Solution Set #5

1.  Scenarios:

Rupture Area and rupture width

The median rupture area (in km2) is given by log(A) = M-4

The median rupture width (in km) is given by W=sqrt(A) but not greater than 12 km (Wmax)

A delta function is used for both the Area and Width pdfs.  Therefore, we only use a single value of the area and width for a given magnitude.  The probability of the area is unity and the probability of the width is unity.

The length is computed by the ratio of the area to the width. Since the length is completely defined by the area and the width, there is no aleatory variability in the length (given A and W).

The resulting area, width, and length for each magnitude is listed in table 1.

Table 1.  Rupture area and width

	Mag
	Area (km2)
	Width (km)
	P(A)
	P(W)
	Length (km)

	5.1
	12.59
	3.55
	1
	1
	3.55

	5.3
	19.95
	4.47
	1
	1
	4.47

	5.5
	31.62
	5.62
	1
	1
	5.62

	5.7
	50.12
	7.08
	1
	1
	7.08

	5.9
	79.43
	8.91
	1
	1
	8.91

	6.1
	125.89
	11.22
	1
	1
	11.22

	6.3
	199.53
	12.00
	1
	1
	16.63

	6.5
	316.23
	12.00
	1
	1
	26.35

	6.7
	501.19
	12.00
	1
	1
	41.77

	6.9
	794.33
	12.00
	1
	1
	66.19

	7.1
	1258.93
	12.00
	1
	1
	104.91

	7.3
	1995.26
	12.00
	1
	1
	166.27

	7.5
	3162.28
	12.00
	1
	1
	263.52

	7.7
	5011.87
	12.00
	1
	1
	417.66

	7.9
	7943.28
	12.00
	1
	1
	661.94


Location:

For the location on the two faults, a uniform rupture location along strike is used and five locations are specified for the numerical integration.  For the location down dip, a delta function is specified at the center of the fault.  (The center corresponds to a depth of 6 km).  Therefore, we have only the aleatory variability along strike to consider.  Since a uniform distribution is used, the probability of the rupture location is 1/5 for all cases (for faults)

For M5.7 for fault 2: The top of the rupture is located at 6-W/2. In this case, the coordinates of the corners of the ruptures are given by

Table 2.  Example of coordinates of the rupture locations for faults

	
	P(loc)
	Along strike
	Down Dip

	Loc 1
	0.2
	30.00
	2.42

	
	
	22.92
	2.42

	
	
	22.92
	9.58

	
	
	30.00
	9.58

	
	
	
	

	Loc 2
	0.2
	24.27
	2.42

	
	
	17.19
	2.42

	
	
	17.19
	9.58

	
	
	24.27
	9.58

	
	
	
	

	Loc 3
	0.2
	18.54
	2.42

	
	
	11.46
	2.42

	
	
	11.46
	9.58

	
	
	18.54
	9.58

	
	
	
	

	Loc 4
	0.2
	12.81
	2.42

	
	
	5.73
	2.42

	
	
	5.73
	9.58

	
	
	12.81
	9.58

	
	
	
	

	Loc 5
	0.2
	7.08
	2.42

	
	
	0
	2.42

	
	
	0
	9.58

	
	
	7.08
	9.58


Figure 1.  Rupture locations for M=5.7
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For the background zone, the locations are point sources uniformly distributed over a circle of radius 50 km with a delta function at the center of the depth range ( 6 km) for the depth distribution.  For this problem, we are using a crude integration over the circle with just 4 discrete intervals: 0-5 km, 5-15 km, 15-25 km, and 25-50 km.  Locating the rupture at the center of each ring results in the following locations:

Table 3

	Location
	range
	Horizontal Dist
	P(loc)
	Depth (km)
	P(depth)

	1
	0-5 km
	2.5 km
	0.01
	6
	1

	2
	5-15 km
	10 km
	0.08
	6
	1

	3
	15-25 km
	20 km
	0.16
	6
	1

	4
	25-50 km
	37.5 k
	0.75
	6
	1


The probability of the location is just the area of the ring divided by the total area of the source (circle).

Rupture Distance:

Given the rupture location, the distance can be computed from each rupture to the site. The distance is the “rupture distance” which is defined as the shortest distance from any point on the rupture plane to the site. Since the rupture distance is fully defined by the location of the rupture and the site, there is no additional aleatory variability associated with the rupture distance (so it does not get its own pdf).

The rupture distances are listed in table 3 for each case.  For the background the distance is to a point (we assume that the area is zero)

Activity rate

The activity rates for these sources were computed in problem Set 2.  The values from solution set #2 are:

Table 4.

	Source
	N(M>5)

	Flt 1
	0.0064 /yr

	Flt 2
	0.0046 /yr

	background
	0.0046 / yr


Scenario Eqk rate

The scenario earthquake rate is computed by 

SCEN EQK RATE = N * P(M|eqk) * P(loc) * P(area) * P(width)
These values are listed in last column of Table 6

Magnitudes:

The probability of the magnitudes were computed in problem set #2:

Table 5.  Probabilities for mag ranges

	Mag Range
	Fault 1
	Fault 2
	Background

	5.0 - 5.2
	
	0.2436
	0.4040

	5.2 - 5.4
	
	0.1537
	0.2445

	5.4 - 5.6
	
	0.0970
	0.1480

	5.6 - 5.8
	
	0.0612
	0.0896

	5.8 – 6.0
	
	0.0386
	0.0542

	6.0 – 6.2
	
	0.0244
	0.0328

	6.2 – 6.4
	
	0.0696
	0.0199

	6.4 – 6.6
	
	0.1489
	0.0068

	6.6 – 6.8
	0.0607
	0.1489
	

	6.8 – 7.0
	0.2762
	0.0149
	

	7.0 – 7.2
	0.3991
	
	

	7.2 – 7.4
	0.2298
	
	

	7.4 – 7.6
	0.0336
	
	

	7.6 – 7.8
	
	
	

	7.8 – 8.0
	
	
	

