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ABSTRACT 

An independent state-wide probabilistic seismic hazard analysis (PSHA) was conducted for 

California including, for the first-time, the directivity effects of ground motions. This PSHA study 

and the resulting mean hazard curves, ground motions, and deaggregation results are input for the 

larger seismic risk analysis and resiliency study conducted for the natural gas infrastructure system 

including transmission lines and storage facilities throughout the state of California.  

A total of 19,316 sites based on a grid spacing of 0.05 by 0.05 degrees longitude and latitude were 

used in the seismic hazard analysis. At each site location, PSHA was conducted for multiple Vs30 

values including the site-specific Vs30 value estimated from three-dimensional velocity structure 

maps in California. Hazard results are also provided for site-specific estimates of basin depth 

parameters where these estimates are deemed reliable.  

This report is the third in a series of three reports on documentation of the directivity-based state-

wide PSHA study for California. The first report (Al Atik, et al, 2022) described the input seismic 

source and ground motion models. The second report (Al Atik, et al, 2023) described the 

implementation of near-field directivity effects on the ground motion for the state-wide hazard 

study. This third report describes the data collected and processed from the hazard analysis and 

development of a user-interactive web tools, which allow the user to generate hazard results with 

and without directivity effects at any location in California and for any Vs30 site condition between 

180 and 1,100 m/sec.  

Two web-based tools were developed to provide access to the data. The Directivity-Based 

Intensity-Measure Interactive Maps provide the geographic distribution of intensity measures with 

an overlay of the fault sources and geographic features. The Directivity-Based PSHA Interactive 

Tool interpolates the study data to provide Uniform-Hazard Spectra with and without directivity 

at a user-specified location, Vs30, and return period. The tool also provides the directivity 

adjustment factor, defined as the ratio between with-directivity and without-directivity PSA. By 

using this tool, you may either use the with-directivity PSA values directly, or you may use the 

directivity-amplification factors and apply them to no-directivity PSA values obtained from your 

own PSHA analysis. These tools, as well as the data tables can be access from: 

https://www.risksciences.ucla.edu/nhr3/california-directivity.  
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1. Introduction 

A state-wide probabilistic seismic hazard analysis (PSHA) was performed for California. The 

state-wide PSHA includes, for the first time, the effects of directivity of ground motion. A total of 

19,316 sites based on a grid spacing of 0.05 by 0.05 degrees longitude and latitude were used in 

the analysis. These sites were selected to cover the entire state, as shown in Figure 1.1, and extend 

slightly beyond the state boundaries.  

A project-specific version of HAZ-45 (HAZ-45-CEC) was developed to perform the PSHA 

for this study. The hazard analysis was performed for peak ground velocity (PGV) and for 22 

spectral periods ranging from 0.01 sec (assumed to be equivalent to peak ground acceleration, 

PGA) to 10 sec. For each site, PSHA was performed for a range of site conditions with travel-time 

averaged shear-wave velocity in the top 30 m of the profile (Vs30) values of 180, 300, 400, 500, 

760, and 1,100 m/sec. These six Vs30 values were selected to allow for a reasonable approximation 

of the hazard results for any Vs30 value between 180 and 1,100 m/sec not explicitly used in the 

study based on interpolation of the results obtained at neighboring Vs30 values. In addition, the 

PSHA was performed for each site for the site-specific estimate of Vs30 obtained from proxy 

models developed for California. Site-specific basin depth estimates were evaluated for the 

selected sites and used along with the site-specific Vs30 values to calculate the hazard for sites 

where site-specific basin depths estimates were deemed reliable.  

Directivity-Based PSHA was also performed at all sites for the case of Vs30 = 760m/s. As 

presented in the companion reports, the directivity-based PSHA was also performed at all other 

Vs30, except for the site-specific value, for a number of sites located in the North-West region of 

California. 

This report is the third in a series of three reports for the documentation of the directivity-

based state-wide PSHA study for California (Al Atik, et al, 2022 and 2023). The first report 

described the input seismic source and ground motion models. The second report described the 

implementation of near-field directivity effects on the ground motion for the state-wide hazard 

study. This third report describes the data collected and processed from the hazard analysis and 

development of a user-interactive web tool. The web tool, which allows the user to generate hazard 
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results with and without directivity effects at any location in California and for any Vs30 site 

condition between 180 and 1,100 m/sec.  

Two web-based tools were developed to provide access to the data. The Directivity-Based 

Intensity-Measure Interactive Maps provide the geographic distribution of intensity measures with 

an overlay of the fault sources and geographic features. The Directivity-Based PSHA Interactive 

Tool interpolates the study data to provide Uniform-Hazard spectra with and without directivity at 

a user-specified location, Vs30, and return period. The tool also provides the directivity adjustment 

factor, defined as the ratio between with-directivity and without-directivity PSA. By using this 

tool, you may either use the with-directivity PSA values directly, or you may use the directivity-

amplification factors and apply them to no-directivity PSA values obtained from your own PSHA 

analysis. 

The data processing presented in this report consists of three parts. The HAZ-45 program 

generates a set of output ASCII files that are formatted to be read by a human, not a computer. 

These first-set files were read in a systematic way and processed to be able to be interpreted by a 

computer algorithm into a second set of data that is stored in a systematic manner and easy to read 

programmatically. The third set of data comprises post-processed data that is easy to interpret, 

such as intensity-measure maps and graphs. 

The web-based tools, as well as the data tables can be access from: 

https://www.risksciences.ucla.edu/nhr3/california-directivity. 

1.1 Site Parameters 

Figure 1.2 shows the location of the crustal sources in California developed in the Uniform 

California Earthquake Rupture Forecast Version 3 (UCERF3) model (Field et al., 2014) seismic 

sources used in the seismic hazard analysis.  

Even though the PSHA analyses were performed on 19,316 sites in California, only 18,338 are 

located on land. Figure 1.3 shows the selected sites that are located on land, along with their site 

ID, as well as the UCERF-3 fault sources. This figure is a good reference to determine the location 

of individual sites and which sites are closest to the fault sources. 

A map of the site-specific estimates of Vs30 for the 18,338 sites in California are shown in Figure 

1.4. The site-specific Vs30 values are provided in the electronic appendix to this report. These site-

specific Vs30 estimates range from 177 to 1,115 m/sec and were used along with default Z1.0 and 

Z2.5 estimates in the PSHA analysis. The use of site-specific basin depth estimates is discussed in 

the first companion report.  Figure 1.5 and Figure 1.6 show the site-specific values of Z1 and Z2.5 

values, respectively, for sites in which these values were estimated with confidence. A total of 

4,419 out of the 19,316 sites in California had confident estimates of site-specific basin depth 
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parameters. The list of site-specific Z1 and Z2.5 values is provided in the electronic appendix to 

this report. 

 

 

 

Figure 1.1. Selected site locations. 
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Figure 1.2. UCERF3 fault traces map for the state of California. 
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Figure 1.3. Site locations on land (green circles) for the hazard analysis. Black lines show the 

UCERF3 fault traces. The site labels are provided in intervals of 10 in blue circles, 50 in black 

circles and 100 in magenta circles. 
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Figure 1.4. Site-Specific Vs30 (VsSS) m/s for all sites on land, obtained from proxy models 

developed for California. 
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Figure 1.5. Estimated site-specific basin depth term Z1 (km) at select locations, where available. 
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Figure 1.6. Estimated site-specific basin depth term Z2 (km) at select locations, where available. 

 

1.2 Directivity-Amplification Factor 

As described in the companion reports, a PSHA that considered directivity effects was performed 

at all sites for the case of VS760, while a PSHA that did not consider directivity effects was 

performed for all sites and Vs30 cases. Using the results of these analyses, the Directivity-

Amplification Factor was defined as the ratio of PSA considering directivity to the PSA not 

considering directivity at a set of user-defined return periods. 

 Once computed for the case of VS760, the Directivity-Amplification Factor was used to 

estimate the directivity-based PSA for all other Vs30 cases by multiplying the no-directivity PSA 

computed for a particular Vs30 (180-1100m/s) by the Directivity-Amplification Factor. As a 

conservative measure, a lower bound of 1.0 was set for the Directivity-Amplification Factor used 

in these calculations. 

 As presented in the companion report, additional directivity-based PSHA were performed 

at a set of sites in the North-West region of California for all Vs30 cases and a new set of 
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Directivity-Amplification Factors were computed for each Vs30 and stored in the datasets. While 

these values are used in the site-specific tool, all tables and maps for directivity are based on the 

VS760-based Directivity-Amplification Factor. 

1.3 Spectral Periods 

As presented in the companion report, the directivity-based PSHA was performed only for 

spectra periods of 0.5sec and higher. In the datasets presented in the report, it is assumed that the 

directivity and no-directivity PSHA results for the lower periods are equal and a Directivity-

Amplification Factor of 1.0 was assigned to these cases. 

1.4 Directivity Models 

As presented in the companion reports, the directivity-based PSHA computed a weighted 

average directivity model. All directivity-based data (PSA and Directivity-Amplification Factor) 

presented in this report are based on this model. However, the hazard-analysis results for each 

individual directivity model presented in the companion report, was also processed and presented 

in this report. The Directivity-Amplification Factors for each directivity model were computed 

and included in the datasets contained in this report. 

1.5 Geographic-Distribution Data 

In addition to being grouped by site, the Uniform-Hazard Spectra data were further post-

processed and grouped by intensity measure, resulting in tables and maps to quantify the 

geographic distribution of such quantities. These PSA values with and without directivity, as 

well as the directivity-amplification factors for the individual directivity models are such 

intensity measures. All directivity models – weighted average and individual directivity models – 

were processed. One table for each Vs30, spectral period, and return period was produced for 

each intensity measure. These tables were produced in csv format. These data were further 

plotted in a map (jpg file) to enable better visualization and reporting of the data. Interactive 

maps in HTML format were also created for each dataset. 
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2 Processing of PSHA Results 

This chapter provides details on the different types of data processing that were performed. The 

data itself is presented in the next chapter. 

2.1 Data Format 

Because of the significant size of the data, the collected data were saved to a series of HDF5 files 

(Hierarchical Data Format) which store the data in compressed binary format. HDF5 format is 

widely used in the scientific and computer-science community.  HDF5 file stands for 

Hierarchical Data Format 5. It is an open-source file for storing large amounts of data. As the 

name suggests, it stores data in a hierarchical structure within a single file. An HDF5 file is a 

container for two kinds of objects: datasets, which are array-like collections of data, and groups, 

which are folder-like containers that hold datasets and other groups. The most fundamental thing 

to remember when using HDF5 is that groups work like dictionaries, and datasets work like 

NumPy arrays. The benefits of using HDF5 are as follows: 

• Heterogeneous Data Storage: HDF5 files can store many different types of data 

within the same file. One HDF5 can replace many CSV/table files. 

• Supports Data Slicing: extracting portions of the dataset as needed for analysis. 

Unlike a JSON file, you do not need to upload the entire file to memory. 

• Can be accessed via many interpreters (Matlab, Python, R, etc.) (= Open Format) 

• Because it uses a hierarchical data structure, it is self-documenting. 

Figure 2.1 shows a schematic of the HDF5 data structure. This data structure is very 

similar to the JSON format. However, pure JSON can only be stored in ASCII format and the 

entire JSON dictionary must be loaded to memory. HDF5 format saves the data in its original 

binary format. For example, numpy arrays in python are stored as numpy arrays. This format 

results in more efficient memory and programmatic access management.  

Because the HDF5 is binary, it cannot be easily viewed via a text editor. However, a 

simple script can be written to query the keys and attributes of the data. All data processing was 

performed in Python. 
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Figure 2.1. Schematic of HDF5 data structure  
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2.2 Hazard-Analysis Results: Raw Output Data 

A project-specific version of HAZ-45 (HAZ-45-CEC) was developed to perform the PSHA 

for this study. The hazard analysis was performed for peak ground velocity (PGV) and for 22 

spectral periods ranging from 0.01 sec (assumed to be equivalent to peak ground acceleration, 

PGA) to 10 sec. For each site, PSHA was performed for a range of site conditions with travel-time 

averaged shear-wave velocity in the top 30 m of the profile (Vs30) values of 180, 300, 400, 500, 

760, and 1,100 m/sec. In addition, the PSHA was performed for each site for the site-specific 

estimate of Vs30 obtained from proxy models developed for California. Site-specific basin depth 

estimates were evaluated for the selected sites and used along with the site-specific Vs30 values 

to calculate the hazard for sites where site-specific basin depths estimates were deemed reliable. 

