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Risk Modeller's Toolkit

The OpenQuake Risk Modeller's Toolkit (RMTK) is a suite of tools written by scientists, which supports engineers and other experts in the visualization of
the outputs of the OpenQuake-engine, in the calculation of specific risk metrics, and in the creation of fragility and vulnerability models. This software
«contains some of the most commonly used algorithms for risk and vulnerability assessment, and it is intended to be an ever growing tool. The current
architecture of the Risk Modeller's Toolkit is depicted in the figure below:

RMTK

PML curves

Plotting

Hazard curves

ulnerabilit

apacity curve generation
MDOF to SDOF conversion

niform hazard spectra Logic-tree selector

X 3.7.4 Risk Modeller’s Toolkit =®d 2
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Hazard Curves and Uniform Hazard Spectra

This IPython notebook allows the user to visualise the hazard curves for individual sites generated from a probabilistic event-based hazard analysis or a
classical PSHA-based hazard analysis, and to export the plots as png files. The user can also plot the uniform hazard spectra (UHS) for different sites.

Please specify the path of the xml file containing the hazard curve or uniform hazard spectra results in order to use the hazard curve plotter or the uniform
hazard spectra plotter respectively.

In [ ]: =matplotlib inline
import matplotlib.pyplot as plt
from rmtk.plotting.hazard_outputs.plot_hazard outputs import HazardCurve, UniformHazardSpectra

hazard_curve file = "../sample outputs/hazard/hazard_curve.xml"
hazard_curves = HazardCurve(hazard_curve_file)

Hazard Curve
In [ ]: hazard curves.loc list

In [ ]: hazard curves.plot('80.763820(29.986170")
Uniform Hazard Spectra

In [ ]: uhs_file = "../sample_outputs/hazard/uniform_hazard_spectra.xml"
uhs = UniformHazardSpectra(uhs_file)

3.7.5 N\HF—FKHhH—T®D iPython notebook

172



B plot_hazard_curves - Mozilla Firefox - + x

~ Home x T RMTK %/ Z plot_hazard_curves x \\+
€ ' @ | localhost:8888/notebooks/notebooks/plotting/hazard_outputs/plot_hazard_curves.ipynb ¢ ||Q search wB & A O =
: Jupyter plot_hazard_curves vast checkpoint: a minute ago (unsaved changes) A Logout
File  Edt  View Inset Cell Kemel Help | Python 2 ©
+||% BB 4+ & M B C | coke | = || ceimoomar

In [3]: %matplotlib inline
import matplotlib.pyplot as plt
from rmtk.plotting.hazard_outputs.plot_hazard outputs import HazardCurve, UniformHazardSpectra

hazard curve file = "../../../rmtk/plotting/sample outputs/hazard/hazard curve.xml"
hazard_curves = HazardCurve(hazard curve file)

Hazard Curve

In [4]: hazard curves.loc list

Out[4]: ['80.088820(28.861170',
'80.088820|28.936170",
'80.129170|29.6037500",
"80.163820|28.786170",
"80.163820|28.861170",
'80.163820|28.936176",
"80.163820|29.011170",
"'80.238820|28.786170",
'80.238820(28.861176",
"80.238820|28.936170",
'80.238820|29.011170",
'80.238820(29.086170",
"80.313820|28.711170°,
"80.313820|28.786170",
'80.313820(28.861176",
"80.313820|29.011170°,
"80.313820|29.086170",
'80.313820(29.161176",
"80.313820|29.236170",
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In [5]:  hazard curves.plot('80.763820|29.986170")

Location: 80.763820E, 29986170 N
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In [ 1: ## Uniform Hazard Spectra

In [ 1: uhs_file = "../sample outputs/hazard/uniform_hazard_spectra.xml"
uhs = UniformHazardSpectra(uhs_file)
uhs.plot(e)

3.7.7 NF—FHh—JTORLETET (2)
Thazard curvers.plot (BE|#E)] TRy FLEVWRBIREESE

I)g'l;lll
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Hazard Maps
This IPython notebook allows users to plot hazard maps generated from probabilistic seismic hazard analysis.