	Sum
	0.9995
	1.0007
	0.9999


Table 6.  table of scenerios

	Flt
	Mag
	P(m)
	A
	P(A)
	W
	P(W)
	Loc
	P(loc)
	Rrup
	N
	Scenerio

Eqk

rate
	Top

(km)
	Med

Sa


	Sig

	1
	6.7
	0.0543
	501
	1
	12
	1
	1
	0.2
	21.6
	0.0064
	6.84E-05
	0
	0.169
	0.616

	1
	6.9
	0.2766
	794
	1
	12
	1
	1
	0.2
	20
	0.0064
	3.49E-04
	0
	0.209
	0.593

	1
	7.1
	0.4003
	1200
	1
	12
	1
	1
	0.2
	20
	0.0064
	5.04E-04
	0
	0.241
	0.581

	1
	7.3
	0.2299
	1200
	1
	12
	1
	1
	0.2
	20
	0.0064
	2.90E-04
	0
	0.275
	0.581

	1
	7.5
	0.0385
	1200
	1
	12
	1
	1
	0.2
	20
	0.0064
	4.85E-05
	0
	0.311
	0.580

	1
	6.7
	0.0543
	501
	1
	12
	1
	2
	0.2
	20
	0.0064
	6.84E-05
	0
	0.179
	0.615

	1
	6.9
	0.2766
	794
	1
	12
	1
	2
	0.2
	20
	0.0064
	3.49E-04
	0
	0.209
	0.593

	1
	7.1
	0.4003
	1200
	1
	12
	1
	2
	0.2
	20
	0.0064
	5.04E-04
	0
	0.241
	0.581

	1
	7.3
	0.2299
	1200
	1
	12
	1
	2
	0.2
	20
	0.0064
	2.90E-04
	0
	0.275
	0.581

	1
	7.5
	0.0385
	1200
	1
	12
	1
	2
	0.2
	20
	0.0064
	4.85E-05
	0
	0.311
	0.580

	1
	6.7
	0.0543
	501
	1
	12
	1
	3
	0.2
	20
	0.0064
	6.84E-05
	0
	0.179
	0.615

	1
	6.9
	0.2766
	794
	1
	12
	1
	3
	0.2
	20
	0.0064
	3.49E-04
	0
	0.209
	0.593

	1
	7.1
	0.4003
	1200
	1
	12
	1
	3
	0.2
	20
	0.0064
	5.04E-04
	0
	0.241
	0.581

	1
	7.3
	0.2299
	1200
	1
	12
	1
	3
	0.2
	20
	0.0064
	2.90E-04
	0
	0.275
	0.581

	1
	7.5
	0.0385
	1200
	1
	12
	1
	3
	0.2
	20
	0.0064
	4.85E-05
	0
	0.311
	0.580

	1
	6.7
	0.0543
	501
	1
	12
	1
	4
	0.2
	20
	0.0064
	6.84E-05
	0
	0.179
	0.615

	1
	6.9
	0.2766
	794
	1
	12
	1
	4
	0.2
	20
	0.0064
	3.49E-04
	0
	0.209
	0.593

	1
	7.1
	0.4003
	1259
	1
	12
	1
	4
	0.2
	20
	0.0064
	5.04E-04
	0
	0.241
	0.581

	1
	7.3
	0.2299
	1995
	1
	12
	1
	4
	0.2
	20
	0.0064
	2.90E-04
	0
	0.275
	0.581

	1
	7.5
	0.0385
	3162
	1
	12
	1
	4
	0.2
	20
	0.0064
	4.85E-05
	0
	0.311
	0.580

	1
	6.7
	0.0543
	501
	1
	12
	1
	5
	0.2
	21.6
	0.0064
	6.84E-05
	0
	0.169
	0.616

	1
	6.9
	0.2766
	794
	1
	12
	1
	5
	0.2
	20
	0.0064
	3.49E-04
	0
	0.209
	0.593

	1
	7.1
	0.4003
	1200
	1
	12
	1
	5
	0.2
	20
	0.0064
	5.04E-04
	0
	0.241
	0.581

	1
	7.3
	0.2299
	1200
	1
	12
	1
	5
	0.2
	20
	0.0064
	2.90E-04
	0
	0.275
	0.581

	1
	7.5
	0.0385
	1200
	1
	12
	1
	5
	0.2
	20
	0.0064
	4.85E-05
	0
	0.311
	0.580

	2
	5.1
	0.2436
	12.6
	1
	3.6
	1
	1
	0.2
	6.5
	0.0046
	2.25E-04
	4.2
	0.096
	0.779

	2
	5.3
	0.1537
	20
	1
	4.5
	1
	1
	0.2
	6.3
	0.0046
	1.49E-04
	3.75
	0.119
	0.756

	2
	5.5
	0.097
	32
	1
	5.6
	1
	1
	0.2
	5.9
	0.0046
	9.81E-05
	3.2
	0.149
	0.733

	2
	5.7
	0.0612
	50
	1
	7.1
	1
	1
	0.2
	5.6
	0.0046
	6.49E-05
	2.45
	0.181
	0.711

	2
	5.9
	0.0386
	79
	1
	8.9
	1
	1
	0.2
	5.2
	0.0046
	4.28E-05
	1.55
	0.220
	0.688

	2
	6.1
	0.0244
	126
	1
	11.2
	1
	1
	0.2
	5
	0.0046
	2.83E-05
	0.4
	0.263
	0.665

	2
	6.3
	0.0696
	200
	1
	12
	1
	1
	0.2
	5
	0.0046
	8.25E-05
	0
	0.306
	0.643

	2
	6.5
	0.1489
	316
	1
	12
	1
	1
	0.2
	5
	0.0046
	1.45E-04
	0
	0.352
	0.621

	2
	6.7
	0.1489
	360
	1
	12
	1
	1
	0.2
	5
	0.0046
	1.45E-04
	0
	0.401
	0.599

	2
	6.9
	0.0149
	360
	1
	12
	1
	1
	0.2
	5
	0.0046
	1.45E-04
	0
	0.443
	0.578

	2
	5.1
	0.2436
	12.6
	1
	3.6
	1
	2
	0.2
	9.3
	0.0046
	2.25E-04
	4.2
	0.071
	0.787

	2
	5.3
	0.1537
	20
	1
	4.5
	1
	2
	0.2
	8.9
	0.0046
	1.49E-04
	3.75
	0.091
	0.763