Because HAZ-45 performs the hazard analysis for each case (site location, Vs30, directivity 

case), it generated a set of output files for each case, for a total of over 160,000 individual data 

sets. Each dataset contained approximately 100 files, depending on the Vs30 cases and the number 

of periods considered (directivity analysis was performed only on longer periods). HAZ-45 

generates 8 types of files, of these the following were processed: 

• *.out3: (one file per period, including PGV). This file contains the hazard-curve data 

generated for each fault group (e.g., fault sources or gridded seismicity groups) as well 

as the total weighted annual rate of exceedance, the annual Poisson probability, and the 

corresponding mean Magnitude, Distance, and Epsilon values. Shown in Figure 2.2. 

• *.out6: (one file per period, including PGV). This file contains the annual probability of 

exceedance for each ground-motion model used at the site. For the case where directivity 

is considered, it also contains the annual probability of exceedance for each directivity 

model. Shown in Figure 2.3. 

• *.out7. (One file per period, including PGV). This file contains the annual probability of 

exceedance for each fault source. Shown in Figure 2.4. 

• *-UHSoutput.txt. HAZ-45 outputs one UHS-out file for each case. This file contains a 

series of output tables: 

o Table of 23 user-defined periods. The user-defined spectral periods are given in 

Table 2.1. 

o Table of user-defined annual frequency of exceedance, along with the 

corresponding probability of exceedance and return period. The user-defined 

return periods are given in Table 2.2.  

o Table of PSA (g) at each user-defined annual rate of exceedance (which 

corresponds to a specific return period) and each user-defined spectral period. 

These are the Uniform-Hazard Spectra (UHS) table. Shown in Figure 2.5. 

o Tables of mean Magnitude, Distance and Epsilon (Magnitude Bar, Distance Bar, 

Epsilon Bar) corresponding to the UHS table. Shown in Figure 2.5. 
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o Deaggragation Data Tables for each Spectral Period, Epsilon Bin Range (-20-20) 

and hazard level (AEP or Return Period). Each table contains the fractional 

contribution of different magnitude and distance bins. Shown in Figure 2.6. 

 

Table 2.1. List of spectral periods used in this study. Peak ground acceleration (PGA) is assumed 

to be equivalent to the period of 0.01 sec. Hazard was also conducted for peak ground velocity 

(PGV), which uses a value of -1 in the hazard program. 

Spectral period (s) 0 (or 0.01, PGA), 0.02, 0.03, 0.04, 0.05, 

0.075, 0.1, 0.15, 0.2, 0.25, 0.3, 0.4, 0.5, 

0.75, 1, 1.5, 2, 3, 4, 5, 7.5, 10, -1 (PGV) 

 

Table 2.2. List of Annual Frequency of Exceedance, corresponding probability of exceedance 

and return period used in this study. 

Annual Frequency of 

Exceedance (/yr) 

1.97E-02,1.01E-02,2.11E-03,1.05E-03,1.00E-03,4.04E-

04,2.00E-04,1.00E-04  

Annual Probability of 

Exceedance (/yr) 

1.95E-02,1.00E-02,2.11E-03,1.05E-03,1.00E-03,4.04E-

04,2.00E-04,1.00E-04 

Return Period (yr) 50.862,99.499,474.561,949.118,999.5,2474.911,5000,10000 
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Figure 2.2. Screenshot of HAZ-45 .out3 sample file. 

 

 
Figure 2.3. Screenshot of HAZ-45 .out6 sample file. 

 

 

 
Figure 2.4. Screenshot of HAZ-45 .out7 sample file. 
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Figure 2.5. Screenshot of HAZ-45 *-UHSoutput.txt. HAZ-45 sample file, Uniform Hazard 

Spectra Table. 
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Figure 2.6. Screenshot of HAZ-45 *-UHSoutput.txt. HAZ-45 sample file, Deaggregation Data 

Table 
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2.3 Data Collection: Combining All Results 

In this first phase of data processing, the individual HAZ-45 ASCII files were read line by line in 

Python, interpreted, and saved to lists, numpy arrays and dictionaries in HDF5 files. In this first 

processing steps the data are grouped by output type: 

• Hazard Curves (out3) 

• Uniform-Hazard Spectra (UHS-out) 

• Deaggregation Data (UHS-out) 

• Ground-Motion Model Hazard Curves (out7) 

• Directivity-Model Hazard Curves (out7) 

• Fault-Source Hazard Curves (out6) 

These data were processed for all sites, site classes, and directivity models. 

The data for each output set is stored in the hierarchical manner represented by the 

graphic in Figure 2.7, depending on the type of data being stored. The first level of the stored 

data is the site label. To keep the data files at a manageable size, the HDF5 files were broken 

down into 78 files with each containing 250 sites each, except for the last file. The filenames 

were defined so that the user can easily identify, or compute, which file contained a particular 

site. For example, the hazard-curve file for the first set of sites is named: 

SourceHazardData_SourceHazard_250sitesInFile_Site00001toSite00250.hdf5 

 

 
Figure 2.7. Graphic representation of HDF5 file for State-Wide PSHA 
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2.4 Data Post-Processing: Computing Derivative Values 

Once the HAZ-45 output data was collected into HDF5 that were accessible programmatically, 

these data were post-processed to compute derivative values, such as the directivity-

amplification factor: the ratio between the spectral acceleration considering directivity and that 

of not considering directivity. This post-processing was performed on the weighted-average 

directivity model as well as the individual directivity models. This directivity-amplification 

factor was computed for both the Uniform-Hazard Spectra and the Hazard Curves. Please note 

that the directivity-amplification factor was computed only for the return-period range for which 

it was validated in the PSHA study: for the return periods given in Table 2.2. 

 As was presented in the companion reports, with the exception of a particular region, the 

PSHA was performed for all sites only for the case of Vs30 = 760 m/s. As a result, the 

directivity-amplification factor was computed for all sites only for the case of Vs30=760 m/s. 

This ratio was then used to compute the directivity-based Uniform-Hazard Spectra PSA values at 

all sites for Vs30 other than 760 m/s. In this calculation, a lower bound of 1.0 was imposed on 

the directivity-amplification factor.  

For completeness, the Vs30-specific directivity-amplification factor was also computed 

for the sites where the directivity-based PSHA was performed at different Vs30s.   

2.5 Site-Specific Data Plots 

A series of curves were plotted for each site and Vs30. Hazard Curves (annual probability of 

exceedance vs. amplitude, one curve per spectral period) and Uniform-Hazard Spectra 

(amplitude vs. spectral period, one curve per return period) were plotted for the following 

quantities (amplitudes): 

• PSA with no directivity 

• PSA with weighted directivity model 

• Directivity-Amplification Factor (with unity lower bound) 

• Directivity-Amplification Factor with no lower bound. 

 

Deaggregation curves were also plotted for each site, Vs30, spectral period, and return period. 

These plots, however, were produced only for the case of no directivity. 

2.6 Geographic-Distribution Tables & Maps: Grouping Data by Metric 

To quantify the geometric distribution of the different quantities, such as PSA with and without 

directivity, as well as the directivity-amplification factor, the data were regrouped by quantity 

instead of site. Grouping the data in this manner enables the generation of maps where the data 

may be overlain with geographic features as well as geographically-distributed systems, such as 

seismic-fault systems and pipelines. 
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 The quantities contained in these data are the PSA with and without directivity, as well as 

the directivity amplification factors, for both the weighted-average directivity model and the 

individual directivity models. One file is generated for each combination of Vs30, Spectral 

Period, and Return Period. 

 

The data were produced in three different formats: 

1. Geographic-distribution tables. These tables were generated in both comma-separated 

format (.CSV) and in HDF5 files, for ease of access. Individual CSV files can be 

uploaded directly to MS Excel and plotted using their 3D Maps add-on. 

2. Geographic-distribution map images in JPG format. The individual-site quantities are 

displayed via colored circles. These images, such as the one shown in Figure XXX, are 

high-resolution images that can be included in a report. The UCERF-3 Faults are also 

shown in these maps. 

3. Interactive geographic-distribution maps in HTML format. The individual-site quantities 

are displayed via colored circles. The UCERF-3 faults, as well as the portion of the 

California Natural Gas Pipeline provided to the researchers by the CEC, are included in 

these maps. These maps have the following capabilities: 

a. Zoom in/out of figure. 

b. Click on a site to display additional quantities, such as Hazard Curves and 

Uniform-Hazard Spectra 

c. Visualize UCERF-3 sources (turn on/off). 

d. Click on a UCERF-3 fault line to display properties of that fault segment. 

e. Visualize California Natural Gas Pipeline (turn on/off). 

f. Click on a pipeline segment for additional data on the segment. 

These interactive maps, and their supporting data, are stored in an AWS server for ease of 

access via a web portal. 

 

2.7 Interactive Geographic-Distribution Maps 

While static maps in .jpg format are useful for publication, an interactive map allows you to 

visualize more data at different levels of detail. Interactive geographic distribution maps (in 

HTML format) were produced for the Uniform-Hazard Spectra Values: PSA with and without 

directivity, as well as the Directivity-Amplification Factor. The amplification factors for the 

individual directivity models were also mapped. These maps were made available via a web 

server. 
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3 Datasets:  Site Data 

This Chapter presents the different datasets that were produced from post-processing of the 

PSHA. Different users may be interested in accessing the data at different levels. The data are 

either stored in csv files or in HDF5 binary files. Because HDF5 is a hierarchical data format, the 

file content becomes self-documenting. A sample of each file is provided in Appendix A. 

To access the HDF5 the user can open the file in any language that provides access to 

such files (e.g., python, R, Matlab) and query the keys, attributes and values at each level. The 

commands used to perform these queries are interpreter-dependent but are equivalent. 

To manage the size of the HDF5 files, data that is grouped by site was broken up into 78 files 

with at most 250 sites in each file. The filename indicates the type of data stored in the file as 

well as the number of sites and the first and last site in that file. For example, 

SourceHazardData_SourceHazard_250sitesInFile_Site00001toSite00250.HDF5 contains data 

about hazard sources for 250 sites, starting with Site00001 and ending with Site00250. 

3.1 Hazard-Curve Data: Initial Collection and Processing (.out3 output) 

This dataset contains the first level of output from the PSHA by collecting all the PSHA-analysis 

*.out3 output for all sites and VS30s. The hierarchical data are grouped by:  

1. Site Label (Site00001-Site19316) 

2. Vs30 (Vs180-Vs1100 + Vs180_Dir-Vs1100_Dir, where applicable) 

3. Spectral Period (PGV,0.01-10sec) 

For each of the above cases, the values for each amplitude in “AmpList” is tabulated for the 

individual fault cases (presented in companion report), as well as the weighted annual rate of 

exceedance (Wt_Total_Events_per_yr), Poisson Probability, etc., as shown in Table 11.1. 

3.2 Hazard-Curve Data: Hazard Levels Only (.out3 output) 

This dataset is a subset of the Hazard-Curve Data. It only contains the hazard levels (PSA) used 

for each case, as shown in Table 11.2. These data are used in processing the directivity model 

data because the hazard levels are not output with the .out6 data. 

3.3 Hazard-Curve Data: Directivity Amplification Factor (.out3 output) 

This dataset uses the data for the case of no directivity and directivity at each Vs30 where 

directivity was considered in the PSHA and computes the directivity-amplification factor, as 

shown in Table 11.3. This ratio is computed by interpolating the without- and with-directivity 

cases at the user-specified return periods: Return Periods (yr) 

['50.862','99.499','474.561','949.118','999.500','2474.911','5000.000','10000.000']. Two sets of 

directivity-amplification factors are provided: with and without a unity lower bound. 
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For each case (SiteLabel, Vs30, and Spectral Period) you have the Hazard Curves (annual rate of 

exceedance vs amplitude) for the following cases: 

• No-Directivity PSA (annual rates computed in the No-Directivity PSHA) 

• For each Vs30 where directivity effects were considered (all sites have it for VS760, 

some also for other VS30s): 

o Directivity PSA (annual rates used in the Directivity PSHA) 

o No-Directivity PSA (annual rates used in the Directivity PSHA) 

o Directivity-Amplification Factor with a lower bound of 1.0. (At the user-defined 

annual rates) 

o Directivity-Amplification Factor with no lower bound (at the user-defined annual 

rates) 

It is worth noting that Site15022 is one of the sites for which a directivity-based PSHA was 

performed at all VS30s. As a result, as shown in the contents of Table 11.3, for the case of 

VS1100 two directivity models are used: one is based on the directivity-based PSHA at VS1100 

and the other is based on the directivity-based PSHA at VS760.  

