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We consider energetic class K of earthquakes to be quantitative characteristics of energy of seismic elastic waves radiated by the source. It is determined on the day surface from amplitudes and periods of these waves recorded by seismic apparatus in observation points (seismic stations).

When the earthquake source is located within the Earth’s crust (crustal earthquakes) direct seismic body waves (P, S) are characterized by maximum amplitudes on the surface.  In most seismic zones of North Eurasia energetic class KR is used, which is determined for such earthquakes according to T.G. Rautian’s nomogram from the sum of amplitudes (AP + AS) (Instruction…, 1982).

When the earthquake source is located below the Earth’s crust boundary (subcrustal earthquakes) seismic body waves propagated through M discontinuity are characterized by maximum amplitudes on the surface.  In this case energetic classes KS and KF, which are determined from S.L. Soloviev and O.N. Solovieva’s and S.A. Fedotov’s nomograms, respectively are used for the Kuril-Kamchatka earthquakes.  K is determined from maximum oscillation velocity (A/T) for each type of wave separately (Instruction…, 1982).

Thus energetic class KR differs mainly from KS or KF by their determination from different types of seismic body waves.  Body waves loose great part of energy (about 50-70%) at the expense of propagation through the crustal abrupt boundary and increase of earthquake focal depth.

Availability of several versions of K scale and lack of agreement among them makes difficult comparison of data on seismicity, seismic regime of different regions.  Since 1965 till present seismologists (SakhCSRI, IMGG, SOMSP GS RAS) use energetic class KS (nonsense!) by total processing of crustal earthquakes.  The relationshp between KR and KS for Sakhalin crustal earthquakes has been obtained still in 1972 (Oskorbin, Volkova, 1976).

We’ve obtained the correlational relationship for crustal earthquakes of Sakhalin adapted for class KR as KR = lg AS/T + blgR + c with the aim of unification of regional scales K where KR from (AP + AS), b and c are unknown constant coefficients.  Coefficients b and c were determined from the solution by the least square method of a system of equations (KR)ij = lg (AS/T)ij + c from the data on AS and T for each earthquake (index i) and each seismic station (index j) taken from bulletins SBDV for 1981-1990.  The obtained values of coefficients b and c are given in Table 1.

Table 1

Crustal earthquakes of Sakhalin

	Name of seismic station
	в
	c
	r
	bK
	K1
	av1
	K2
	Kav2
	K3
	av3

	Okha
	2.49
	4.74
	0.85
	0.40
	11.2
	10.9
	11.2
	11.1
	-
	-

	Tymovsk
	1.28
	6.57
	0.58
	0.42
	9.8
	10.4
	9.6
	10.1
	9.4
	10.1

	Uglegorsk
	1.83
	6.24
	0.72
	0.45
	10.9
	11.0
	10.5
	10.2
	11.3
	10.9

	Yuzhno-Sakhalinsk
	1.89
	5.89
	0.77
	0.49
	10.1
	10.0
	9.8
	9.8
	10.6
	10.5

	Nikolaevsk on the Amur
	1.89
	5.76
	0.59
	0.59
	11.1
	11.1
	10.3
	10.3
	10.3
	10.4

	Total average
	1.89
	5.80
	0.48
	0.55
	
	
	
	
	
	


Note: K1, K2, K3 and Kav1, Kav2, Kav3 of KR from the obtained station and total relationships are respectively for the earthquakes: № 1 – June 1, 1995, h = 10 km, KS = 9.5; № 2 – October 10, 1995, h = 11 km, KS = 8.8; № 3 – August 19, 2000, h = 10 km, KS = 9.3.

A character of seismic oscillations on any site of the day surface including the places of basements laying out for seismometers of seismic stations are determined by the spectrum of source radiation, structure and properties of the medium on the way of seismic waves propagation from the source to the site and local soil-geomorphological conditions on the site.  To illustrate this we’ve obtained correlation relationships for determination of energetic classes of both crustal (see Table 1) and subcrustal (Table 2) earthquakes for each seismic station separately.  We considered characteristics of the near-surface geological and soil conditions beneath seismic stations in the report. Here it is not given.

Similar correlation relationships were used for subcrustal Kuril-Kamchatka earthquakes as 

Kc = lgAS/T + blgR + c 

And taking into account focal depth h as 

Kc = lgAS/T + blgR +dlgh + c1
In these relationships Kc is determined from S.L. and O.N. Solovievs’s nomograms and the unknown constant coefficients bh, c, c1 and d were found out from the solution by the least square method of systems of equations:

Kci,j = lg(As/T)ij + c,

Kcij = lg(As/T)ij + blgRij + dlghi + c1,

where I is earthquake number, j is seismic station number.






Table 2

Subcrustal (h ( 30 km) Kuril and Kamchatka earthquakes

	Name of seismic station
	b
	c
	C1
	d
	r
	(K
	K1
	K1cp
	K2
	K2cp

	Kurilsk
	2.31
	4.09
	-
	-
	0.71
	0.39
	10.8
	10.6
	10.1
	9.8

	Severo-Kurilsk
	1.71
	5.58
	-
	-
	0.53
	0.45
	10.5
	10.4
	9.8
	9.6

	Yuzhno-Kurilsk
	2.17
	4.48
	-
	-
	0.97
	0.55
	11.2
	10.9
	10.5
	10.4

	
	2.17
	
	5.51
	-0.56
	0.40
	0.50
	11.2
	
	10.0
	

	Yuzhno-Sakhalinsk
	5.51
	-5.63
	-
	-
	0.72
	0.63
	9.6
	9.8
	9.4
	9.7

	
	5.51
	
	-4.47
	-0.57
	0.40
	0.59
	9.8
	
	9.0
	

	Total
	1.78
	5.27
	-
	-
	0.62
	0.65
	
	
	
	


Note: K1, K1av and K2, K2av are values of energetic classes KS from the obtained individual and total relationships for earthquakes: № 1 – January 8, 1990, h = 54 km, KS = 11.0 and № 2 – April 22, 1990, h = 560 km, MSH = 5.0, r is correlation coefficient and (K is mean square error.

Values of amplitudes As and periods Ts (Ts ( 1 sec) were taken from seismic bulletins SBDV for 1981-1989.  The obtained values of constant coefficients b, c, c1 and d are given in Table 2.

Conclusion. We think that further progress for unification of regional scales of earthquake energetic characteristics is: 1) introduction of the idea of «reference soil» or «reference near-surface geological and soil conditions» and 2) construction of regional scales for the same type of seismic body waves (direct, reflected, refracted etc.)
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