	2
	5.5
	0.097
	32
	1
	5.6
	1
	2
	0.2
	8.5
	0.0046
	9.81E-05
	3.2
	0.114
	0.740

	2
	5.7
	0.0612
	50
	1
	7.1
	1
	2
	0.2
	8
	0.0046
	6.49E-05
	2.45
	0.143
	0.717

	2
	5.9
	0.0386
	79
	1
	8.9
	1
	2
	0.2
	7.4
	0.0046
	4.28E-05
	1.55
	0.179
	0.693

	2
	6.1
	0.0244
	126
	1
	11.2
	1
	2
	0.2
	6.9
	0.0046
	2.83E-05
	0.4
	0.222
	0.669

	2
	6.3
	0.0696
	200
	1
	12
	1
	2
	0.2
	6
	0.0046
	8.25E-05
	0
	0.280
	0.645

	2
	6.5
	0.1489
	316
	1
	12
	1
	2
	0.2
	5.1
	0.0046
	1.45E-04
	0
	0.349
	0.621

	2
	6.7
	0.1489
	360
	1
	12
	1
	2
	0.2
	5
	0.0046
	1.45E-04
	0
	0.401
	0.599

	2
	6.9
	0.0149
	360
	1
	12
	1
	2
	0.2
	5
	0.0046
	1.45E-04
	0
	0.443
	0.578

	2
	5.1
	0.2436
	12.6
	1
	3.6
	1
	3
	0.2
	14.8
	0.0046
	2.25E-04
	4.2
	0.044
	0.796

	2
	5.3
	0.1537
	20
	1
	4.5
	1
	3
	0.2
	14.2
	0.0046
	1.49E-04
	3.75
	0.058
	0.772

	2
	5.5
	0.097
	32
	1
	5.6
	1
	3
	0.2
	13.6
	0.0046
	9.81E-05
	3.2
	0.075
	0.748

	2
	5.7
	0.0612
	50
	1
	7.1
	1
	3
	0.2
	12.7
	0.0046
	6.49E-05
	2.45
	0.097
	0.725

	2
	5.9
	0.0386
	79
	1
	8.9
	1
	3
	0.2
	11.8
	0.0046
	4.28E-05
	1.55
	0.126
	0.701

	2
	6.1
	0.0244
	126
	1
	11.2
	1
	3
	0.2
	10.6
	0.0046
	2.83E-05
	0.4
	0.165
	0.676

	2
	6.3
	0.0696
	200
	1
	12
	1
	3
	0.2
	8.3
	0.0046
	8.25E-05
	0
	0.233
	0.650

	2
	6.5
	0.1489
	316
	1
	12
	1
	3
	0.2
	5.3
	0.0046
	1.45E-04
	0
	0.343
	0.622

	2
	6.7
	0.1489
	360
	1
	12
	1
	3
	0.2
	5
	0.0046
	1.45E-04
	0
	0.401
	0.599

	2
	6.9
	0.0149
	360
	1
	12
	1
	3
	0.2
	5
	0.0046
	1.45E-04
	0
	0.443
	0.578

	2
	5.1
	0.2436
	12.6
	1
	3.6
	1
	4
	0.2
	20.9
	0.0046
	2.25E-04
	4.2
	0.030
	0.801

	2
	5.3
	0.1537
	20
	1
	4.5
	1
	4
	0.2
	20.1
	0.0046
	1.49E-04
	3.75
	0.058
	0.772

	2
	5.5
	0.097
	32
	1
	5.6
	1
	4
	0.2
	19.2
	0.0046
	9.81E-05
	3.2
	0.053
	0.753

	2
	5.7
	0.0612
	50
	1
	7.1
	1
	4
	0.2
	18.1
	0.0046
	6.49E-05
	2.45
	0.070
	0.730

	2
	5.9
	0.0386
	79
	1
	8.9
	1
	4
	0.2
	16.7
	0.0046
	4.28E-05
	1.55
	0.093
	0.706

	2
	6.1
	0.0244
	126
	1
	11.2
	1
	4
	0.2
	15
	0.0046
	2.83E-05
	0.4
	0.125
	0.681

	2
	6.3
	0.0696
	200
	1
	12
	1
	4
	0.2
	11.2
	0.0046
	8.25E-05
	0
	0.190
	0.654

	2
	6.5
	0.1489
	316
	1
	12
	1
	4
	0.2
	5.7
	0.0046
	1.45E-04
	0
	0.332
	0.622

	2
	6.7
	0.1489
	360
	1
	12
	1
	4
	0.2
	5
	0.0046
	1.45E-04
	0
	0.401
	0.599

	2
	6.9
	0.0149
	360
	1
	12
	1
	4
	0.2
	5
	0.0046
	1.45E-04
	0
	0.443
	0.578

	2
	5.1
	0.2436
	12.6
	1
	3.6
	1
	5
	0.2
	27.2
	0.0046
	2.25E-04
	4.2
	0.022
	0.803

	2
	5.3
	0.1537
	20
	1
	4.5
	1
	5
	0.2
	26.3
	0.0046
	1.49E-04
	3.75
	0.058
	0.772

	2
	5.5
	0.097
	32
	1
	5.6
	1
	5
	0.2
	25.1
	0.0046
	9.81E-05
	3.2
	0.040
	0.756

	2
	5.7
	0.0612
	50
	1
	7.1
	1
	5
	0.2
	23.6
	0.0046
	6.49E-05
	2.45
	0.054
	0.732

	2
	5.9
	0.0386
	79
	1
	8.9
	1
	5
	0.2
	21.7
	0.0046
	4.28E-05
	1.55
	0.073
	0.708

	2
	6.1
	0.0244
	126
	1
	11.2
	1
	5
	0.2
	19.4
	0.0046
	2.83E-05
	0.4
	0.101
	0.684

	2
	6.3
	0.0696
	200
	1
	12
	1
	5
	0.2
	14.3
	0.0046
	8.25E-05
	0
	0.158
	0.657

	2
	6.5
	0.1489
	316
	1
	12
	1
	5
	0.2
	6.2
	0.0046
	1.45E-04
	0
	0.319
	0.623

	2
	6.7
	0.1489
	360
	1
	12
	1
	5
	0.2
	5
	0.0046
	1.45E-04
	0
	0.401
	0.599

	2
	6.9
	0.0149
	360
	1
	12
	1
	5
	0.2
	5
	0.0046
	1.45E-04
	0
	0.443
	0.578

	3
	5.1
	0.404
	0
	1
	0
	1
	1