3.4 Hazard-Curve Data: All, No-Directivity PSA, With-Directivity PSA, and 
Directivity-Amplification Factors at all Sites, VS30s, and Periods (.out3 
output) 

This dataset combines the data for the case of no directivity and directivity all Vs30 cases, as 

shown in Table 11.4. For the Vs30 cases where directivity was not considered in the PSHA, the 

With-Directivity PSA was computed by multiplying the No-Directivity PSA with the 

Directivity-Amplification Factor computed for VS760 (with a lower bound of 1.0). For periods 

where the directivity-effects were not considered, an amplification factor of 1.0 was used. 

3.5 Uniform-Hazard Spectra Data: Initial Collection and Processing 
(*UHSoutput.txt output) 

This dataset contains the first level of output from the PSHA by collecting all the PSHA-analysis 

*UHSoutput.txt output related to the UHS for all sites and VS30s. The hierarchical data are 

grouped by:  

o SiteLabel (Site00001-Site19316) 

▪ Vs30 (Vs180-Vs1100 + Vs180_Dir-Vs1100_Dir, where applicable) 

• Return Period (50-10,000yr) 

This dataset contains all data pertinent to a Uniform-Hazard Spectrum, as shown in Table 11.5. 
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3.6 Uniform-Hazard Spectra Data: Deaggregation Data (*UHSoutput.txt output) 

This dataset contains the first level of output from the PSHA by collecting all the PSHA-analysis 

*UHSoutput.txt output related to deaggregation for all sites and VS30s. The hierarchical data are 

grouped by:  

o SiteLabel (Site00001-Site19316) 

▪ Vs30 (Vs180-Vs1100 + Vs180_Dir-Vs1100_Dir, where applicable) 

• Spectral Period (0.01-10sec, PGV) 

o Return Period (50-10,000yr) 

This dataset contains all data pertinent to Deaggregation, as shown in Table 11.6. 

3.7 Uniform-Hazard Spectra Data: Directivity Amplification Factor 
(*UHSoutput.txt output) 

This dataset uses the data for the case of no directivity and directivity at each Vs30 where 

directivity was considered in the PSHA and computes the directivity-amplification factor, as 

shown in Table 11.3. Because the UHS for the two cases correspond to the same return periods, 

the directivity-amplification factor was simply computed by taking the ratio of the two PSA at 

the same return period and spectral period. Two sets of directivity-amplification factors are 

provided: with and without a unity lower bound. 

For each case where directivity was considered (SiteLabel, Vs30_directivity, and Return Period) 

you have the Uniform-Hazard Spectra (PSA vs spectral period) for the following cases: 

• Directivity-Amplification Factor with a lower bound of 1.0. (At the user-defined annual 

rates) 

• Directivity-Amplification Factor with no lower bound (at the user-defined annual rates) 

It is worth noting that Site15022 is one of the sites for which a directivity-based PSHA was 

performed at all VS30s, as shown in the contents of Table 11.7.  

3.8 Uniform-Hazard Spectra Data: All -- No-Directivity PSA, With-Directivity PSA, 
and Directivity-Amplification Factors at all Sites, VS30s, and Periods 
(*UHSoutput.txt output) 

This dataset combines the data for the case of no directivity and directivity all Vs30 cases, as 

shown in Table 11.8. For the Vs30 cases where directivity was not considered in the PSHA, the 

With-Directivity PSA was computed by multiplying the No-Directivity PSA with the 

Directivity-Amplification Factor computed for VS760 (with a lower bound of 1.0). For periods 

where the directivity-effects were not considered, an amplification factor of 1.0 was used. 

 The data are grouped by: 

o SiteLabel 

▪ Vs30  

• Return Period 

For each case the data are grouped into two parts: 
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o Directivity 

▪ For each Vs30 for directivity (all sites have VS760, some more) 

• PeriodList – Spectral Periods 

• DirectivityRatioList: Directivity-Amplification Factor with a 1.0 

lower bound 

• DirectivityRatioList_noLB: Directivity-Amplification Factor with 

no lower bound 

• UHSDirectivity: PSA considering directivity 

o noDirectivity 

▪ UHSnoDirectivity: PSA NOT considering directivity 

3.9 Deaggregation Data (*UHSoutput.txt output) 

This dataset contains the remainder of the contents of the Uniform-Hazard Spectra data. For each  

Site and Vs30, it tabulates the contribution of Magnitude and Distance bins to the hazard at each 

Return Period and Spectral Period, as shown in Table 11.9. The deaggregation data yields very 

large files. 

3.10 Ground-Motion-Model Hazard Curves (*.out6 data) 

The HAZ-45 .out6 file contains the hazard-curve data for the individual ground-motion models. 

The .out6 file only contains the annual rate of exceedance for each model. These rates were then 

combined with the corresponding PSA amplitude given in the .out3 file for the directivity case. 

This dataset is broken down into 78 files, each containing the data for 250 sites. The data 

are grouped by SiteLabel, Vs30, and Spectral Period. At each spectral period the hazard curves 

are tabulated by PSA (columns) and ground-motion model (rows), as shown in Table 11.10. The 

ground-motion models are identified by integer numbers that are defined in the hazard-analysis 

input.  

3.11 Directivity-Model Hazard Curves (*.out6 data) 

For the cases where directivity was included in the PSHA, the HAZ-45 .out6 file also contains 

the hazard-curve data for the individual directivity models considered, even if not used in 

computing the weighted average. The following directivity models were included in the output 

and are presented in the companion report: 

• BS13 

• BSS20 

• CS13 

• BS13_FaultNormal 

• BS13_FaultParallel 
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The .out6 file only contains the annual rate of exceedance for each model. These rates were then 

combined with the corresponding PSA amplitude given in the .out3 file for the directivity case. 

This dataset is broken down into 78 files, each containing the data for 250 sites. The data 

are grouped by SiteLabel, Vs30, and Spectral Period. At each spectral period the hazard curves 

are tabulated by PSA (columns) and directivity model (rows), as shown in Table 11.11Table 

11.10. The ground-motion models are identified by integer numbers that are defined in the 

hazard-analysis input.  

3.12 Directivity-Model PSA and Directivity-Amplification Factor Hazard Curves 
and Uniform-Hazard Spectra (*.out6 data) 

The directivity-model PSA hazard curves were further processed to compute the hazard curves 

for the directivity-amplification factor. This quantity was computed by interpolating the spectral-

period-specific hazard curves of each ground-motion model at the return periods defined by 

Table 2.2. These values were divided by the corresponding PSA values (spectral period, return 

period) with no-directivity. These data were further regrouped to produce Uniform-Hazard 

Spectra: PSA or directivity-amplification factor vs Spectral Period at different return periods. 

This dataset is broken down into 78 files, each containing the data for 250 sites. The data 

are grouped by SiteLabel and Vs30. For each case the data are grouped by Hazard Curves or 

Uniform-Hazard Spectra, as shown in Table 11.12.  

3.13 Parent-Fault Hazard Data (*.out7 data) 

In the .out7 file, HAZ-45 reports the hazard curve for each parent-fault source: the annual rate of 

exceedance for the individual fault sources at each PSA amplitude used in the PSHA, as well as 

the weighted total contribution of the fault sources. The minimum distance between the site and 

each fault source is also provided.  

This dataset is broken down into 78 files, each containing the data for 250 sites. The data 

are grouped by SiteLabel, Vs30, and Spectral Period, as shown in Table 11.13. Each site has a 

unique number of fault sources – the representative one in Table 11.13 has 139, given by the size 

of the SourceList variable. Each site may also have a unique number of PSA values, given by the 

size of the AmpList variable shown in the table. As a result, the HazardData table is a table 

where the columns are defined by the AmpList and the rows are defined by the SourceList. The 

total rate of these fault sources is given by the variable Wt_Total_Events_per_yr_Parent. Please 

note that this is not the total annual rate of exceedance at a site, since it does not include other 

sources, such as the gridded seismicity. 

3.14 Parent-Fault Hazard Ratio Data (*.out7 data) 

The Parent-Fault Hazard data was further processed by computing the ratio of the annual rate of 

each fault source by the total the parent-fault sources (Wt_Total_Events_per_yr_Parent). This 

ratio is the partial contribution of each Parent Fault to the total contribution of the fault sources 

to the total hazard. 
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This dataset is broken down into 78 files, each containing the data for 250 sites. The data 

are grouped by SiteLabel, Vs30, and Spectral Period, as shown in Table 11.14.  
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4 Directivity-Based PSHA Results  

4.1 Hazard Curves 

Hazard Curves (annual frequency of exceedance vs amplitude for different spectral periods) were 

plotted for each Site and Vs30. Each plot contains the hazard curves for all spectral periods, 

including PGV. The total number of Hazard-Curve figures is a total of 183,977 figures (32GB). 

The following data were plotted as hazard curves: 

• PSA with and without directivity using the Vs30=760 m/s directivity-amplification factor 

– all sites (Figure 4.1) 

• PSA with and without directivity using the Vs30-specific directivity-amplification factor 

– select sites (Figure 4.2) 

• Directivity-Amplification Factor with a 1.0 lower bound (Figure 4.3) 

• Directivity-Amplification Factor with no lower bound (Figure 4.4) 

While the range of the annual frequency of exceedance for the case of no-directivity PSA 

spans the same range as the PSHA, the range of the annual frequency of exceedance of the other 

cases only spans the range for which it was validated: between 50 and 10,000 yr return period. 

For all sites, the above quantities were computed using the directivity-based PSHA for the case 

of VS760, resulting in 9 plots per site, as shown in Table 4.1. 

 Additional hazard curves were plotted for the sites where a directivity-based PSHA was 

performed at VS30s other than 760m/s. These additional plots are included in the dataset and 

have the specifying label, resulting in a total of 24 plots per site. Site 15023 is used in the figures 

because it is one of these sites, as shown in Table 4.2. 

 As is seen in the figures, directivity effects were computed only for spectral periods at 

and above 0.5 seconds. The no-directivity case can be used for periods below this threshold 

(directivity-amplification factor = 1.0). 

Table 4.1. Uniform-Hazard Spectra Plot Filenames:  Representative site where PSHA with 

directivity was performed only at VS760 

PSA  NHR3_California_DirectivityPSH_Site15018_Vs1100_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs180_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs300_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs400_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs500_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs760_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15018_VsSS_Spectra.jpg 

Directivity-

Amplification 

Factor 

NHR3_California_DirectivityPSH_Site15018_Vs760_DirRatio.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs760_DirRatioNoLB.jpg 
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Table 4.2. Uniform-Hazard Spectra Plot Filenames:  Representative site where PSHA with 

directivity was performed at all Vs30 

PSA  NHR3_California_DirectivityPSH_Site15023_Vs1100_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs1100_Spectra_Vs1100DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs180_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs180_Spectra_Vs180DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs300_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs300_Spectra_Vs300DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs400_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs400_Spectra_Vs400DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs500_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs500_Spectra_Vs500DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs760_Spectra.jpg 

NHR3_California_DirectivityPSH_Site15023_VsSS_Spectra.jpg 

Directivity-

Amplification 

Factor 

NHR3_California_DirectivityPSH_Site15023_Vs1100_DirRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs1100_DirRatioNoLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs180_DirRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs180_DirRatioNoLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs300_DirRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs300_DirRatioNoLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs400_DirRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs400_DirRatioNoLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs500_DirRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs500_DirRatioNoLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs760_DirRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs760_DirRatioNoLB.jpg 

 

 

 
Figure 4.1. NHR3_California_DirectivityPSH_Site15023_Vs300_HazardCurves.jpg 
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Figure 4.2. 

