo; LT2-3=4 un
16; LTa=3 un 15.

5-6. Pe3kun poct Ne npousoLuen
nocrne B3pbIBHbIX U3BEPXKEHUN
Hudson; 15-aBr-91 10 nasepxxeHumn
C MarHuTygom > 5; 22 aBrycrta ogHo
U3BepxXeHue ¢ MarHntygom 5; LT =
11 n 23.

7. B 1992 B BepxHeu UOHOChepe
Habnoganocb HU3KOE 3HaYeHue
Ne; LT =11 n 23.



OTaenbHble MOLWHbIE eCTeCTBEeHHbIe U TeXHOreHHbIe
BO34encTBusa Ha noHocdepy netom 1992

1. CunbHeMULwuMe 3eMNeTpsACeHns 2. NopaseMHble siAepHble B3PbIBbI

B KanuncgopHuu. Ha nonuroHe HeBapa.
i Epicenter | Depth,
Date Name Area Mag. Tme’ P krr,n
Name Date time (UT) Location Elevation+ Delivery Yield
1992- Litt Inland 57M 1014 34.2°N 9.6 height Purpose
06-29 ittle Empire | >/ Mw | 10741 416,400 Victoria | 19June 1992 | 37.01°N | 1,179 m | underground | 80t
16:45:00 116.01°W shaft
] 34.2°N 5 :
o | BigBear | M | g5M, | 1505 | 1168w Galena- | 23June 1992 | 37.12°N | 1,269m | underground | less
P ! Green - 3 15:00:00.07 | 116.03°W shaft, 5 kt
1992- Lt Inland 2 ey 34.2°N 1.09 Galena- 23 June 1992 37.12°N 1,269 m | underground less
06-28 Empire = N ' 116.4°W Orange - 2 15:00:00.07 116.03°W shaft, 5 kt
_ 40.4°N 217 Galena- 23 June 1992 37.12°N 1,269 m [ underground less
82?226 Meﬁgg’;no 'gg::t 6.6 M, | 11:18 | 104 40w Yellow-1 | 15:00:00.072 | 116.03°W shaft, 5 kt
. Hunters 18 September 37.21°N 1,827 m underground 4 kt
1992- Cape North | czpn | 740 | A0EN | 193 Trophy 1992 116.21°W | 3853 m tunnel,
04-26 | Mendocino | Coast = T ' 124.3°W 17:00:00
1992- Cape North 40.4°N 10.5 Divider 23 September 37.02°N 1,208 m underground 5 kt
04-25 | Mendocino | Coast | 2 M | 18:08 1 124 qowy 1992 115.99°W shaft,
15:04:00
1992- Joshua Inland 61M. | 04:51 34°N 11.6
04-23 Tree Empire i ' 116.3°W

3. Tponuyeckune UMKIOHbI B ATNaHTU4YeCKOM U TUXOM OKeaHax npw
npoBeaeHum MNAB Ha nonuroHe HeBapaa.

4. 3anyck watrtn Columbia 25.06.92 n pakeTtbl Atnac 10.06.92.



NMapameTpbl nnasmbl MoHocdepbl B Te4eHUe 4YeTblipex
Hegenb nepepn 3emnetpsceHunem Landers

Cosmos-1809 June 1992
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1. C 10 no 27 noHA Hag 30HOU
Landers L~ 1.5-1.6 HaGntopancsa
aHomanbHbIK cnekTp KHY-OHY
LUYMOB Mfa3mbl, YTO CBsi3bliBaeMm
c pgencrteuem 1-2 exegHeBHbIX
npeaLwwoKoB MarHuTyaoun 2.5-3.2.

2. 3a cyTKM A0 B CONps>KeHHOMN
obonactu L~ 1.6-2 otmevaeTcs
pe3Kkoe yMeHblUeHMe LWyMOB B
kaHane 4600 INu.

3.Bo3pencteue MNAB Divider 23.9
NnpUBeESio K USMEHEHUIO CreKTpa
lwyMmoB U uHTeHcudumkaumm dNe
Hapg yparaHom Celia L~ 1.5.

4. 3anyck wattn Columbia 25.6
npusBeno K nossneHuto NMUB,
YyTO OoTpa3sunocb B KaHane 140.