	0.01
	6.5
	0.0046
	2.13E-05
	6
	0.127
	0.770

	3
	5.3
	0.2445
	0
	1
	0
	1
	1
	0.01
	6.5
	0.0046
	1.41E-05
	6
	0.156
	0.747

	3
	5.5
	0.148
	0
	1
	0
	1
	1
	0.01
	6.5
	0.0046
	9.30E-06
	6
	0.188
	0.725

	3
	5.7
	0.0896
	0
	1
	0
	1
	1
	0.01
	6.5
	0.0046
	6.15E-06
	6
	0.226
	0.702

	3
	5.9
	0.0542
	0
	1
	0
	1
	1
	0.01
	6.5
	0.0046
	4.06E-06
	6
	0.269
	0.680

	3
	6.1
	0.0328
	0
	1
	0
	1
	1
	0.01
	6.5
	0.0046
	2.69E-06
	6
	0.316
	0.657

	3
	6.3
	0.0199
	0
	1
	0
	1
	1
	0.01
	6.5
	0.0046
	1.78E-06
	6
	0.369
	0.636

	3
	6.5
	0.0068
	0
	1
	0
	1
	1
	0.01
	6.5
	0.0046
	6.48E-07
	6
	0.427
	0.614

	3
	5.1
	0.404
	0
	1
	0
	1
	2
	0.08
	11.7
	0.0046
	1.70E-04
	6
	0.076
	0.785

	3
	5.3
	0.2445
	0
	1
	0
	1
	2
	0.08
	11.7
	0.0046
	1.13E-04
	6
	0.096
	0.762

	3
	5.5
	0.148
	0
	1
	0
	1
	2
	0.08
	11.7
	0.0046
	7.44E-05
	6
	0.119
	0.738

	3
	5.7
	0.0896
	0
	1
	0
	1
	2
	0.08
	11.7
	0.0046
	4.92E-05
	6
	0.146
	0.715

	3
	5.9
	0.0542
	0
	1
	0
	1
	2
	0.08
	11.7
	0.0046
	3.25E-05
	6
	0.178
	0.691

	3
	6.1
	0.0328
	0
	1
	0
	1
	2
	0.08
	11.7
	0.0046
	2.15E-05
	6
	0.216
	0.668

	3
	6.3
	0.0199
	0
	1
	0
	1
	2
	0.08
	11.7
	0.0046
	1.42E-05
	6
	0.258
	0.646

	3
	6.5
	0.0068
	0
	1
	0
	1
	2
	0.08
	11.7
	0.0046
	5.18E-06
	6
	0.306
	0.623

	3
	5.1
	0.404
	0
	1
	0
	1
	3
	0.16
	20.9
	0.0046
	3.41E-04
	6
	0.041
	0.797

	3
	5.3
	0.2445
	0
	1
	0
	1
	3
	0.16
	20.9
	0.0046
	2.25E-04
	6
	0.053
	0.773

	3
	5.5
	0.148
	0
	1
	0
	1
	3
	0.16
	20.9
	0.0046
	1.49E-04
	6
	0.068
	0.749

	3
	5.7
	0.0896
	0
	1
	0
	1
	3
	0.16
	20.9
	0.0046
	9.84E-05
	6
	0.086
	0.726

	3
	5.9
	0.0542
	0
	1
	0
	1
	3
	0.16
	20.9
	0.0046
	6.50E-05
	6
	0.108
	0.702

	3
	6.1
	0.0328
	0
	1
	0
	1
	3
	0.16
	20.9
	0.0046
	4.30E-05
	6
	0.135
	0.679

	3
	6.3
	0.0199
	0
	1
	0
	1
	3
	0.16
	20.9
	0.0046
	2.84E-05
	6
	0.166
	0.655

	3
	6.5
	0.0068
	0
	1
	0
	1
	3
	0.16
	20.9
	0.0046
	1.04E-05
	6
	0.203
	0.632

	3
	5.1
	0.404
	0
	1
	0
	1
	4
	0.75
	38
	0.0046
	1.60E-03
	6
	0.020
	0.804

	3
	5.3
	0.2445
	0
	1
	0
	1
	4
	0.75
	38
	0.0046
	1.06E-03
	6
	0.027
	0.780

	3
	5.5
	0.148
	0
	1
	0
	1
	4
	0.75
	38
	0.0046
	6.98E-04
	6
	0.036
	0.757

	3
	5.7
	0.0896
	0
	1
	0
	1
	4
	0.75
	38
	0.0046
	4.61E-04
	6
	0.047
	0.733

	3
	5.9
	0.0542
	0
	1
	0
	1
	4
	0.75
	38
	0.0046
	3.05E-04
	6
	0.061
	0.710

	3
	6.1
	0.0328
	0
	1
	0
	1
	4
	0.75
	38
	0.0046
	2.02E-04
	6
	0.079
	0.686

	3
	6.3
	0.0199
	0
	1
	0
	1
	4
	0.75
	38
	0.0046
	1.33E-04
	6
	0.101
	0.663

	3
	6.5
	0.0068
	0
	1
	0
	1
	4
	0.75
	38
	0.0046
	4.86E-05
	6
	0.127
	0.639


2.  Next we compute the median and standard deviation of the ground motion for each scenario (Table 6).

We then add the aleatory variability due to epsilon and compute the ground motion for each case.  

As an example, the first part of the table is listed in Table 7.

We then rank the scenarios by the ground motion level and then sum up the rate to get the hazard.  A partial list is given in Table 8.  the hazard curve is then plotted.

From the table, the worst-case ground motion is 3.8g with a return period of 81 million years.

The ground motion with a return period of 100 years is 0.07g and the ground motion with a return period of 2500 years is 0.98g.