NHR3_California_DirectivityPSH_Site15023_Vs300_HazardCurves_Vs300DirectivityRatio.jpg 
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Figure 4.3. NHR3_California_DirectivityPSH_Site00020_Vs760_DirectivityRatio.jpg 

 

 
Figure 4.4. 

NHR3_California_DirectivityPSH_Site00020_Vs760_DirectivityRatio_NoUnityLB.jpg 
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4.2 Uniform-Hazard Spectra 

In a manner consistent with the hazard curves, the Uniform-Hazard Spectra (amplitude vs 

spectral period for different return periods) were plotted for each Site and Vs30. PGV was not 

plotted. The total number of Uniform-Hazard Spectra figures is a total of 183,977 figures 

(32GB). The following data were plotted as hazard curves: 

• PSA with and without directivity using the VS760 directivity-amplification factor – all 

sites (Figure 4.5) 

• PSA with and without directivity using the Vs30-specific directivity-amplification factor 

– select sites (Figure 4.6) 

• Directivity-Amplification Factor with a 1.0 lower bound (Figure 4.7) 

• Directivity-Amplification Factor with no lower bound (Figure 4.8) 

For all sites, the above quantities were computed using the directivity-based PSHA for the case 

of VS760, resulting in 9 plots per site, as shown in Table 4.3. 

 Additional hazard curves were plotted for the sites where a directivity-based PSHA was 

performed at VS30s other than 760m/s. These additional plots are included in the dataset and 

have the specifying label, resulting in a total of 24 plots per site. Site 15023 is used in the figures 

because it is one of these sites, as shown in Table 4.4 

 As is seen in the figures, directivity effects were computed only for spectral periods at 

and above 0.5 seconds. The no-directivity case can be used for periods below this threshold 

(directivity-amplification factor = 1.0). 

Table 4.3. Hazard-Curve Plot Filenames:  Representative site where PSHA with directivity was 

performed only at VS760 

PSA  NHR3_California_DirectivityPSH_Site15018_Vs1100_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs180_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs300_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs400_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs500_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs760_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15018_VsSS_HazardCurves.jpg 

Directivity-

Amplification 

Factor 

NHR3_California_DirectivityPSH_Site15018_Vs760_DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15018_Vs760_DirectivityRatio_NoUnityLB.jpg 
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Table 4.4. Hazard-Curve Plot Filenames:  Representative site where PSHA with directivity was 

performed at all Vs30 

PSA  NHR3_California_DirectivityPSH_Site15023_Vs1100_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs1100_HazardCurves_Vs1100DirectivityRatio.j

pg 

NHR3_California_DirectivityPSH_Site15023_Vs180_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs180_HazardCurves_Vs180DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs300_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs300_HazardCurves_Vs300DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs400_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs400_HazardCurves_Vs400DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs500_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs500_HazardCurves_Vs500DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs760_HazardCurves.jpg 

NHR3_California_DirectivityPSH_Site15023_VsSS_HazardCurves.jpg 

Directivity-

Amplificatio

n Factor 

NHR3_California_DirectivityPSH_Site15023_Vs1100_DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs1100_DirectivityRatio_NoUnityLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs180_DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs180_DirectivityRatio_NoUnityLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs300_DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs300_DirectivityRatio_NoUnityLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs400_DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs400_DirectivityRatio_NoUnityLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs500_DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs500_DirectivityRatio_NoUnityLB.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs760_DirectivityRatio.jpg 

NHR3_California_DirectivityPSH_Site15023_Vs760_DirectivityRatio_NoUnityLB.jpg 
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Figure 4.5. NHR3_California_DirectivityPSH_Site15023_Vs300_Spectra.jpg 

 

 
Figure 4.6. 

NHR3_California_DirectivityPSH_Site15023_Vs300_Spectra_Vs300DirectivityRatio.jpg 
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Figure 4.7. NHR3_California_DirectivityPSH_Site00020_Vs760_DirRatio.jpg 

 

 
Figure 4.8. NHR3_California_DirectivityPSH_Site00020_Vs760_DirRatioNoLB.jpg 
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4.3 Deaggregation Data Plots 

The deaggregation data is plotted in a single figure and is generated for each Site, Vs30 and 

Spectral Period. Each file contains 8 plots, one for each return period, as shown in Figure 4.9. 

Because one figure is generated for each site, oscillator period, and Vs30, the large dataset 

results in over 2 million files. 

 

 
Figure 4.9. NHR3_California_DirectivityPSH_Site00004_Vs180_Deaggr_T0pt1.jpg 
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5 Geographic-Distribution Tables 

To quantify the geometric distribution of the different quantities, such as PSA with and without 

directivity, as well as the directivity-amplification factor, the data were regrouped by quantity 

instead of site: a single quantity (column) is tabulated in a single file for all site (rows). Grouping 

the data in this manner enables the generation of maps where the data may be overlain with 

geographic features as well as geographically-distributed systems, such as seismic-fault systems 

and pipelines. 

 The quantities contained in these data are the PSA with and without directivity, as well as 

the directivity amplification factors, for both the weighted-average directivity model and the 

individual directivity models. One file was generated for each combination of Vs30, Spectral 

Period, and Return Period for each quantity. 

 There are two types of datasets in this group. The first group contains the entire hazard 

curve or uniform-hazard spectrum in a pair of cells. For the case of the Hazard Curves, one cell 

contains a list of annual rate of exceedance, the other contains a list of PSA values – one row per 

combination of SiteLabel (+Lat, Lon), Vs30, Vs30_Dir, and Spectral Period. For the case of 

Uniform-Hazard Spectra, one cell contains a list of Spectral Period, the other contains a list of 

PSA values – one row per combination of SiteLabel (+Lat, Lon), Vs30, Vs30_Dir, and Return 

Period. These datasets are presented in the first four sections of this chapter. These files are 

useful when the user is interested in searching for the entire hazard curve or UHS at all/select 

sites. This group of datasets contains a total of 29 files. 

 The second group of datasets is useful for ease of plotting the geographic distribution of a 

single datum: e.g. the directivity PSA at all sites for a particular Vs30, SpectralPeriod, and 

Return Period. As a result, this dataset contains over 9000 files. 

5.1 Geographic-Distribution Tables – Hazard Curves 

The geographic-distribution tables (.csv files) were generated from the processed Hazard-Curve 

data. Each table/file has the following content: 

• SiteLabel 

• Site Location: Site Latitude and Longitude 

• VS30Case: site Vs30 

• VS30Dir: Vs30 used for the directivity analysis. All sites have VS760, some sites have 

additional VS30s. This column does not exist for the base case of the No-Directivity case 

• Period (s): Spectral period for Hazard Curve 

• Quantity: Label for datum being reported in this table. This label is also repeated in the 

header of the data column. It is included in the row for completeness, in case different 

tables are concatenated. The Directivity-Amplification Factor was computed by taking 
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the ratio of the PSA with directivity divided by the PSA without directivity, both taken at 

the same annual rate 

• AnnualRateOfExceedance (/yr): Bracketed list of N values of annual rate of exceedance. 

The PSHA output with and without directivity have the same amplitude and different 

rates. Because the directivity-amplification factor for the hazard curves is computed from 

the With-Directivity and No-Directivity PSA at the same annual rate (return period), the 

No-Directivity data was interpolated at the same annual rate as the analysis with 

Directivity and saved to a table/file. 

• Datum: Bracketed list of N values being tabulated in this file. The header of this column 

specifies the quantity of the datum, it is different for each file. 

 

The hazard-curve files are listed in Table 5.1. A sample of each file is also given within the table. 

Please note that the first period shown is 2 seconds: directivity was included in the PSHA for 

periods greater than or equal to 0.5sec only. This dataset contains 5 files. 

 

Table 5.1. Geographic-Distribution Tables – Hazard Curves 

a. PSA with No Directivity 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_PSAg_NoDirectivity.csv 

 
b. PSA with No Directivity – interpolated at the same annual rate as the With-Directivity case 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_PSAg_NoDirectivity_DirRate.csv 

 

c. PSA with Directivity – Weighted directivity model 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_PSAg_WithDirectivity.csv 
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d. Directivity-Amplification Factor – Weighted directivity model 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_DirectivityAmpRatio.csv 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_DirectivityAmpRatio_noLB.csv 

 
 

5.2 Geographic-Distribution Tables – Directivity-Model Hazard Curves 

Tables of the geographic distribution of Directivity-Model-specific Hazard curves were 

generated in a manner similar to that of the PSHA hazard curves. In this case, one file was 

generated for each directivity model. Two sets of files were generated for each Directivity 

Model: one set tabulates the PSA values, the other the directivity-amplification factor, which was 

computed as the ratio between the PSA with directivity and PSA without directivity, evaluated at 

the same annual Spectral Period and annual rate of exceedance.  

The files are listed in Table 5.2, along with a sample screenshot for each case. This 

dataset contains 10 files.  

Table 5.2. Geographic-Distribution Tables – Directivity-Model Hazard Curves 

a. PSA with Directivity – Individual Directivity Models 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_DirectivityAmpRatio_DirModel_BS13.csv 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_DirectivityAmpRatio_DirModel_BS13_Fault

Normal.csv 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_DirectivityAmpRatio_DirModel_BS13_Fault

Parallel.csv 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_DirectivityAmpRatio_DirModel_BSS20.csv 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_DirectivityAmpRatio_DirModel_CS13.csv 
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b. Directivity-Amplification Factor – Individual Directivity Models 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_PSAg_WithDirectivity_DirModel_BS13.csv 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_PSAg_WithDirectivity_DirModel_BS13_Fau

ltNormal.csv 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_PSAg_WithDirectivity_DirModel_BS13_Fau

ltParallel.csv 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_PSAg_WithDirectivity_DirModel_BSS20.cs

v 

• NHR3_California_DirectivityPSH_HazardCurveTable_AllSites_PSAg_WithDirectivity_DirModel_CS13.csv 

 

 

5.3 Geographic-Distribution Tables – Uniform-Hazard Spectra 

Tables of the geographic distribution of Uniform-Hazard Spectra were generated in a manner 

like that of the PSHA hazard curves. Two sets of files were generated: one set tabulates the PSA 

values, the other the directivity-amplification factor, which was computed as the ratio between 

the PSA with directivity and that without directivity, evaluated at the same annual rate of 

exceedance. Each table/file has the following content: 

• SiteLabel 

• Site Location: Site Latitude and Longitude 

• VS30Case: site Vs30 

• VS30Dir: Vs30 used for the directivity analysis. All sites have VS760, some sites have 

additional VS30s. This column does not exist for the base case of the No-Directivity case 

• ReturnPeriod: Return Period corresponding to UHS 

• Quantity: Label for datum being reported in this table. This label is also repeated in the 

header of the data column. It is included in the row for completeness in case different 

tables are concatenated. The Directivity-Amplification Factor was computed by taking 

the ratio of the PSA with directivity divided by the PSA without directivity, both taken at 

the same annual rate 

• Period (s): Bracketed list of N values of Spectral Periods.  

• Datum: Bracketed list of N values being tabulated in this file. The header of this column 

specifies the quantity of the datum, it is different for each file. 

 

The tables are listed in Table 5.3, along with a sample screenshot for each case. This dataset 

contains 4 files. 
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Table 5.3. Geographic-Distribution Tables – Uniform-Hazard Spectra 

a. PSA with No Directivity 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_PSAg_NoDirectivity.csv 

 
b. PSA with Directivity – Weighted directivity model 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_PSAg_WithDirectivity.csv 

 

c. Directivity-Amplification Factor – Weighted directivity model 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_DirectivityAmplificationRatio.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_DirectivityAmplificationRatio_noLB.csv 

 
 

5.4 Geographic-Distribution Tables – Directivity-Model Uniform-Hazard Spectra 

Tables of the geographic distribution of Directivity-Model-specific Uniform-Hazard Spectra 

were generated in a manner similar to that of the Directivity-Model PSHA hazard curves. Two 

sets of files were generated: one set tabulates the PSA values, the other the directivity-

amplification factor, which was computed as the ratio between the PSA with directivity and that 

without directivity, evaluated at the same Spectral Period and Return Period.  