5. Yepes 21 yac nocrne 3anycka
pakeTbl Atnac 10.6 HaL ~ 1.3
oTMeYanuchb cunbHble dNe.



BoamyuwieHuss BepxHen noHocdepbl 4epe3 4-6 yacos

nocne adreplioka 3emnerpsaceHusa Landers
Cosmos-1809 Date: 1992-Jun-29
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L 1.93 1.39 1.21 1.25 154 195 1.38 1.18 1.2



B 15:04 UT c ueHTtpom L~1.5 — npoekuuu no marHUTHOMY nosnto Ha E-
cnou moHocdepbl Haa 30HOU 3emneTpAaceHna Landers BbigensiloTcA
cnepyowme acpdeKTbl:

1. AMKa MNOHWXEeHHOM MNJIOTHOCTU U MNOBLIWEHHOW TemnepaTypbl
3NeKTpoHoB A0 5%;

2. cunbHble dnykTtyaumn Ne oo 2 %;

3. CUNbHbIU NpoBan MHTEHCUBHOCTU KorebaHum B kaHane 4600 Ny c
pe3Koun rpaHnuen, YTo HabrnaaeTca Nocre NPoxXoXAeHNUS aKyCTUYECKOMU
BoNnHbI OT MNMAB n 3emneTtpsiceHna F-cnos noHocdepsbi [3];

4. dopmupoBaHue KaHana AnA MNPOXOXAEHUS1 CBUCTALLMUX
aTMochepuKOoB BAOSNIb MArHUTHOro MNOJIA B HXXHOe nonylwapwue,
XapaKTepHbIN Y3KMN pe3Kuu Bcnneck B KaHane 4600 Ny;

5. MarHuTocchepHbIM KaHan noaaepxumBaeTcA  MNPOAOSiIbHbIM
3NIeKTpUYeCcKum norsiem o 5 mV/m, 4To Ka4yeCTBEeHHO onpeaenseTcs no
AaHHbIM AaTyuKa, He neXxawero B ropusoHTanbHOM MNJIOCKOCTU C
OOHOMN N3 TPEeX He NMOJNTHOCTbLIO PACKPbITOWU LUTAHIN.



3emMmneTtpaceHus rxHou KanndopHum netom 1992

Faults of Enland Empire, California
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Ne | Oara | Tonukos MarHur.
1 1 2 2.6
CeHTAOpPL - 92

2 10 1 2.6

Ne | OaTa Ynucno B | MarHumr.
3 11 6 2.5-4.3 OeHb

TOJTYKOB

4 12 1 3.5

1 18 7 2.5-3.9
5 17 0

2 | Hunters Trophy 3.8
6 18 3 2.6-3

3 19 8 2.5-3.2
7 Victoria 2.6

4 20 10 2.5-3.5
8 20 2 3-3.5

5 21 6 2.5-34
9 21 2 2.6

6 22 6 2.7-41
10 22 2 29 -3.1

7 23 2 2.6
11 Galena 3.8

8 Divider 4.2
12 24 2 2.5-3.6

9 23 2.5-3.2
13 25 0

10 24 2.5-3.2
14 26 1 3.3
15 27 3 2.6-29
16 28 12 2.5-3.6
17 Landers 7.3
18 | 28 14 (52) 4.5-5.8
19 Big Bear 6.3
20 | 29 7 (582) 4.6-5.4
21 aftershock 5.7 9




Oco6eHHOCTN pa3BUTUA TPONMUYECKUX LLUKITOHOB
rnocne sigepHbIX UCNbITaHUU B CeHTAOpe 1992

AuHamuKa TaiidyHoe Tuxoro u TU, UHaKWIACKOro okeaHoB
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CamoopraHusauusa nrnaHeTapHbIX 3aMarHn4eHHbIX BonH Poccbu B
NPUCYTCTBUN HEOAHOPOAHOro 30HaNIbHOro BeTpa [8] — BO3MOXHbIN

MexXaHU3M.

Akyctnuyeckoe sosageunctaeue MNAB Hunters Trophy un Divider pe3ko

MeHSieT MHTeHCUBHOCTDb LecTn TL.



NMnotHocTb Nnasmbl BAoonb 10 BUTKOB
cnyTHuka Kocmoc-1809 24 ceHTabpa 1992
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PocTt Ne npoucxoaut Hag 3oHou BnNuaHuA Roslin, Seymour and Tina,

YTO CBsAi3blBaeM Cc akyctuyeckum sosageuncrtemem MNAB Divider.

