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Evropskou komusi byl schvalen projekt BAGHNA (Pragské
Hlawni stranka centrum matematické geofipaly, meteorologie a jejich
- aplikac). Cllem projektu je posilend mezinaredntho postavend
geofralky a meteorologie na nadi falkulté a dokondeni
integrace téchte oborit do Evropekd wizkumné oblasti. Jedna
s& o soutast programu Energie, prosttedi a udrfitelny rozvo;
Zahrje zejmeéna dlovhodobe pobyty zahranitnich
dolctorandll a post-doltorandi na MFEF, kratke navittvy
gpitkowich odbornikdl v nas, ale téE organizaci minisymp oz a
spoluorgatizaci vet¥ch konferenci Projelet je tfilety a celkem
se ma v jeho réamet uskutednit zhruba 20 dlouhodobych a 130
leratlcodobyich pobytl na MFF. Wavitivte demovskou
strantou projektn WA GINA
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Some Large Eruptions
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Figure 7.A 3l
Approximate volume of volcanic
bris emitted during some well
eruptions. The 1815 eruption of
Tambora, the largest-known eruptio
in historic time, ejected over 30
times more ash than did Mount St.
Helens in 1980. '




Eartl}qyakg Effects - Gr(_)ng Shaking__




Earthquake Effects - Ground Shaking

. "
Loma Prieta, CA 1989

KGO-TV News ABC-7




Earthquake Effects - Ground Shaking
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Kobe, Japan 1995




Earthquake Effects - Ground Shaking

Kobe, Japan 1995




Earthquake Effects - Surface Faulting
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Turnnagin Heights,Alaska,1964




Earthquake Effects - Fires

Loma Prieta, CA 1989

KGO-TV News ABC-7




Earthquake Effects - Tsunamis
1957 Aleutian Tsunami

%USGS Photograph Credit: Henry Helbush. Source: National Geophysical Data Center
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5 waves reach
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History
__Continental Drift

- =, Fassil evidance
AFRICA ?/f L) of the Triassic
Lgk& land reptile
LiSirosauris

SOUTH AMERICA

‘%}/—'f Fossil remaing of

Cpmognathus, a Fossilz of the fern

Triazzic land raptila Glossopteris found
approxmataly - Fossil remaing of the in g/l of the southem

3m long. ' freshweater reptile continents, show that
! Mesosaurnis they were once joingd,




Appareji polar Apparent polar
wandering wandering path for
path for Eurasia : Y. North America
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ROZPAD PRAKONTINENTU PANGEA
(225 MILIONU LET)




Stredooceanské hrbety
Hlubokomorské prikopy




posiive magnetic anomaly nagative magnetic anomaly
Earth's magnetic field

_crest of mid-ocean ridge

positive negative

magnetic stripes




magnetic stripes

5 10 million years

ridge axis

Pattern created by magnetic stripes along
the Mid-Atlantic Hidge south of Iceland.
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Rozlozeni ohnisek zemétreseni 1975 - 1995
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PROCESY NA OKRAJICH DESEK

) divergentni rozhrani konvergentni rozhrani
transformni zlom —
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DESKOVA ROZHRANI




Zdroje energie pro deskové pohyby:
TERMALNI KONVEKCE V ZEMSKEM PLASTI







podil primérnich zdroju na svitové wyjrobé elektrické energie
.

Svétova spotieba energie v roce 1995 pravdépodobné piesahla 12.10t
,,uheln¢ho ekvivalentu® (t€z ,,mérné palivo = 31.5 GJ/t). Prumérny
obyvatel Zem¢ dnes spotfebuje o malo vice nez 2 t ,,mérneho paliva“
rocné. Hlavnimi spotiebiteli primarnich energetickych zdroji jsou
elektrarny a doprava; na vSechny ostatni spotrebitele zbyva necela
polovina.




The basic equations in the region V() \ X(t) are:

Equation of continuity

dp B
a+v-(pv)—0.

Equation of continuity of radioactive heat sources
OR

Z—;; -t
- . — . — Ag
5% +V - (Rv) ; pC; " e M.

Momentum equation

ov

V-T+pg—2pﬂ><v—pﬂ><(ﬂ><r)=p§

+ pv-Vo.

Conservation of moment of momentum

= (7).

Rheological relationship

Uim o(v) =0,

T=—pl +o(v),

Heat equation
or . .
pcpg:V-(k-VT)—pcpv-VT—pU,_aTg+0':V'v—|-R+H.

Equation of state
p=p(pT).




ROZLOZENI TEPLOT V ZEMSKEM PLASTI

*dvourozmérny, osové symetricky model
viskozita zavisla na tlaku a priiomérné teploté
*kompozicni rozhrani v hloubce 1000 km




REZ ZEMSKYM NITREM

Rozhrani jadro-plast’ (CMB)
hloubka 2890 km
teplota asi 4000 K

Fazové prechody
(410 km a 660 km)

Chemické rozhrani (1000 km) ?




KOMPOZITNI REOLOGIE

Tri mechanismy: < mocninny
* linearni newtonovsky
* obecny mechanismus limitujici napéti

nRT

E,+ pV.
= A.d" ex 2 2
Ty 2 p( RT j

o —1/n; ¢1l/n;—1

I, =0, &; &

1 11 o (=)
+— N, =4 exp(ElerVlj

N NIy Ty 111

n=3,m=2,n, =50, =10’ Pa




Rychlost zpétného pohybu subdukce 4 cm/rok
Bez redukce velikosti zrna

délka animace 20 milioni let




Rychlost zpétného pohybu subdukce 4 cm/rok
Vliv redukce velikosti zrna

délka animace 22 milioni let




ZDROJ INFORMACI O STRUKTURE ZEMSKEHO PLASTE

SEISMICKA TOMOGRAFIE - wrentgenovani zemského nitra
- analogie 1ékarské tomografie

odchylky ¢asu SiFeni seismickych vin

itlum rentgenovych paprski S e
utlum rentgenovych paprski A“'AHKA

A
A

ap.
AQA!L—’_A'?‘

Vysledek: tifirozmérny model odchylek rychlosti Sifeni seismickych vin
od radialné symetrického modelu (===p rozloZeni hustot)

Problém: Spatné rozliSeni




TOMOGRAFICKY OBRAZ PLASTE
Bijwaard et al., 1998




SHODA NUMERICKYCH MODELU S VYSLEDKY TOMOGRAFIE

rychlost zpétného pohybu subdukc¢ni zony:
1 cm/rok 4 cm/rok







No phase changes, k=1, Di=0.5, R=3

Ra=10°, constant viscosity, constant thermal expansivity
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Ra=10", constant viscosity, constant thermal expansivity
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Rag=10’, depth- dcpcndcnt viscosity, constant thermal expansivity
p', i }7'*.

Rag=10", constant viscosity, old depth-dependent thermal expansivity

(P ’( RN

Rag=10’, constant viscosity, new depth- dcpendcnt thermal expansivity

PPN =T i

T'=0 T*=1




Ms =log (A/T) + 1.66 log D + 3.3

Mw = (2/3) log Mo - 3.7
Me = (2/3) log Es - 2.9