Table 7.  Partial table of scenarios with epsilon

	Flt
	Mag
	Rrup
	Rate Scen Eqk
	median Sa (T=1)
	Sigma
	Epsilon
	P(e)
	Sa
	Rate

	1
	6.7
	21.6
	6.84E-05
	0.169
	0.616
	-3
	0.0009
	0.027
	6.16E-08

	1
	6.9
	20
	3.49E-04
	0.209
	0.593
	-3
	0.0009
	0.035
	3.14E-07

	1
	7.1
	20
	5.04E-04
	0.241
	0.581
	-3
	0.0009
	0.042
	4.54E-07

	1
	7.3
	20
	2.90E-04
	0.275
	0.581
	-3
	0.0009
	0.048
	2.61E-07

	1
	7.5
	20
	4.85E-05
	0.311
	0.580
	-3
	0.0009
	0.055
	4.37E-08

	1
	6.7
	20
	6.84E-05
	0.179
	0.615
	-3
	0.0009
	0.028
	6.16E-08

	1
	6.9
	20
	3.49E-04
	0.209
	0.593
	-3
	0.0009
	0.035
	3.14E-07

	1
	7.1
	20
	5.04E-04
	0.241
	0.581
	-3
	0.0009
	0.042
	4.54E-07

	1
	7.3
	20
	2.90E-04
	0.275
	0.581
	-3
	0.0009
	0.048
	2.61E-07

	1
	7.5
	20
	4.85E-05
	0.311
	0.580
	-3
	0.0009
	0.055
	4.37E-08

	1
	6.7
	20
	6.84E-05
	0.179
	0.615
	-3
	0.0009
	0.028
	6.16E-08

	1
	6.9
	20
	3.49E-04
	0.209
	0.593
	-3
	0.0009
	0.035
	3.14E-07

	1
	7.1
	20
	5.04E-04
	0.241
	0.581
	-3
	0.0009
	0.042
	4.54E-07

	1
	7.3
	20
	2.90E-04
	0.275
	0.581
	-3
	0.0009
	0.048
	2.61E-07

	1
	7.5
	20
	4.85E-05
	0.311
	0.580
	-3
	0.0009
	0.055
	4.37E-08

	1
	6.7
	20
	6.84E-05
	0.179
	0.615
	-3
	0.0009
	0.028
	6.16E-08

	1
	6.9
	20
	3.49E-04
	0.209
	0.593
	-3
	0.0009
	0.035
	3.14E-07

	1
	7.1
	20
	5.04E-04
	0.241
	0.581
	-3
	0.0009
	0.042
	4.54E-07

	1
	7.3
	20
	2.90E-04
	0.275
	0.581
	-3
	0.0009
	0.048
	2.61E-07

	1
	7.5
	20
	4.85E-05
	0.311
	0.580
	-3
	0.0009
	0.055
	4.37E-08

	1
	6.7
	21.6
	6.84E-05
	0.169
	0.616
	-3
	0.0009
	0.027
	6.16E-08

	1
	6.9
	20
	3.49E-04
	0.209
	0.593
	-3
	0.0009
	0.035
	3.14E-07

	1
	7.1
	20
	5.04E-04
	0.241
	0.581
	-3
	0.0009
	0.042
	4.54E-07

	1
	7.3
	20
	2.90E-04
	0.275
	0.581
	-3
	0.0009
	0.048
	2.61E-07

	1
	7.5
	20
	4.85E-05
	0.311
	0.580
	-3
	0.0009
	0.055
	4.37E-08

	2
	5.1
	6.5
	2.25E-04
	0.096
	0.779
	-3
	0.0009
	0.009
	2.03E-07

	2
	5.3
	6.3
	1.49E-04
	0.119
	0.756
	-3
	0.0009
	0.012
	1.34E-07

	2
	5.5
	5.9
	9.81E-05
	0.149
	0.733
	-3
	0.0009
	0.016
	8.83E-08

	2
	5.7
	5.6
	6.49E-05
	0.181
	0.711
	-3
	0.0009
	0.021
	5.84E-08

	2
	5.9
	5.2
	4.28E-05
	0.220
	0.688
	-3
	0.0009
	0.028
	3.85E-08

	2
	6.1
	5
	2.83E-05
	0.263
	0.665
	-3
	0.0009
	0.036
	2.55E-08

	2
	6.3
	5
	8.25E-05
	0.306
	0.643
	-3
	0.0009
	0.044
	7.43E-08

	2
	6.5
	5
	1.45E-04
	0.352
	0.621
	-3
	0.0009
	0.055
	1.31E-07

	2
	6.7
	5
	1.45E-04
	0.401
	0.599
	-3
	0.0009
	0.066
	1.31E-07

	2
	6.9
	5
	1.45E-04
	0.443
	0.578
	-3
	0.0009
	0.078
	1.31E-07

	2
	5.1
	9.3
	2.25E-04
	0.071
	0.787
	-3
	0.0009
	0.007
	2.03E-07

	2
	5.3
	8.9
	1.49E-04
	0.091
	0.763
	-3
	0.0009
	0.009
	1.34E-07

	2
	5.5
	8.5
	9.81E-05
	0.114
	0.740
	-3
	0.0009
	0.012
	8.83E-08

	2
	5.7
	8
	6.49E-05
	0.143
	0.717
	-3
	0.0009
	0.017
	5.84E-08

	2
	5.9
	7.4
	4.28E-05
	0.179
	0.693
	-3
	0.0009
	0.022
	3.85E-08

	2
	6.1
	6.9
	2.83E-05
	0.222
	0.669
	-3
	0.0009
	0.030
	2.55E-08

	2
	6.3
	6
	8.25E-05
	0.280
	0.645
	-3
	0.0009
	0.040
	7.43E-08

	2
	6.5
	5.1
	1.45E-04
	0.349
	0.621
	-3
	0.0009
	0.054
	1.31E-07

	2
	6.7
	5
	1.45E-04
	0.401
	0.599
	-3
	0.0009
	0.066
	1.31E-07

	2
	6.9
	5
	1.45E-04
	0.443
	0.578
	-3
	0.0009
	0.078
	1.31E-07

	2
	5.1
	14.8
	2.25E-04
	0.044
	0.796
	-3
	0.0009
	0.004
	2.03E-07

	2
	5.3
	14.2
	1.49E-04
	0.058
	0.772
	-3
	0.0009
	0.006
	1.34E-07

	2
	5.5
	13.6
	9.81E-05
	0.075
	0.748
	-3
	0.0009
	0.008
	8.83E-08

	2
	5.7
	12.7
	6.49E-05
	0.097
	0.725
	-3
	0.0009
	0.011
	5.84E-08

	2
	5.9
	11.8
	4.28E-05
	0.126
	0.701
	-3
	0.0009
	0.015
	3.85E-08

	2
	6.1
	10.6
	2.83E-05
	0.165
	0.676
	-3
	0.0009
	0.022
	2.55E-08

	2
	6.3
	8.3
	8.25E-05
	0.233
	0.650
	-3
	0.0009
	0.033
	7.43E-08

	2
	6.5
	5.3
	1.45E-04
	0.343
	0.622
	-3
	0.0009
	0.053
	1.31E-07

	2
	6.7
	5
	1.45E-04
	0.401
	0.599
	-3