11




MapameTpbl noHoCcdepbl HA MepyanaHax bNmxXauwwunx K
HeBage 4yepe3 9 yacoB nocne nposeneHus MNAB Divider
Cosmos-1809 Date:1992-Sep-24
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1. Hap 3oHou Bo3pgenucTBus yparaHoB Seymour, Roslin n Tina nfioTHOCTb

nrsasmbl yBenuumunacb 6ornee 4yem B ABa pa3a.
2. B noHocdepe, conpsixkeHHon HeBage, n3-3a BbiCbINavOLWMX IJNIEKTPOHOB

cchopmmpoBancsa cnopaguyeckum E-cnon.



NMapameTpbl nnasmbl BepxHeun noHocdepbl BONU3N
mepuguaHa Pnopuabl npu 3anycke wattn Columbia

25-Jun-92 orbit 27863 - 27864 orbit 27864 - 27865
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Lat -53.7 -36.7 196 -24 14.7 319 -5089 -340 -168 04 17.6 34.7
Long 278.2 2819 2838 2851 2863 2880 25249 20666 2679 2592 2604 2622
L 1.98 1.41 1.22 1.23 1.51 2.29 2.02 1.41 1189 1189 1.45 232

1. B 15:25 — 15:35 (3anyck Columbia 16:12:23) B kaHanax 140 'y Habnroaanucb nepuoanyeckue
CTPYKTYpbl ¢ macwtabamm 150 km n 480 Km n3-3a Bo3aencTBUA Ha MOHOChepy yparaHa Celia.
NMoxoxune cTpykTypbl OTMe4yanuchb npu HabnoaeHmu TL Harry [9].
2. Ha cnepyowem BUTKe, Yepes3 4yac nocne 3anycka, yposeHb ocobeHHocten KHY-OHY wymoB Han
30HOM BnusiHMA Celia ynan, 4To cBA3bIBaeM C aKyCTU4ECKUM BO3AeNCTBMEM paboThbl ABUraTernen.



[MapameTpbl MOHOChepbl Haa 3anagHbIM Geperom
Amepuku nocne 3anycka wattn Columbia

25. Jun- 92 orbit 27865 - 27866 orbit 27866 - 27867
-3 g.e. } g'.e.
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Long 2275 2304 2320 2333 2345 2365 2021 2046 2061 2074 2087 2103
L 216 143 148 116 140 2.4 235 147 147 115 136 198

1. CunbHenwum poct KHY-OHY wymoB B obnacTtu

marHutoconpsikeHHon COB nepeaaTumnky NML

o6 bsAcHAeTcA npoxoxaeHmem Haa HUM [UB, BO3HMKLIEro u3-3a akycTu4ecKoro Bo3fencTBust Ha

noHocddepy npu 3anycke Space Shuttle.

2. 3a 3 gHAa po 3emneTtpsceHun Landers Hag 30HOM ero pa3BuTuA B MOHOChepe HabnrogaeTcA

anekTpu4yeckoe none ~ 20 mB/m.



Cxema HabnrogeHusa 25 nwoHa cnytHukom Kocmoc-1809
MOLUHbIX NCTOYHUKOB BO3A4EUCTBUA Ha UOHOCepy

Cosmos 1809

orbit 27866
o

Ui

27865
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27864

2000 km scpratein) \7 0

s
- caustic 140 Hz =

N magnetic equator

S
27863

:f* j 27864

NMUB, n3-3a aKkycTyeckoro Bo3aemMcTBus
3anycka Columbia, B3aumogencrTByeT Kak
c yparaHowm Celia, Tak n c obnacrtamm Hapg
COB nepepnatunkamu NAA, NML u NSS.

B obnacTtu yparaHa HabnogarTcA
MHOXeCTBEeHHbIe rPo30Bble pa3psaabl. Mo
AaHHbIM LLMPOKOMOSIOCHON perucrpauum
Ha BuUTKe 27871 domkcnpoBanochb go 60
umn/cek [10]. PacnpocTpaHeHue CBUCTOB
Nponcxoanno HeKaHarmM3npoBaHHbIM
nytrem. MakCMMyM MHTEHCUBHOCTU
Habnropanca Ha KoHyce Ctopu, yron 19 ¢
MarHuTHbIM nonem. Bosgencteue NMNUB
npuBeno K pacwensieHU MakCuMmyma.

