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Statistical investigation of pre-seismic ionospheric disturbance from the in-situ plasma
observation of the DEMETER
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In northern Pakistan, the collision between Indian and Eurasian plates has resulted in the
formation of

many faults. The concentration of ruptures, in this regime, probably makes it sensitive to the
localized

changes in the stress. The current climate changes have caused an increase in the rainfall and
variation in

the mass of glaciers, present in the northern Pakistan. The rainfall and glacial runoff has
potential to erode

and transport sediments thus can change the balance of load across faults. On the other hand,
glacial mass

loss or gain also has potential of iso-static rebound or compression of crust, respectively. All
these factors

have been observed in the northern Pakistan. The seismic data of the duration 1965 to 2004 has been
obtained from Pakistan Meteorological Department (PMD) and the sedimentation data has been acquired
from Tarbela Dam Project (TDP). The study indicates a gradual increase in the earthquake frequency
for

the magnitudes 4.1-5.0(Mb). The epicental distributions show that these events gradually cluster in
the

central Karakorum and Hindukush areas. The depth analysis suggests the earthquakes with the foci 0-
60km are gathering in the central Karakorum and shocks with depth ©-120 are clustering in the
Hindukush areas. The FMS study exhibits the dominance of normal faulting in the central Karakorum
after 1999 and these characteristics do not correspond with behavior of previous mapped Raikot
Fault,

lying in the vicinity. The known significant variables during the study period are the different
geological

processes associated with climate change, which have potential to alter the load across faults and
can

possibly result in enhancing earthquake frequency by releasing stresses at some local scale.
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Empirical forecast of mainshocks based on foreshock activities

- Applied to the specific three regions and inland area of Japan -
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The To-Nankai E.q. is previous and the Nankai E.q. occurs after it or with it, Elucidation
of that mechanism
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= " L " Reference
= Sec.xn(the cutoff location is indicated in Fig.1 | | H H
.5 were piled on 1)
Each color curved line 1 lined off the shock o=
ocourring distribution(4) as frequent I~ (2000)/JAMSTEC &
oceurrence territory. ERV/http://www.eri.u=
= The location in the red broken line is high, tokyo.acjp/KOHO/KOHO
= and the others are low. /30/30-1 hteml
E o B This boundary was indicated in Fig.1.2. (9)Phil R. CUMMINS et
al/The Influence of
T
i 4 Philipine Sea Plate
= e His | K B Structure on Great
PA IR L &Y Nankai Trough
H H ' £ i (:j Earthquakes Inferred
3 4 S H e from the Rupture
1 ) Process of the 1946
nited| J, United, Nankai
S - e JAMSTEC/J
Secy2” Secy3” = o b & ournal of Geography
5 . 3  110(4) 498-509 2001
St o) 2 o) 3 H ™ I (10)JMA/Monthly Report
[g} Gollsiof. split and compression ~— -":JC& | = 8 on Earthquakes and
o 2z JX. 2 2 Volcanoes in
(] sarfrive-foro.andsheoastith (oo ton) H [ I @ § é ficno .
Around Ki Peninsul ES Around Kii Penin h = 25k m %= sss|Afea B EREHHE(19235 5L
Contour(brown) : surface of earthquake occurring territory that is  Gontour fike a loop (green) : “High-speed body” the area where dVp s Ldegnsdeed] | pture [Udited &, 30km= &=
judged as the subduction plate relation(depth2Skm~40km).(4) is used  ig more than 1.3 % in each depth(from inside,10km—25km by the Skm 1< 90km)(P16)
The left side of the green broken line : the area that east-west unit)] read from (5) = T E T o T o s (11)JMA/Monthly Report
extention type occur{depth30km~90km) (10)is used Topographical map: from(6) Secy5' Secy6 on Earthquakes and
Contour like a loop (dark green) : “High-speed body” the area where  Red arrow : crustal deformation vector, from(7) - 0 2 w = Y Volcanoes in
dVp is more than 1.3 % in each depth(from outside,25km—40km,by the | == ) > . [ =2 I o ° R Japan/September 2004/
Skm unit)] read from (5) ; <] -BEDELBED
Plan's common legend » — » = fe=r> ERATEPES)
Red asterisk :the seismic center of 1944 To-Nankai, from(11) H I H H K] A B Z(2001)/1946
Blue asterisk : the seismic center of 1946 Nankai, from(®) ‘ esClra % Hm
In the purple dotted line :aftershock zone of 1 day later of ditto earthquake [ | g e
ubel| usitga e I DOt
occurring(Mogi,1968), from(8) gk < o L/ 1 Y
the assumption existence area of the center of the c T 0B o o T o S :
o s sea0 st
Black line arrow : the direction of the stress, and of the mass ~ (the cutoff location is indicated in Fig.1 Fig.2) B g

transfer(outcome of this study)
Red broken line :refer to Sec.xn

I piled up contour like a loop of Fig.1 and Fig2 (every 1 km) (left figure).

1 gave points to each loop and made the adding up figure (left and right figure).
(25km- - 20km - = 15km  + 10km)—(0." - 45,
(25km- +30km- - 35km - - 40km)—(0.

Fig.3 | look for the
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Red curved line :1 lined off the shock occurring distribution(4) as frequent occurrence territory.
SSS:the subducting plate relation

SUM:the stress main structure relation in the land plate (the Upper )

SUX:the stress structure relation which goes side by side with SS§ in the Upper,

and intersects i
Blue curved
The left side of the green broken line :refer to Fig.1

In the purple dotted line :refer to Plan’s common legend

/110/4/110.4 581/ articl
e/~char/ja/
@ the part of make-landing:the part where SUI
seems to have descended from the shallow and have
touched SSS finally
= the tumning face:1 indicate the underside of which
SUM form the horizontal part mostly after nose-diving
from the shallow.

High-speed body” the area where dVp is more than 1.3 %, I read from (5)
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