	0.0009
	0.066
	1.31E-07

	2
	6.9
	5
	1.45E-04
	0.443
	0.578
	-3
	0.0009
	0.078
	1.31E-07

	2
	5.1
	20.9
	2.25E-04
	0.030
	0.801
	-3
	0.0009
	0.003
	2.03E-07

	2
	5.3
	20.1
	1.49E-04
	0.058
	0.772
	-3
	0.0009
	0.006
	1.34E-07

	2
	5.5
	19.2
	9.81E-05
	0.053
	0.753
	-3
	0.0009
	0.006
	8.83E-08

	2
	5.7
	18.1
	6.49E-05
	0.070
	0.730
	-3
	0.0009
	0.008
	5.84E-08

	2
	5.9
	16.7
	4.28E-05
	0.093
	0.706
	-3
	0.0009
	0.011
	3.85E-08

	2
	6.1
	15
	2.83E-05
	0.125
	0.681
	-3
	0.0009
	0.016
	2.55E-08

	2
	6.3
	11.2
	8.25E-05
	0.190
	0.654
	-3
	0.0009
	0.027
	7.43E-08

	2
	6.5
	5.7
	1.45E-04
	0.332
	0.622
	-3
	0.0009
	0.051
	1.31E-07

	2
	6.7
	5
	1.45E-04
	0.401
	0.599
	-3
	0.0009
	0.066
	1.31E-07

	2
	6.9
	5
	1.45E-04
	0.443
	0.578
	-3
	0.0009
	0.078
	1.31E-07

	2
	5.1
	27.2
	2.25E-04
	0.022
	0.803
	-3
	0.0009
	0.002
	2.03E-07

	2
	5.3
	26.3
	1.49E-04
	0.058
	0.772
	-3
	0.0009
	0.006
	1.34E-07

	2
	5.5
	25.1
	9.81E-05
	0.040
	0.756
	-3
	0.0009
	0.004
	8.83E-08

	2
	5.7
	23.6
	6.49E-05
	0.054
	0.732
	-3
	0.0009
	0.006
	5.84E-08

	2
	5.9
	21.7
	4.28E-05
	0.073
	0.708
	-3
	0.0009
	0.009
	3.85E-08

	2
	6.1
	19.4
	2.83E-05
	0.101
	0.684
	-3
	0.0009
	0.013
	2.55E-08

	2
	6.3
	14.3
	8.25E-05
	0.158
	0.657
	-3
	0.0009
	0.022
	7.43E-08

	2
	6.5
	6.2
	1.45E-04
	0.319
	0.623
	-3
	0.0009
	0.049
	1.31E-07

	2
	6.7
	5
	1.45E-04
	0.401
	0.599
	-3
	0.0009
	0.066
	1.31E-07

	2
	6.9
	5
	1.45E-04
	0.443
	0.578
	-3
	0.0009
	0.078
	1.31E-07

	3
	5.1
	6.5
	2.13E-05
	0.127
	0.770
	-3
	0.0009
	0.013
	1.92E-08

	3
	5.3
	6.5
	1.41E-05
	0.156
	0.747
	-3
	0.0009
	0.017
	1.27E-08

	3
	5.5
	6.5
	9.30E-06
	0.188
	0.725
	-3
	0.0009
	0.021
	8.37E-09

	3
	5.7
	6.5
	6.15E-06
	0.226
	0.702
	-3
	0.0009
	0.028
	5.54E-09

	3
	5.9
	6.5
	4.06E-06
	0.269
	0.680
	-3
	0.0009
	0.035
	3.65E-09

	3
	6.1
	6.5
	2.69E-06
	0.316
	0.657
	-3
	0.0009
	0.044
	2.42E-09

	3
	6.3
	6.5
	1.78E-06
	0.369
	0.636
	-3
	0.0009
	0.055
	1.60E-09

	3
	6.5
	6.5
	6.48E-07
	0.427
	0.614
	-3
	0.0009
	0.068
	5.83E-10

	3
	5.1
	11.7
	1.70E-04
	0.076
	0.785
	-3
	0.0009
	0.007
	1.53E-07

	3
	5.3
	11.7
	1.13E-04
	0.096
	0.762
	-3
	0.0009
	0.010
	1.02E-07

	3
	5.5
	11.7
	7.44E-05
	0.119
	0.738
	-3
	0.0009
	0.013
	6.70E-08

	3
	5.7
	11.7
	4.92E-05
	0.146
	0.715
	-3
	0.0009
	0.017
	4.43E-08

	3
	5.9
	11.7
	3.25E-05
	0.178
	0.691
	-3
	0.0009
	0.022
	2.93E-08

	3
	6.1
	11.7
	2.15E-05
	0.216
	0.668
	-3
	0.0009
	0.029
	1.94E-08

	3
	6.3
	11.7
	1.42E-05
	0.258
	0.646
	-3
	0.0009
	0.037
	1.28E-08

	3
	6.5
	11.7
	5.18E-06
	0.306
	0.623
	-3
	0.0009
	0.047
	4.66E-09

	3
	5.1
	20.9
	3.41E-04
	0.041
	0.797
	-3
	0.0009
	0.004
	3.07E-07

	3
	5.3
	20.9
	2.25E-04
	0.053
	0.773
	-3
	0.0009
	0.005
	2.03E-07

	3
	5.5
	20.9
	1.49E-04
	0.068
	0.749
	-3
	0.0009
	0.007
	1.34E-07

	3
	5.7
	20.9
	9.84E-05
	0.086
	0.726
	-3
	0.0009
	0.010
	8.86E-08

	3
	5.9
	20.9
	6.50E-05
	0.108
	0.702
	-3
	0.0009
	0.013
	5.85E-08

	3
	6.1
	20.9
	4.30E-05
	0.135
	0.679
	-3
	0.0009
	0.018
	3.87E-08

	3
	6.3
	20.9
	2.84E-05
	0.166
	0.655
	-3
	0.0009
	0.023
	2.56E-08

	3
	6.5
	20.9
	1.04E-05
	0.203
	0.632
	-3
	0.0009
	0.030
	9.36E-09

	3
	5.1
	38
	1.60E-03
	0.020
	0.804
	-3
	0.0009
	0.002
	1.44E-06

	3
	5.3
	38
	1.06E-03
	0.027
	0.780
	-3
	0.0009
	0.003
	9.54E-07

	3
	5.5
	38
	6.98E-04
	0.036
	0.757
	-3
	0.0009
	0.004
	6.28E-07

	3
	5.7
	38
	4.61E-04
	0.047
	0.733
	-3
	0.0009
	0.005
	4.15E-07

	3
	5.9
	38
	3.05E-04
	0.061
	0.710
	-3
	0.0009
	0.007
	2.75E-07

	3
	6.1
	38
	2.02E-04
	0.079
	0.686
	-3
	0.0009
	0.010
	1.82E-07

	3
	6.3
	38
	1.33E-04
	0.101
	0.663
	-3
	0.0009
	0.014
	1.20E-07

	3
	6.5
	38
	4.86E-05
	0.127
	0.639
	-3
	0.0009
	0.019
	4.37E-08


Table 8.  ranked scenarios (partial list)
	Flt
	Mag
	Rrup
	Epsilon
	Sa(g)
	Marginal Rate
	Hazard