The files are listed in Table 5.4, along with a sample screenshot for each case. This 

dataset contains 10 files. 

Table 5.4. Geographic-Distribution Tables – Directivity-Model Uniform-Hazard Hazard Spectra 
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c. PSA with Directivity – Individual Directivity Models 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_PSAg_WithDirectivity_DirModel_BS13.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_PSAg_WithDirectivity_DirModel_BS13_FaultNo

rmal.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_PSAg_WithDirectivity_DirModel_BS13_FaultPa

rallel.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_PSAg_WithDirectivity_DirModel_BSS20.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_PSAg_WithDirectivity_DirModel_CS13.csv

 

d. Directivity-Amplification Factor – Individual Directivity Models 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_DirectivityAmpRatio_DirModel_BS13.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_DirectivityAmpRatio_DirModel_BS13_FaultNor

mal.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_DirectivityAmpRatio_DirModel_BS13_FaultPara

llel.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_DirectivityAmpRatio_DirModel_BSS20.csv 

• NHR3_California_DirectivityPSH_SpectraTable_AllSites_DirectivityAmpRatio_DirModel_CS13.csv 
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6 Geographic-Distribution Maps 

The geographic distribution of data and intensity measures was plotted on a set of 9,813 maps in 

jpg format. Colormaps were used to represent each quantity. The following data were mapped: 

• Site ID (Figure 1.1) 

• Site-Specific Vs30 (Figure 1.4) 

• Site- Specific Z1.0 (Figure 1.5) 

• Site- Specific Z2.5 (Figure 1.6) 

• UCERF-3 Fault Sources (Figure 1.2) 

At each Vs30, Return Period, and Oscillator period, the following intensity measures were 

mapped, a sample figure is provided for each below: 

• PSA with No Directivity (Figure 6.1) 

• PSA with Directivity, Weighted Model, Vs-760 directivity-adjustment factor (Figure 6.2) 

• PSA with Directivity, Weighted Model, Vs30 directivity-adjustment factor (where 

available) (Figure 6.3) 

• PSA with Directivity, CS13 model (Figure 6.4) 

• PSA with Directivity, BS13 model (Figure 6.5) 

• PSA with Directivity, BSS20 model (Figure 6.6) 

• PSA with Directivity, BS13-FaultNormal Component model (Figure 6.7) 

• PSA with Directivity, BS13-FaultParallel Component model (Figure 6.8) 

• Directivity-Adjustment Factor, Weighted Model (Figure 6.9 Vs30=760m/s, Figure 6.10 

Vs30=180m/s) 

• Directivity-Adjustment Factor with no lower bound, weighted model (Figure 6.11) 

• Directivity-Adjustment Factor, CS13 model (Figure 6.12) 

• Directivity-Adjustment Factor, BS13 model (Figure 6.13) 

• Directivity-Adjustment Factor, BSS20 model (Figure 6.14) 

• Directivity-Adjustment Factor, BS13-FaultNormal Component model (Figure 6.15) 

• Directivity-Adjustment Factor, BS13-FaultParallel Component model (Figure 6.16) 

 

For completeness, the PSA with directivity was mapped for all periods, but for periods less 

than 0.5 seconds the values mapped are equal to those without directivity. Directivity adjustment 

factors, as well as directivity-model-specific with-directivity PSA were mapped only for periods 

at or above 0.5sec. 
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Figure 6.1. PSA with No Directivity 

 
Figure 6.2. PSA with Directivity, Weighted Model, Vs-760 directivity-adjustment factor 
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Figure 6.3. PSA with Directivity, Weighted Model, Vs30 dir-adjustment 

 
Figure 6.4. PSA with Directivity, CS13 model 
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Figure 6.5. PSA with Directivity, BS13 model 

 
Figure 6.6. PSA with Directivity, BSS20 model 
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Figure 6.7. PSA with Directivity, BS13-FaultNormal Component model 

 
Figure 6.8. PSA with Directivity, BS13-FaultParallel Component model 
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Figure 6.9. Directivity-Adjustment Factor, Weighted Model 

 
Figure 6.10. Directivity-Adjustment Factor, Weighted Model (Vs30<>760m/s) 
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Figure 6.11. Directivity-Adjustment Factor with no lower bound, weighted model 

 
Figure 6.12. Directivity-Adjustment Factor, CS13 model 
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Figure 6.13. Directivity-Adjustment Factor, BS13 model 

 
Figure 6.14. Directivity-Adjustment Factor, BSS20 model 
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Figure 6.15. Directivity-Adjustment Factor, BS13-FaultNormal Component model 

 
Figure 6.16. Directivity-Adjustment Factor, BS13-FaultParallel Component model 
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These data have been plotted on a map of California so that the user may identify geographic 

features. The UCERF-3 fault sources have also been included in the maps. The maps have been 

produced to a high-enough resolution that the user may enlarge the image and visualize 

important details and locations in the map, as shown in the detail given in Figure 6.17. 

 

 
Figure 6.17. Enlarged detail of intensity-measure map. 
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7 Directivity-Based Probabilistic Hazard in 
California: Interactive Maps 

A web portal has been established to enable access to the data and tools presented in this report.  

A dataset of interactive maps in .html format has also been produced and assembled into an 

interactive web portal. In addition to displaying the data via colormaps, JavaScript code has been 

added to enable the user to select the intensity measures of interest and interact with the map by 

zooming in/out, panning, and clicking on the sites themselves, as shown in Figure 7.1. 

The first time they visit the web site, we recommend that the first time the user read the 

instructions by clicking on the “Instructions & Notes” button. This toggle button opens and 

closes the instructions menu. 

Via pull-down menus, the user can select the Oscillator Period, the data they would like 

to visualize (input data or intensity measures), the site-class Vs30 and the return period. Every 

time the user makes a new selection, the map in the web-portal frame is updated automatically. 

The user also has the option to access the map in a full web page instead of the frame, thus 

allowing for comparison of different cases. 

 When a directivity-based intensity measures is being displayed the tool automatically 

limits the oscillator-period selection to the periods where directivity was considered in the PSHA 

(>=0.5sec), as shown in Figure 7.2. When the no-directivity PSA is selected for the map, the user 

is automatically provided a wider selection of periods, as shown in Figure 7.3. 

 The same colorscale was used for different IM to enable comparisons. For example, the 

same colorscale was used for the PSA with and without directivity, as shown in Figure 7.2 and 

Figure 7.3. The same colorscale was used for the recommended Directivity-Adjustment factor 

(with a lower bound value of 1) and the Weighted-Model Directivity-Adjustment factor, where 

no lower bound was imposed, as shown in Figure 7.4 and Figure 7.5. The pink-shaded regions in 

the second figure indicate regions of de-amplification due to the computed directivity-adjustment 

factor.  

The same colorscale is used for directivity-adjustment factors of the individual directivity 

so that they may be compared with each other. Please note that this colorscale is different from 

that of the weighted-average directivity-adjustment factor, as this would decrease the resolution 

of the latter figures. All directivity-adjustment-factor map colorscales have been defined such 

that the value of 1.0 falls at the dark-blue values and values below 1.0 are pink, as is shown in 

Figure 7.6. 

When the user overs over an individual site marker, basic information is displayed on the 

map, as shown in Figure 7.7. This information is useful to identify the location of the study sites. 

When the user clicks on an individual site marker, a popup object opens up with more 

information about the site, as well as hazard data for that site, as shown in Figure 7.8. In this 

pop-up box the user can access the following data: 

• Site location and data 

• Intensity-measure value 

• Plot of Uniform-Hazard Spectra with and without directivity 

• Plot of Hazard Curves with and without directivity 
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• Hazard-Deaggregation plots: Magnitude-Distance Bins 

• Hazard-Deaggregation plots: Hazard by source type 

• Hazard-Deaggregation plots: Hazard by fault source 

• Tabulated values of Uniform-Hazard spectra with and without directivity 

• Tabulated values of Directivity-Adjustment factors (with and without lower bound) 

 

The user may also visualize, interactively, the site data, such as site-specific Vs30 (Figure 

7.9), Z1.0 (Figure 7.10), Z2.5 (Figure 7.11), as well as the UCERF-3 Fault Source (Figure 7.12). 

More information about a fault is provided when the user clicks on it, as shown in Figure 7.13. 

Additional data is also accessible in additional layers that can be turned on by the user: the 

Natural-Gas pipelines in California (provided by CEC), and the CEC storage facilities, as shown 

in Figure 7.14. Additional background-map layers are also available via the layer controls in the 

map. 

In addition to having the basic zooming options (via mouse and map buttons), the maps 

have helpful navigation/visualization tools. The user can add a marker by clicking on the add-

marker button and entering the marker label and coordinates, as shown in Figure 7.15. 

By clicking on the distance button on the lower-left corner of the map and following the 

direction in the pop-up window, the user can measure distances between markers, as shown in 

Figure 7.16. 
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Figure 7.1. Directivity-Based Probabilistic Seismic Hazard in California: Interactive Maps Web 

Portal. 
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Figure 7.2. Oscillator-Period Options for directivity-based IM 
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Figure 7.3. Oscillator-Period Options for no-directivity PSA 
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Figure 7.4. Recommended Directivity-Adjustment Factor (with lower bound) 
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Figure 7.5. Computed Directivity-Adjustment Factor (no lower bound) 
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Figure 7.6. Directivity-Adjustment Factor: CS13 
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Figure 7.7. Site-Data hovering 
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Figure 7.8. Site Data pop-up box 
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Figure 7.9. Interactive map of site-specific Vs30. 
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Figure 7.10. Interactive map of site-specific Z1.0. 
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Figure 7.11. Interactive map of site-specific Z2.5. 
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Figure 7.12. Interactive map of UCERF-3 Fault Sources. 
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Figure 7.13. Interactive map of UCERF-3 Fault Sources: clicking on a fault. 
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Figure 7.14. Additional-data layers. 
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Figure 7.15. Add-marker option (click on button circled in red in the figure, and enter data in the 

pup-up window). 
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Figure 7.16. Add distance metrics option (click on lower-left button in the figure and enter data 

in the pup-up window). 
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8 Directivity-Based PSHA Interactive Tool 

The Directivity-Based PSHA Interactive Tool is an on-line web tool that interpolates the 

state-wide PSHA results to provide uniform-hazard spectra for PSA with and without directivity, 

as well as for the directivity adjustment factor, at a user-specified location, Vs30, and return 

period. The tool’s opening page is shown in Figure 8.1, and it can be accessed via the project’s 

web site: https://www.risksciences.ucla.edu/nhr3/california-directivity. A description of the data 

is given in that main page and detailed instructions on how to use the tool and information about 

the required input are given in the instructions block on the tool’s landing page. We recommend 

the user review these instructions the first time they access the web site. 

As shown in Figure 8.1, the primary input parameters are the site location and Vs30. If 

the user-defined location and Vs30 do not fall on a study site, the web tool computes the 

Uniform-Hazard Spectra with and without directivity at the user site by interpolating the data 

from the nearest sites and Vs30. If the site is aligned with the study sites in either longitude or 

latitude, the two nearest sites are used, otherwise the four nearest sites are used in the 

interpolation. The tool performs interpolations on the no-directivity PSA and the directivity-

adjustment factor separately. 

Once it determines the location(s) of the nearest site(s), the program interpolates the no-

directivity PSA values for all periods at each site for the user-defined Vs30. This Vs30 

interpolation is performed in log space.  

Once the PSA values are computed at each site for the same Vs30, when the user site 

does not fall on a study site, two no-directivity uniform-hazard spectra are computed: a spatially-

weighted average spectrum, and an envelope spectrum. The spatially-weighted average is 

computed by assigning a relative weight to each nearby site equal to the inverse of the distance 

from the user-defined site and adding them up. The envelope spectrum is computed by taking the 

maximum no-directivity PSA of the nearby sites for each period. The envelope spectrum is, by 

definition, the more conservative estimate of the hazard at the user site. When 4 sites are used in 

the interpolation, the web tool computes the coefficient of variation of PSA between the four 

sites for the case of Vs30=760m/s, return period=2475, averaged over the period range of 0.1-2 

seconds. When this COV is greater than or equal to 0.06, the program automatically selects the 

envelope spectrum as the baseline no-directivity UHS, while it selects the spatially-weighted 

average if the value of 0.06 is not exceeded, as shown in Figure 8.2. The web tool, however, does 

allow the user to select either of these UHS or the one from any of the other sites to be the 

baseline line no-directivity spectrum that will be adjusted to account for directivity, as shown in 

the pop-up menu Figure 8.3. Once the user makes a new selection the tool recomputes the with-

directivity spectra based on this selection. 