Bosgeucrteue CAB nepenaTymkoB Ha

noHocdepy bopmupyeT KaHanbl Baosnb H.
MarHuTHble MepuanaHbl OPTOroHanbHbI
MarHUTHoMy akBaTopy. Boszgeucrteue NNB
Ha NAA c¢umkcupoBanocb B CONpPsXXeHHOMN
obnacTtu Ha BuTKe 27864. Bo3pencreue
NMUB Ha NML cdmkcnpoBanocb B o6oux
nonyLwapusx.

15



BepxHasa noHocodepa B panoHe oTaeneHus
Columbia oT oCHOBHOro pa3roHHoro 6yoka

25-Jun-92 orbit 27864 orbit 27865
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Lat 60.7 43.9 26.9 97 -76 -248 57.9 411 24.0 6.9 -104 -276 -41.3
Long 82.2 87.7 90.1 91.6 927 94.1 57.4 62.1 64.2 65.6 66.8 68.3 70.8
L 3.39 1.75 1.21 1.07 1.20 172 3.09 1.68 1.20 1.09 1.27 1.82 3.4

1. OTpaeneHne nocnegHen ctyneHn npousowno B 16:19 UT Ha BbicoTe 118 KM. Bbino BbIOpOLIEHO

237900 kr Boabl Ha BbicoTax 50-100 km n 259500 kr Boabl Ha BbicoTax Bbiwe 100 km [11].

2. BbipensieTca pe3koe ycurieHue NpoxoXxaeHUsa B CONpsxKeHHy obnacTtb Ha L = 2.32 curHanoB

nepeaatyuka PCOH nog HoBocnbupckom.

3. Yeunenue cdonyktyaumn Ne B 18:04 UT BO3MOXHO cBsAizaHO ¢ hopMupoBaHMeM MOHOCHepHOMN
«AbIpbI» NPU 3anyCKe MOLHbIX paKeT.



BepxHaa noHocodepa Hag AMepnKaHCKUM KOHTUHEHTOM
B AeHb 3anyckKa pakeTbl Atlas—2A

10- Jun- 92 orbit 27657- 58 orbit 27659- 60
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Long 2738 2757 2770 2782 2799 2831 2197 2224 2239 2252 2265 2285
L 1.39 12 122 151 238 534 218 143 147 116 140 213

1. Yepe3 18 yacoB nocne ctapta Atlas (Ha nopsigoK MeHee MoLHOU YeM Space Shuttle) Ha BUTKe
27658, npoxoasiwem B6NM3n kKocmoapoma, Ha 1.22<L.<1.61 HaGnrogaeTcs npoaosibHas KOMMNOHEHTA
3NEeKTPUYECKOro Nosisfl U CUMbHble U3MEHEHUA HWXKHEN rMopuaHon YactoTbl (KaHan 4600 IMy).

2. COBOKYNHOCTb perlakCauMoHHbIX NpoLeccoB B MOHOC(epe NpUBOAUT K Pa3BUTUIO CUNbHbIX

donyktyaumm Ne Ha L~ 1.3, Butok 27660.



Summary

1. The seismic impact of the UNE Victoria and Galena in June 1992 on

the San Andreas Fault, which has accumulated critical stress, appears to
have caused the Landers earthquake. This conclusion confirms the
appearance of ionospheric disturbances over California and Nevada,
recorded from the Cosmos-1809 satellite. In the future, it is planned to
compare this conclusion with the dynamics of the stress state in
Southern California based on the geomechanical model and current
seismicity [12].

2. The acoustic impact of the UNE Hunters Trophy and Divider on the
global TC system is associated with the quasi-Biennial oscillation of
zonal wind after the eruption of the Pinatubo volcano. A sharp change in
the intensity and trajectory of the TC in the waters of the Atlantic Ocean

and the eastern part of Pacific Ocean after UNE appears to be described

by nonlinear dynamics of planetary magnetized Rossby waves [8], which
requires additional investigation.

3. The acoustic impact of the UNE, strong seismic shocks, and launches

of powerful rockets modifies the effect of VLF transmitters on the
ionosphere, which is restored after passing the terminator through the
transmitter.
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