	3
	6.5
	6.5
	3
	2.696
	5.832E-10
	5.832E-10

	2
	6.9
	5
	3
	2.512
	1.305E-07
	1.311E-07

	2
	6.9
	5
	3
	2.512
	1.305E-07
	2.616E-07

	2
	6.9
	5
	3
	2.512
	1.305E-07
	3.921E-07

	2
	6.9
	5
	3
	2.512
	1.305E-07
	5.226E-07

	2
	6.9
	5
	3
	2.512
	1.305E-07
	6.531E-07

	3
	6.3
	6.5
	3
	2.486
	1.602E-09
	6.547E-07

	2
	6.7
	5
	3
	2.419
	1.305E-07
	7.852E-07

	2
	6.7
	5
	3
	2.419
	1.305E-07
	9.157E-07

	2
	6.7
	5
	3
	2.419
	1.305E-07
	1.046E-06

	2
	6.7
	5
	3
	2.419
	1.305E-07
	1.177E-06

	2
	6.7
	5
	3
	2.419
	1.305E-07
	1.307E-06

	3
	6.5
	6.5
	2.8
	2.385
	1.037E-09
	1.308E-06

	3
	6.1
	6.5
	3
	2.274
	2.421E-09
	1.311E-06

	2
	6.5
	5
	3
	2.264
	1.305E-07
	1.441E-06

	2
	6.5
	5.1
	3
	2.247
	1.305E-07
	1.572E-06

	2
	6.9
	5
	2.8
	2.238
	2.320E-07
	1.804E-06

	2
	6.9
	5
	2.8
	2.238
	2.320E-07
	2.036E-06

	2
	6.9
	5
	2.8
	2.238
	2.320E-07
	2.268E-06

	2
	6.9
	5
	2.8
	2.238
	2.320E-07
	2.500E-06

	2
	6.9
	5
	2.8
	2.238
	2.320E-07
	2.732E-06

	2
	6.5
	5.3
	3
	2.214
	1.305E-07
	2.862E-06

	3
	6.3
	6.5
	2.8
	2.190
	2.848E-09
	2.865E-06

	2
	6.5
	5.7
	3
	2.148
	1.305E-07
	2.995E-06

	2
	6.7
	5
	2.8
	2.146
	2.320E-07
	3.227E-06

	2
	6.7
	5
	2.8
	2.146
	2.320E-07
	3.459E-06

	2
	6.7
	5
	2.8
	2.146
	2.320E-07
	3.691E-06

	2
	6.7
	5
	2.8
	2.146
	2.320E-07
	3.923E-06

	2
	6.7
	5
	2.8
	2.146
	2.320E-07
	4.155E-06

	3
	6.5
	6.5
	2.6
	2.109
	1.750E-09
	4.157E-06

	2
	6.3
	5
	3
	2.101
	7.425E-08
	4.231E-06

	2
	6.5
	6.2
	3
	2.071
	1.305E-07
	4.362E-06

	3
	5.9
	6.5
	3
	2.063
	3.654E-09
	4.366E-06

	2
	6.5
	5
	2.8
	2.000
	2.320E-07
	4.598E-06

	3
	6.1
	6.5
	2.8
	1.994
	4.304E-09
	4.602E-06

	2
	6.9
	5
	2.6
	1.993
	3.915E-07
	4.993E-06

	2
	6.9
	5
	2.6
	1.993
	3.915E-07
	5.385E-06

	2
	6.9
	5
	2.6
	1.993
	3.915E-07
	5.776E-06

	2
	6.9
	5
	2.6
	1.993
	3.915E-07
	6.168E-06

	2
	6.9
	5
	2.6
	1.993
	3.915E-07
	6.559E-06

	2
	6.5
	5.1
	2.8
	1.984
	2.320E-07
	6.791E-06

	3
	6.5
	11.7
	3
	1.982
	4.662E-09
	6.796E-06

	2
	6.5
	5.3
	2.8
	1.955
	2.320E-07
	7.028E-06

	2
	6.3
	6
	3
	1.940
	7.425E-08
	7.102E-06

	2
	6.1
	5
	3
	1.934
	2.547E-08
	7.128E-06

	3
	6.3
	6.5
	2.6
	1.928
	4.806E-09
	7.133E-06

	2
	6.7
	5
	2.6
	1.904
	3.915E-07
	7.524E-06

	2
	6.7
	5
	2.6
	1.904
	3.915E-07
	7.916E-06

	2
	6.7
	5
	2.6
	1.904
	3.915E-07
	8.307E-06

	2
	6.7
	5
	2.6
	1.904
	3.915E-07
	8.699E-06

	2
	6.7
	5
	2.6
	1.904
	3.915E-07
	9.090E-06

	2
	6.5
	5.7
	2.8
	1.897
	2.320E-07
	9.322E-06

	3
	6.5
	6.5
	2.4
	1.865
	2.916E-09
	9.325E-06

	3
	5.7
	6.5
	3
	1.856
	5.535E-09
	9.331E-06

	2
	6.3
	5
	2.8
	1.848
	1.320E-07
	9.463E-06

	2
	6.5
	6.2
	2.8
	1.828
	2.320E-07
	9.695E-06

	3
	5.9
	6.5
	2.8
	1.801
	6.496E-09
	9.701E-06

	3
	6.3
	11.7
	3
	1.788
	1.278E-08
	9.714E-06

	2
	6.9
	5
	2.4
	1.775
	6.525E-07
	1.037E-05

	2
	6.9
	5
	2.4
	1.775
	6.525E-07
	1.102E-05

	2
	6.9
	5
	2.4
	1.775