 

 

 

https://www.risksciences.ucla.edu/nhr3/california-directivity
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Figure 8.1. Main page for Directivity-Based PSHA Web Tool. 
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Figure 8.2. No-Directivity UHS computed by Interactive PSHA Web Tool. 

 

 
Figure 8.3. User selection for No-Directivity UHS in Interactive PSHA Web Tool. 

 

The directivity-adjustment factor for each directivity model, on the other hand, is computed 

for each site at Vs30=760m/s, unless it is available for other Vs30, in which case it is 

interpolated at the user-defined Vs30. The directivity-adjustment factor at the user-defined site is 

then computed from the spatially-weighted average of each neighboring site, where the weight is 

proportional to the inverse of the distance between each study site and the user-defined site. This 

factor is used whether the user selects the envelope of the weighted average for the baseline no-

directivity UHS. When the user selects a study-site for the no-directivity UHS, the tool uses the 

directivity-adjustment factors for that site. 

 As shown in Figure 8.1, the relative weights of the individual directivity models are 

defined by the user – the values used by the project study presented in the companion reports are 

provided as default values. These values are used to compute the weighted-average directivity-

adjustment factor that is used by the program to compute the with-directivity PSHA Uniform-

Hazard Spectrum at the user site, as shown in Figure 8.4. The user also has the option to set a 

lower bound of 1.0 for the directivity-amplification factor. The directivity-adjustment factors, as 

well as their corresponding UHS, are also displayed graphically, as shown in Figure 8.4. 
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Figure 8.4. With-Directivity UHS in Interactive PSHA Web Tool. 

 

The user can iterate on the relative weights of the directivity models. However, to select 

new values for the other input parameters, the user needs to start a new project, as shown in 

Figure 8.5. 

 

 
Figure 8.5. Updating input parameters in Interactive PSHA Web Tool. 

 

To enable the user to select the most appropriate input parameters and baseline no-

directivity spectra, the Interactive PSHA Web Tool provides two interactive maps, as shown in 

Figure 8.6. The first map shows the location of the user-defined site, as well as the UCERF-3 

fault sources, overlaid on top of a google map so that the user may visualize the geographic 

features in the area. If the user-defined site does not correspond to a study site, the two or four 

nearby sites used for interpolation are also shown in the map. The second interactive map 

displays the statewide intensity measure defined by the user input. The user may add their site 

location to this map and compute distances. Both interactive maps provide data when the user 

hovers over a marker or clicks on it. 
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Figure 8.6. Interactive maps in PSHA Web Tool. 

 

 The Interactive PSHA Web tool also provides numerical-results tables of the data it 

computes and presents in the graphs. The user may either copy the results and paste them 

elsewhere or may download a .csv file containing all the input parameter and output values. The 

layout of the data tables is shown in Figure 8.7. 
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Figure 8.7. Data Tables in Interactive PSHA Web Tool. 

 

The seismic-hazard deaggregation data for the study sites used in the interpolation by the 

Interactive PSHA Web Tool are also provided by the tool for the case of no directivity, as shown 

in Figure 8.8. The deaggregation data consists of three graphs: Magnitude-Distance bins, source-

type hazard curves, and Crustal-fault hazard curves. When more than one site is used, the user 

may visualize each site by clicking on the tab corresponding to each site, as shown in Figure 8.8.  
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Figure 8.8. Deaggregation data in Interactive PSHA Web Tool. 

 

 The Interactive PSHA Web Tool also provides the Fault-Normal and Fault-Parallel 

component data from the BS-13 model, as presented in the companion reports. As shown in 

Figure 8.9, the tool provides tabulated values of the adjustment factors for these components as 

well as the UHS values. 

 

 
Figure 8.9. Fault-Normal and Fault-Parallel Component Data in Interactive PSHA Web Tool. 
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9 Summary 

The directivity-based state-wide PSHA study has produced a vast amount of valuable data. The 

objective of this phase of the project, summarized in this report, was to ensure that these data 

would be accessible in a productive manner.  

 The web tools have been developed in such a manner that the user may use the complete 

dataset or just parts of it. The output of PSHA results have been separated into two main 

quantities: Directivity-based PSA and Directivity-Adjustment factors. The user is able to 

compute the with-directivity PSA values at any California location, for any Vs30 and return 

periods. Directivity-adjustment factors can be obtained from the interactive web tools and be 

applied directly to the user-defined spectrum to computed PSA with directivity. 

 The Web Tools, as well as the data tables, can be accessed via the Dataset main page: 

https://www.risksciences.ucla.edu/nhr3/california-directivity. 
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11 Appendix A. Dataset Tables: sample file 
content and format 

11.1 Hazard-Curve Data: Initial Collection and Processing (.out3 output) 

Table 11.1. Hazard-Curve Data: Initial Collection and Processing 

First Filename SourceHazardData_SourceHazard_250sitesInFile_Site00001toSite00250.HDF5 

Last Filename SourceHazardData_SourceHazard_250sitesInFile_Site19251toSite19316.HDF5 

File Format HDF5 

Number of Files 78 

Sample File Content -- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (23 members)>  

   ->PGV:<HDF5 group "/Site15022/Vs1100/PGV" (11 members)>  

      +attr: FaultCases 0  

      +attr: NFaults 60  

      +attr: Period -1.0  

      +attr: PeriodLabel -1.0  

      +attr: SiteLatitude 39.9  

      +attr: SiteLongitude -123.95  

      +attr: iProb 1  

      +attr: nAmp 20  

      +attr: nAtten 1  

    ->AmpList:<HDF5 dataset "AmpList": shape (20,), type "<f4">  

    ->D_bar:<HDF5 dataset "D_bar": shape (20,), type "<f4">  

    ->Eps_bar:<HDF5 dataset "Eps_bar": shape (20,), type "<f4">  

    ->HazardData:<HDF5 dataset "HazardData": shape (60, 20), type 

"<f4">  

    ->M_bar:<HDF5 dataset "M_bar": shape (20,), type "<f4">  

    ->MinDisList:<HDF5 dataset "MinDisList": shape (60,), type "<f4">  

    ->Poisson_Prob:<HDF5 dataset "Poisson_Prob": shape (20,), type 

"<f4">  

    ->SourceList:<HDF5 dataset "SourceList": shape (), type "|O">  

    ->Wt_Total_Events_per_yr:<HDF5 dataset 

"Wt_Total_Events_per_yr": shape (20,), type "<f4">  

    ->al_WtList:<HDF5 dataset "al_WtList": shape (60,), type "<f4">  

    ->pSegList:<HDF5 dataset "pSegList": shape (60,), type "<f4"> 

11.2 Hazard-Curve Data: Hazard Levels Only (.out3 output) 

Table 11.2. Source-Hazard Data – Hazard-Levels Only 

First 

Filename 

SourceHazardData_HazardLevelsOnly_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

SourceHazardData_HazardLevelsOnly_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 
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Number of 

Files 

78 

Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (23 members)>  

   ->PGV:<HDF5 group "/Site15022/Vs1100/PGV" (1 members)>  

      +attr: FaultCases 0  

      +attr: NFaults 60  

      +attr: Period -1.0  

      +attr: PeriodLabel -1.0  

      +attr: SiteLatitude 39.9  

      +attr: SiteLongitude -123.95  

      +attr: iProb 1  

      +attr: nAmp 20  

      +attr: nAtten 1  

    ->AmpList:<HDF5 dataset "AmpList": shape (20,), type "<f4">  

 

11.3 Hazard-Curve Data: Directivity Amplification Factor (.out3 output) 

Table 11.3. Source-Hazard Data – Directivity Amplification Factor 

First 

Filename 

SourceHazardData_SourceHazardDirectivityRatio_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

SourceHazardData_ SourceHazardDirectivityRatio_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Number 

of Files 

78 

Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (10 members)>  

   ->T00500:<HDF5 group "/Site15022/Vs1100/T00500" (3 members)>  

    ->Dir:<HDF5 group "/Site15022/Vs1100/T00500/Dir" (2 members)>  

     ->Amp:<HDF5 dataset "Amp": shape (20,), type "<f4">  

     ->Rate:<HDF5 dataset "Rate": shape (20,), type "<f4">  

    ->DirectivityAmpRatio:<HDF5 group "/Site15022/Vs1100/T00500/DirectivityAmpRatio" 

(5 members)>  

     ->AmpDir:<HDF5 dataset "AmpDir": shape (8,), type "<f8">  

     ->AmpNoDir:<HDF5 dataset "AmpNoDir": shape (8,), type "<f8">  

     ->DirRatio:<HDF5 dataset "DirRatio": shape (8,), type "<f8">  

     ->DirRatio_NoUnityLB:<HDF5 dataset "DirRatio_NoUnityLB": shape (8,), type 

"<f8">  

     ->Rate:<HDF5 dataset "Rate": shape (8,), type "<f8">  

    ->noDir:<HDF5 group "/Site15022/Vs1100/T00500/noDir" (2 members)>  

     ->Amp:<HDF5 dataset "Amp": shape (20,), type "<f4">  

     ->Rate:<HDF5 dataset "Rate": shape (20,), type "<f4"> 
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11.4 Hazard-Curve Data: All, No-Directivity PSA, With-Directivity PSA, and 
Directivity-Amplification Factors at all Sites, VS30s, and Periods (.out3 
output) 

Table 11.4. Source-Hazard Data – All: noDir and Dir 

First 

Filename 

SourceHazardData_SourceHazardAllDirNoDir_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

SourceHazardData_SourceHazardAllDirNoDir_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Number 

of Files 

78 

Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (2 members)>  

   ->Vs1100:<HDF5 group "/Site15022/Vs1100/Vs1100" (23 members)>  

      +attr: DirectivityPeriodLabelList ['T00500', 'T00750', 'T01000', 'T01500', 'T02000', 

'T03000', 'T04000', 'T05000', 'T07500', 'T10000']  

    ->PGV:<HDF5 group "/Site15022/Vs1100/Vs1100/PGV" (9 members)>  

     ->Amp_Directivity:<HDF5 dataset "Amp_Directivity": shape (20,), type "<f4">  

     ->Amp_Directivity_NoUnityLB:<HDF5 dataset "Amp_Directivity_NoUnityLB": 

shape (20,), type "<f4">  

     ->Amp_NoDirectivity:<HDF5 dataset "Amp_NoDirectivity": shape (20,), type "<f4">  

     ->Amp_NoDirectivity_DirRate:<HDF5 dataset "Amp_NoDirectivity_DirRate": shape 

(20,), type "<f4">  

     ->DirRatio:<HDF5 dataset "DirRatio": shape (20,), type "<f8">  

     ->DirRatio_NoUnityLB:<HDF5 dataset "DirRatio_NoUnityLB": shape (20,), type 

"<f8">  

     ->Rate_Directivity:<HDF5 dataset "Rate_Directivity": shape (20,), type "<f4">  

     ->Rate_NoDirectivity:<HDF5 dataset "Rate_NoDirectivity": shape (20,), type "<f4">  

     ->Rate_Ratio:<HDF5 dataset "Rate_Ratio": shape (20,), type "<f4"> 

 

……  

   ->Vs760:<HDF5 group "/Site15022/Vs1100/Vs760" (23 members)>  

      +attr: DirectivityPeriodLabelList ['T00500', 'T00750', 'T01000', 'T01500', 'T02000', 

'T03000', 'T04000', 'T05000', 'T07500', 'T10000']  