	6.525E-07
	1.167E-05

	2
	6.9
	5
	2.4
	1.775
	6.525E-07
	1.232E-05

	2
	6.9
	5
	2.4
	1.775
	6.525E-07
	1.298E-05

	1
	7.5
	20
	3
	1.771
	4.365E-08
	1.302E-05

	1
	7.5
	20
	3
	1.771
	4.365E-08
	1.306E-05

	1
	7.5
	20
	3
	1.771
	4.365E-08
	1.311E-05

	1
	7.5
	20
	3
	1.771
	4.365E-08
	1.315E-05

	1
	7.5
	20
	3
	1.771
	4.365E-08
	1.319E-05

	2
	6.5
	5
	2.6
	1.766
	3.915E-07
	1.359E-05

	2
	6.5
	5.1
	2.6
	1.753
	3.915E-07
	1.398E-05

	3
	6.5
	11.7
	2.8
	1.749
	8.288E-09
	1.399E-05

	3
	6.1
	6.5
	2.6
	1.748
	7.263E-09
	1.399E-05

	2
	5.9
	5.2
	3
	1.733
	3.852E-08
	1.403E-05

	2
	6.5
	5.3
	2.6
	1.726
	3.915E-07
	1.442E-05

	2
	6.3
	6
	2.8
	1.706
	1.320E-07
	1.456E-05

	3
	6.3
	6.5
	2.4
	1.698
	8.010E-09
	1.456E-05

	2
	6.1
	5
	2.8
	1.693
	4.528E-08
	1.461E-05

	2
	6.7
	5
	2.4
	1.689
	6.525E-07
	1.526E-05

	2
	6.7
	5
	2.4
	1.689
	6.525E-07
	1.591E-05

	2
	6.7
	5
	2.4
	1.689
	6.525E-07
	1.657E-05

	2
	6.7
	5
	2.4
	1.689
	6.525E-07
	1.722E-05

	2
	6.7
	5
	2.4
	1.689
	6.525E-07
	1.787E-05

	2
	6.5
	5.7
	2.6
	1.675
	3.915E-07
	1.826E-05

	3
	5.5
	6.5
	3
	1.655
	8.370E-09
	1.827E-05

	2
	6.1
	6.9
	3
	1.650
	2.547E-08
	1.830E-05

	3
	6.5
	6.5
	2.2
	1.650
	4.601E-09
	1.830E-05

	2
	6.3
	8.3
	3
	1.633
	7.425E-08
	1.838E-05

	2
	6.3
	5
	2.6
	1.625
	2.228E-07
	1.860E-05

	2
	6.5
	6.2
	2.6
	1.614
	3.915E-07
	1.899E-05

	3
	5.7
	6.5
	2.8
	1.613
	9.840E-09
	1.900E-05

	3
	6.1
	11.7
	3
	1.600
	1.935E-08
	1.902E-05

	2
	6.9
	5
	2.2
	1.581
	1.030E-06
	2.005E-05

	2
	6.9
	5
	2.2
	1.581
	1.030E-06
	2.108E-05

	2
	6.9
	5
	2.2
	1.581
	1.030E-06
	2.211E-05

	2
	6.9
	5
	2.2
	1.581
	1.030E-06
	2.314E-05

	2
	6.9
	5
	2.2
	1.581
	1.030E-06
	2.417E-05

	1
	7.5
	20
	2.8
	1.577
	7.760E-08
	2.424E-05

	1
	7.5
	20
	2.8
	1.577
	7.760E-08
	2.432E-05

	1
	7.5
	20
	2.8
	1.577
	7.760E-08
	2.440E-05

	3
	6.5
	6.5
	3
	2.696
	5.832E-10
	5.832E-10
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For the deaggregation, we sort the scenarios with ground motions above the 0.07g and 0.98g into the magnitude and distances bins.  We then, sum up the total rate within each bin and normalize by the total hazard.  This gives the deaggregation which is the fractional contribution to the hazard from a each bin.

The deaggreagtion is shown below:

Deagg for 2500 years (bottom) and 100 years ( top)

5. [image: image2.wmf] 
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6. 5. Deterministic approach..

The deterministic events for the faults are as follows:

Fault 1: M=7.1, R=20 km, strike-slip

Fault 2:  M=6.5, R=5 km, Strike-slip

The median and 84th percentile ground motions are shown for these two faultas are listed bellows:

	Fault
	
	Sa
	Return period

	1
	Median 
	0.241
	180 

	1
	84th percentile
	0.431
	465

	2
	Median
	0.352
	320

	2
	84th percentile
	0.654
	1330