    ->PGV:<HDF5 group "/Site15022/Vs1100/Vs760/PGV" (9 members)>  

     ->Amp_Directivity:<HDF5 dataset "Amp_Directivity": shape (20,), type "<f4">  

     ->Amp_Directivity_NoUnityLB:<HDF5 dataset "Amp_Directivity_NoUnityLB": 

shape (20,), type "<f4">  

     ->Amp_NoDirectivity:<HDF5 dataset "Amp_NoDirectivity": shape (20,), type "<f4">  

     ->Amp_NoDirectivity_DirRate:<HDF5 dataset "Amp_NoDirectivity_DirRate": shape 

(20,), type "<f4">  

     ->DirRatio:<HDF5 dataset "DirRatio": shape (20,), type "<f8">  

     ->DirRatio_NoUnityLB:<HDF5 dataset "DirRatio_NoUnityLB": shape (20,), type 

"<f8">  

     ->Rate_Directivity:<HDF5 dataset "Rate_Directivity": shape (20,), type "<f4">  

     ->Rate_NoDirectivity:<HDF5 dataset "Rate_NoDirectivity": shape (20,), type "<f4">  

     ->Rate_Ratio:<HDF5 dataset "Rate_Ratio": shape (20,), type "<f4"> 
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11.5 Uniform-Hazard Spectra Data: Initial Collection and Processing 
(*UHSoutput.txt output) 

Table 11.5. Uniform-Hazard Spectra Data: Initial Collection and Processing 

First 

Filename 

UHSData_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

UHSData_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Number 

of Files 

78 
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Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (12 members)>  

     +attr: InputFilename Site15022/HazRuns/Vs1100/Run_UHS.txt  

     +attr: NHazardLevels 8  

     +attr: Nperiods 23  

     +attr: UHSdataFilename \Output_UHS_Processed/Site15022/Vs1100\Vs1100\Site15022-

Vs1100-noDir-UHSoutput.txt  

     +attr: Version ***Version45.1***  

   ->AEFList:<HDF5 dataset "AEFList": shape (8,), type "<f4">  

   ->AEPList:<HDF5 dataset "AEPList": shape (8,), type "<f4">  

   ->AllData:<HDF5 dataset "AllData": shape (), type "|O">  

   ->DistanceBar_Data_atRP:<HDF5 group "/Site15022/Vs1100/DistanceBar_Data_atRP" (23 

members)>  

      +attr: ReturnPeriods ['50.862' '99.499' '474.561' '949.118' '999.500' '2474.911' '5000.000' 

'10000.000']  

    ->-1.0:<HDF5 dataset "-1.0": shape (8,), type "<f4">  

... 

    ->10.0:<HDF5 dataset "10.0": shape (8,), type "<f4">  

   ->EpsilonBar_Data_atRP:<HDF5 group "/Site15022/Vs1100/EpsilonBar_Data_atRP" (23 

members)>  

      +attr: ReturnPeriods ['50.862' '99.499' '474.561' '949.118' '999.500' '2474.911' '5000.000' 

 '10000.000']  

    ->-1.0:<HDF5 dataset "-1.0": shape (8,), type "<f4">  

… 

    ->10.0:<HDF5 dataset "10.0": shape (8,), type "<f4">  

   ->HazardCurves:<HDF5 group "/Site15022/Vs1100/HazardCurves" (23 members)>  

      +attr: ReturnPeriods ['50.862' '99.499' '474.561' '949.118' '999.500' '2474.911' '5000.000' 

'10000.000']  

    ->-1.0:<HDF5 dataset "-1.0": shape (8,), type "<f4">  

… 

    ->10.0:<HDF5 dataset "10.0": shape (8,), type "<f4">  

   ->MagnitudeBar_Data_atRP:<HDF5 group "/Site15022/Vs1100/MagnitudeBar_Data_atRP" 

(23 members)>  

      +attr: ReturnPeriods ['50.862' '99.499' '474.561' '949.118' '999.500' '2474.911' '5000.000' 

'10000.000']  

    ->-1.0:<HDF5 dataset "-1.0": shape (8,), type "<f4">  

… 

    ->10.0:<HDF5 dataset "10.0": shape (8,), type "<f4">  

   ->PeriodList:<HDF5 dataset "PeriodList": shape (23,), type "<f4">  

   ->RP_yrList:<HDF5 dataset "RP_yrList": shape (8,), type "<f4">  

   ->ResponseSpectra:<HDF5 group "/Site15022/Vs1100/ResponseSpectra" (8 members)>  

      +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   0.075  0.1    0.15   0.2    0.25 

  0.3    0.4    0.5    0.75   1.     1.5    2.     3.     4.     5.  7.5   10.    -1.   ]  

    ->10000.000:<HDF5 dataset "10000.000": shape (23,), type "<f4">  

… 

    ->999.500:<HDF5 dataset "999.500": shape (23,), type "<f4">  

   ->ReturnPeriods:<HDF5 dataset "ReturnPeriods": shape (), type "|O">  

   ->TestingLevels:<HDF5 dataset "TestingLevels": shape (8,), type "<f4">  

 

11.6 Uniform-Hazard Spectra Data: Deaggregation Data (*UHSoutput.txt output) 

Table 11.6. Uniform-Hazard Spectra Data: Deaggregation Data 
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First 

Filename 

DeaggrData _250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

DeaggrData_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Number 

of Files 

78 

Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (23 members)>  

     +attr: DeaggregationInputFile Site15022/HazRuns/Vs1100/Run_UHS.txt  

     +attr: InputFilename Site15022/HazRuns/Vs1100/Run_UHS.txt  

     +attr: NHazardLevels 8  

     +attr: UHSdataFilename \Output_UHS_Processed/Site15022/Vs1100\Vs1100\Site15022-

Vs1100-noDir-UHSoutput.txt  

     +attr: Version ***Version45.1***  

   ->-1.0:<HDF5 group "/Site15022/Vs1100/-1.0" (8 members)>  

    ->10000.0:<HDF5 group "/Site15022/Vs1100/-1.0/10000.0" (3 members)>  

       +attr: AEP 0.0001  

     ->DeaggregationTable:<HDF5 dataset "DeaggregationTable": shape (13, 8), type "<f8">  

        +attr: DeaggregationTableColumns MagnitudeBins  

        +attr: DeaggregationTableRows DistanceBins  

     ->DistanceBins:<HDF5 dataset "DistanceBins": shape (13,), type "|O">  

     ->MagnitudeBins:<HDF5 dataset "MagnitudeBins": shape (8,), type "|O">  

    ->2474.911:<HDF5 group "/Site15022/Vs1100/-1.0/2474.911" (3 members)>  

       +attr: AEP 0.00040406  

     ->DeaggregationTable:<HDF5 dataset "DeaggregationTable": shape (13, 8), type "<f8">  

        +attr: DeaggregationTableColumns MagnitudeBins  

        +attr: DeaggregationTableRows DistanceBins  

     ->DistanceBins:<HDF5 dataset "DistanceBins": shape (13,), type "|O">  

     ->MagnitudeBins:<HDF5 dataset "MagnitudeBins": shape (8,), type "|O">  

 

 

11.7 Uniform-Hazard Spectra Data: Directivity Amplification Factor 
(*UHSoutput.txt output) 

Table 11.7. UHS Data – Directivity Amplification Factor 

First 

Filename 

UHSpsaDataRatio_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

UHSpsaDataRatio_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Number 

of Files 

78 
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Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (8 members)>  

   ->10000.000:<HDF5 group "/Site15022/Vs1100/10000.000" (3 members)>  

    ->DirectivityRatio:<HDF5 dataset "DirectivityRatio": shape (10,), type "<f4">  

       +attr: PeriodList [ 0.5   0.75  1.    1.5   2.    3.    4.    5.    7.5  10.  ]  

    ->DirectivityRatio_noUnityLB:<HDF5 dataset "DirectivityRatio_noUnityLB": shape (10,), 

type "<f4">  

       +attr: PeriodList [ 0.5   0.75  1.    1.5   2.    3.    4.    5.    7.5  10.  ]  

    ->PeriodList:<HDF5 dataset "PeriodList": shape (10,), type "<f4">  

   ->2474.911:<HDF5 group "/Site15022/Vs1100/2474.911" (3 members)>  

    ->DirectivityRatio:<HDF5 dataset "DirectivityRatio": shape (10,), type "<f4">  

       +attr: PeriodList [ 0.5   0.75  1.    1.5   2.    3.    4.    5.    7.5  10.  ]  

    ->DirectivityRatio_noUnityLB:<HDF5 dataset "DirectivityRatio_noUnityLB": shape (10,), 

type "<f4">  

       +attr: PeriodList [ 0.5   0.75  1.    1.5   2.    3.    4.    5.    7.5  10.  ]  

    ->PeriodList:<HDF5 dataset "PeriodList": shape (10,), type "<f4">  

….    

->999.500:<HDF5 group "/Site15022/Vs1100/999.500" (3 members)>  

    ->DirectivityRatio:<HDF5 dataset "DirectivityRatio": shape (10,), type "<f4">  

       +attr: PeriodList [ 0.5   0.75  1.    1.5   2.    3.    4.    5.    7.5  10.  ]  

    ->DirectivityRatio_noUnityLB:<HDF5 dataset "DirectivityRatio_noUnityLB": shape (10,), 

type "<f4">  

       +attr: PeriodList [ 0.5   0.75  1.    1.5   2.    3.    4.    5.    7.5  10.  ]  

    ->PeriodList:<HDF5 dataset "PeriodList": shape (10,), type "<f4">  

  ->Vs180:<HDF5 group "/Site15022/Vs180" (8 members)>  

   ->10000.000:<HDF5 group "/Site15022/Vs180/10000.000" (3 members)>  

    ->DirectivityRatio:<HDF5 dataset "DirectivityRatio": shape (10,), type "<f4">  

       +attr: PeriodList [ 0.5   0.75  1.    1.5   2.    3.    4.    5.    7.5  10.  ]  

    ->DirectivityRatio_noUnityLB:<HDF5 dataset "DirectivityRatio_noUnityLB": shape (10,), 

type "<f4">  

       +attr: PeriodList [ 0.5   0.75  1.    1.5   2.    3.    4.    5.    7.5  10.  ]  

    ->PeriodList:<HDF5 dataset "PeriodList": shape (10,), type "<f4">  

   ->2474.911:<HDF5 group "/Site15022/Vs180/2474.911" (3 members)> 

11.8 Uniform-Hazard Spectra Data: All -- No-Directivity PSA, With-Directivity PSA, 
and Directivity-Amplification Factors at all Sites, VS30s, and Periods 
(*UHSoutput.txt output) 

Table 11.8. Source-Hazard Data – All: noDir and Dir 

First 

Filename 

UHSpsaDirectivityAll _SourceHazardAllDirNoDir_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

UHSpsaDirectivityAll _SourceHazardAllDirNoDir_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Number 

of Files 

78 
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Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (8 members)>  

     +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

     +attr: ReturnPeriods ['50.862' '99.499' '474.561' '949.118' '999.500' '2474.911' '5000.000' 

'10000.000']  

   ->10000.000:<HDF5 group "/Site15022/Vs1100/10000.000" (2 members)>  

    ->Directivity:<HDF5 group "/Site15022/Vs1100/10000.000/Directivity" (2 members)>  

     ->Vs1100:<HDF5 group "/Site15022/Vs1100/10000.000/Directivity/Vs1100" (4 members)>  

      ->DirectivityRatioList:<HDF5 dataset "DirectivityRatioList": shape (23,), type "<f8">  

         +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

      ->DirectivityRatioList_noLB:<HDF5 dataset "DirectivityRatioList_noLB": shape (23,), 

type "<f8">  

         +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

      ->PeriodList:<HDF5 dataset "PeriodList": shape (23,), type "<f4">  

         +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

      ->UHSDirectivity:<HDF5 dataset "UHSDirectivity": shape (23,), type "<f8">  

         +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

     ->Vs760:<HDF5 group "/Site15022/Vs1100/10000.000/Directivity/Vs760" (4 members)>  

      ->DirectivityRatioList:<HDF5 dataset "DirectivityRatioList": shape (23,), type "<f8">  

         +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

      ->DirectivityRatioList_noLB:<HDF5 dataset "DirectivityRatioList_noLB": shape (23,), 

type "<f8">  

         +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

      ->PeriodList:<HDF5 dataset "PeriodList": shape (23,), type "<f4">  

         +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

      ->UHSDirectivity:<HDF5 dataset "UHSDirectivity": shape (23,), type "<f8">  

         +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]  

    ->noDirectivity:<HDF5 group "/Site15022/Vs1100/10000.000/noDirectivity" (1 members)>  

     ->UHSnoDirectivity:<HDF5 dataset "UHSnoDirectivity": shape (23,), type "<f4">  

        +attr: PeriodList [ 0.01   0.02   0.03   0.04   0.05   ...  7.5   10.    -1.   ]   

 

11.9 Deaggregation Data (*UHSoutput.txt output) 

Table 11.9. Deaggregation Data 

First 

Filename 

DeaggrData_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

DeaggrData_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Number 

of Files 

78 
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Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (23 members)>  

     +attr: DeaggregationInputFile Site15022/HazRuns/Vs1100/Run_UHS.txt  

     +attr: InputFilename Site15022/HazRuns/Vs1100/Run_UHS.txt  

     +attr: NHazardLevels 8  

     +attr: UHSdataFilename /Site15022/Vs1100\Vs1100\Site15022-Vs1100-noDir-UHSoutput.txt  

     +attr: Version ***Version45.1***  

   ->-1.0:<HDF5 group "/Site15022/Vs1100/-1.0" (8 members)>  

    ->10000.0:<HDF5 group "/Site15022/Vs1100/-1.0/10000.0" (3 members)>  

       +attr: AEP 0.0001  

     ->DeaggregationTable:<HDF5 dataset "DeaggregationTable": shape (13, 8), type "<f8">  

        +attr: DeaggregationTableColumns MagnitudeBins  

        +attr: DeaggregationTableRows DistanceBins  

     ->DistanceBins:<HDF5 dataset "DistanceBins": shape (13,), type "|O">  

     ->MagnitudeBins:<HDF5 dataset "MagnitudeBins": shape (8,), type "|O">  

    ->2474.911:<HDF5 group "/Site15022/Vs1100/-1.0/2474.911" (3 members)>  

       +attr: AEP 0.00040406  

     ->DeaggregationTable:<HDF5 dataset "DeaggregationTable": shape (13, 8), type "<f8">  

        +attr: DeaggregationTableColumns MagnitudeBins  

        +attr: DeaggregationTableRows DistanceBins  

     ->DistanceBins:<HDF5 dataset "DistanceBins": shape (13,), type "|O">  

     ->MagnitudeBins:<HDF5 dataset "MagnitudeBins": shape (8,), type "|O"> 

   

11.10 Ground-Motion-Model Hazard Curves (*.out6 data) 

Table 11.10. Ground-Motion Model Hazard Curves 

First 

Filename 

GMMHaz_GMMHazard_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

GMMHaz_GMMHazard_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (23 members)>  

   ->PGV:<HDF5 group "/Site15022/Vs1100/PGV" (3 members)>  

    ->AmpList:<HDF5 dataset "AmpList": shape (20,), type "<f4">  

    ->GMModelHazard:<HDF5 dataset "GMModelHazard": shape (28, 20), type "<f4">  

    ->GMModelLabel:<HDF5 dataset "GMModelLabel": shape (28,), type "<i4">  

   ->T00010:<HDF5 group "/Site15022/Vs1100/T00010" (3 members)>  

    ->AmpList:<HDF5 dataset "AmpList": shape (20,), type "<f4">  

    ->GMModelHazard:<HDF5 dataset "GMModelHazard": shape (45, 20), type "<f4">  

    ->GMModelLabel:<HDF5 dataset "GMModelLabel": shape (45,), type "<i4">  

 

11.11 Directivity-Model Hazard Curves (*.out6 data) 

Table 11.11. Directivity-Model Hazard Curves 

First 

Filename 

DirectivityModelHaz_DirModelHazard_250sitesInFile_Site00001toSite00250.HDF5 
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Last 

Filename 

DirectivityModelHaz_DirModelHazard_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100_Dir:<HDF5 group "/Site15022/Vs1100_Dir" (10 members)>  

   ->T00500:<HDF5 group "/Site15022/Vs1100_Dir/T00500" (3 members)>  

    ->AmpList:<HDF5 dataset "AmpList": shape (20,), type "<f4">  

    ->DirectivityModelHazard:<HDF5 dataset "DirectivityModelHazard": shape (5, 20), type 

"<f4">  

    ->DirectivityModelLabel:<HDF5 dataset "DirectivityModelLabel": shape (5,), type "|O">  

   ->T00750:<HDF5 group "/Site15022/Vs1100_Dir/T00750" (3 members)>  

    ->AmpList:<HDF5 dataset "AmpList": shape (20,), type "<f4">  

    ->DirectivityModelHazard:<HDF5 dataset "DirectivityModelHazard": shape (5, 20), type 

"<f4">  

    ->DirectivityModelLabel:<HDF5 dataset "DirectivityModelLabel": shape (5,), type "|O"> 

11.12 Directivity-Model PSA and Directivity-Amplification Factor Hazard Curves 
and Uniform-Hazard Spectra (*.out6 data) 

Table 11.12. Directivity-Model PSA and Directivity-Amplification Hazard Curves and UHS 

First 

Filename 

DirectivityModelHaz_DirModelHazardRatio_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

DirectivityModelHaz_DirModelHazardRatio_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 
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Sample 

File 

Content 

-- sample key: Site00001 

  ->Vs760:<HDF5 group "/Site00001/Vs760" (2 members)>  

   ->HazardCurves:<HDF5 group "/Site00001/Vs760/HazardCurves" (10 members)>  

    ->T00500:<HDF5 group "/Site00001/Vs760/HazardCurves/T00500" (5 members)>  

     ->BS13:<HDF5 group "/Site00001/Vs760/HazardCurves/T00500/BS13" (3 members)>  

      ->Amp:<HDF5 dataset "Amp": shape (20,), type "<f4">  

      ->AmpRatio:<HDF5 dataset "AmpRatio": shape (20,), type "<f4">  

      ->Rate:<HDF5 dataset "Rate": shape (20,), type "<f4">  

     ->BS13_FaultNormal:<HDF5 group 

"/Site00001/Vs760/HazardCurves/T00500/BS13_FaultNormal" (3 members)>  

      ->Amp:<HDF5 dataset "Amp": shape (20,), type "<f4">  

      ->AmpRatio:<HDF5 dataset "AmpRatio": shape (20,), type "<f4">  

      ->Rate:<HDF5 dataset "Rate": shape (20,), type "<f4"> 

…. 

   ->UniformHazardSpectra:<HDF5 group "/Site00001/Vs760/UniformHazardSpectra" (2 

members)>  

    ->DirectivityAmpRatio:<HDF5 group "/Site00001/Vs760/UniformHazardSpectra/ 

DirectivityAmpRatio" (8 members)>  

     ->10000.000:<HDF5 group 

"/Site00001/Vs760/UniformHazardSpectra/DirectivityAmpRatio/10000.000" (5 members)>  

      ->BS13:<HDF5 dataset "BS13": shape (10,), type "<f4">  

         +attr: SpectralPeriods ['0.5' '0.75' '1.0' '1.5' '2.0' '3.0' '4.0' '5.0' '7.5' '10.0']  

      ->BS13_FaultNormal:<HDF5 dataset "BS13_FaultNormal": shape (10,), type "<f4">  

         +attr: SpectralPeriods ['0.5' '0.75' '1.0' '1.5' '2.0' '3.0' '4.0' '5.0' '7.5' '10.0']  

      ->BS13_FaultParallel:<HDF5 dataset "BS13_FaultParallel": shape (10,), type "<f4">  

         +attr: SpectralPeriods ['0.5' '0.75' '1.0' '1.5' '2.0' '3.0' '4.0' '5.0' '7.5' '10.0']  

      ->BSS20:<HDF5 dataset "BSS20": shape (10,), type "<f4">  

         +attr: SpectralPeriods ['0.5' '0.75' '1.0' '1.5' '2.0' '3.0' '4.0' '5.0' '7.5' '10.0']  

      ->CS13:<HDF5 dataset "CS13": shape (10,), type "<f4">  

         +attr: SpectralPeriods ['0.5' '0.75' '1.0' '1.5' '2.0' '3.0' '4.0' '5.0' '7.5' '10.0']  

…. 

    ->PSA_Dir:<HDF5 group "/Site00001/Vs760/UniformHazardSpectra/PSA_Dir" (8 

members)>  

     ->10000.000:<HDF5 group 

"/Site00001/Vs760/UniformHazardSpectra/PSA_Dir/10000.000" (5 members)>  

      ->BS13:<HDF5 dataset "BS13": shape (10,), type "<f4">  

         +attr: SpectralPeriods ['0.5' '0.75' '1.0' '1.5' '2.0' '3.0' '4.0' '5.0' '7.5' '10.0']  

      ->BS13_FaultNormal:<HDF5 dataset "BS13_FaultNormal": shape (10,), type "<f4">  

         +attr: SpectralPeriods ['0.5' '0.75' '1.0' '1.5' '2.0' '3.0' '4.0' '5.0' '7.5' '10.0'] 

 

 

11.13 Parent-Fault Hazard Data (*.out7 data) 

Table 11.13. Parent-Fault Hazard Data 

First 

Filename 

ParentSourceHazardData_ParentSourceHazard_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

ParentSourceHazardData_ParentSourceHazard_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 
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Sample 

File 

Content 

-- sample key: Site15022 

  ->Vs1100:<HDF5 group "/Site15022/Vs1100" (23 members)>  

   ->PGV:<HDF5 group "/Site15022/Vs1100/PGV" (8 members)>  

      +attr: AttenuationTag 1  

      +attr: Period -1.0  

      +attr: PeriodLabel PGV  

      +attr: SiteLatitude 39.9  

      +attr: SiteLongitude -123.95  

      +attr: SiteTag 1  

      +attr: nAmp 20  

      +attr: nAtten 1  

    ->AmpList:<HDF5 dataset "AmpList": shape (20,), type "<f4">  

    ->HazardData:<HDF5 dataset "HazardData": shape (139, 20), type "<f4">  

    ->MinDisList:<HDF5 dataset "MinDisList": shape (139,), type "<f4">  

    ->Poisson_Prob_Parent:<HDF5 dataset "Poisson_Prob_Parent": shape (20,), type "<f4">  

    ->SourceList:<HDF5 dataset "SourceList": shape (139,), type "<f4">  

    ->Wt_Total_Events_per_yr_Parent:<HDF5 dataset "Wt_Total_Events_per_yr_Parent": 

shape (20,), type "<f4">  

    ->al_WtList:<HDF5 dataset "al_WtList": shape (139,), type "<f4">  

    ->pSegList:<HDF5 dataset "pSegList": shape (139,), type "<f4">  

11.14 Parent-Fault Hazard Ratio Data (*.out7 data) 

Table 11.14. Parent-Fault Hazard Ratio Data 

First 

Filename 

ParentSourceHazardData_ParentSourceHazardRatio_250sitesInFile_Site00001toSite00250.HDF5 

Last 

Filename 

ParentSourceHazardData_ParentSourceHazardRatio_250sitesInFile_Site19251toSite19316.HDF5 

File 

Format 

HDF5 

Sample 

File 

Content 

-- sample key: Site00001 

  ->Vs1100:<HDF5 group "/Site00001/Vs1100" (23 members)>  

   ->PGV:<HDF5 group "/Site00001/Vs1100/PGV" (5 members)>  

      +attr: AttenuationTag 1  

      +attr: Period -1.0  

      +attr: PeriodLabel PGV  

      +attr: SiteLatitude 32.35  

      +attr: SiteLongitude -117.2  

      +attr: SiteTag 1  

      +attr: nAmp 20  

      +attr: nAtten 1  

    ->AmpList:<HDF5 dataset "AmpList": shape (20,), type "<f4">  

    ->HazardData_Ratio:<HDF5 dataset "HazardData_Ratio": shape (214, 20), type "<f4">  

    ->Poisson_Prob_Parent:<HDF5 dataset "Poisson_Prob_Parent": shape (20,), type "<f4">  

    ->SourceList:<HDF5 dataset "SourceList": shape (214,), type "<f4"> 

    ->Wt_Total_Events_per_yr_Parent:<HDF5 dataset "Wt_Total_Events_per_yr_Parent": 

shape (20,), type "<f4"> 

 

 