Export options: The figure generated can be saved to an image file by providing a filename to the output_file parameter below. The output resolution
and image format can be set using the parameters output_dpi and output_fmt respectively. The formats png, pdf, ps, eps and svg are currently
supported.

Note: The bounding box defining the extents of the map is estimated directly from the list of sites in the results file.

%matplotlib inline
from rmtk.plotting.hazard outputs.plot hazard outputs import HazardMap

hazard map _file = "../sample outputs/hazard/hazard map-poe .02.xml"
hazard_map = HazardMap(hazard map_file)

marker_size = 15

log scale = False

output_file = None

output_dpi = 360

output_fmt = "png"

hazard map.plot(log scale, marker size, output file, output dpi, output fmt)

3.7.9 /N\H— K< v 7O iPython notebook
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In [1]: wsmatplotlib inline
from rmtk.plotting.hazard outputs.plot hazard outputs import HazardMap

hazard map_file = "../../../rmtk/plotting/sample outputs/hazard/hazard map-poe ©.62.xmlL"

hazard map = HazardMap(hazard_map_file)
marker_size = 15 e
log_scale = False

output_file = None

output_dpi = 360

output_fmt = "png"

hazard map.plot(log_scale, marker_size, output _file, output dpi, output_fmt)

Hazard Map with a 0.02 PoE in 50.0 Years
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Hazard Curves and Uniform Hazard Spectra

This IPython notebook allows the user to visualise the hazard curves for individual sites generated from a probabilistic event-based hazard analysis or a
classical PSHA-based hazard analysis, and to export the plots as png files. The user can also plot the uniform hazard spectra (UHS) for different sites.

Please specify the path of the xml file containing the hazard curve or uniform hazard spectra results in order to use the hazard curve plotter or the uniform
hazard spectra plotter respectively.

In [ ]: =matplotlib inline
import matplotlib.pyplot as plt
from rmtk.plotting.hazard_outputs.plot_hazard outputs import HazardCurve, UniformHazardSpectra

hazard_curve file = "../sample outputs/hazard/hazard_curve.xml"
hazard_curves = HazardCurve(hazard_curve_file)

Hazard Curve
In [ ]: hazard curves.loc list

In [ ]: hazard curves.plot('80.763820(29.986170")
Uniform Hazard Spectra

In [ 1: uhs_file = "../sample outputs/hazard/uniform_hazard_spectra.xml"
uhs = UniformHazardSpectra(uhs_file)

X 3.7.12 —#/N\HF—FAXARY )LD iPython notebook
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Uniform Hazard Spectra

In [3]: uhs_file = "../../../rmtk/plotting/sample outputs/hazard/uniform hazard spectra.xml"
uhs = UniformHazardSpectra(uhs_file)
uhs.plot(0)
UHS with a 0.1 PoE in 50.0 Years
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025
c}
c
S 020
o
2
g 015
=
g 210
@
a
@
005
000
00 [ 10 15 20
Period (s)

3.7.13 —#N\YF—FARY MLORIEETEE
fuhs_file = Z274IL%E1 D774 ILBZERIELE=WLnml X T 7A4ILL T, EETT5
EXIET B

176
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Plot Loss Curves

This IPython notebook allows the user to visualise the loss curves for individual assets generated from a probabilistic event-based risk analysis or a
classical PSHA-based risk analysis.

Please specify below the path of the xml file containing the loss curve results, and a list of the asset ids for which loss curve plots are needed (the asset

ids should match the ids in the exposure model used for running the analysis).

In [ ]: =matplotlib inline
from rmtk.plotting.loss_curves import plot_loss_curves as plotlc

loss_curves file = '../sample outputs/classical risk/loss-curves-structural.xml'
assets_list = ['al', 'al®', 'alee’']

log scale x = True
log_scale y = True

plotlc.plot loss curves(loss curves file, assets list, log scale x, log scale y)

3.7.15 B RA—T® iPython notebook
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Plot Loss Curves

This IPython notebook allows the user to visualise the loss curves for individual assets generated from a probabilistic event-based risk analysis or a
classical PSHA-based risk analysis.

Please specify below the path of the xml file containing the loss curve results, and a list of the asset ids for which loss curve plots are needed (the asset
ids should match the ids in the exposure model used for running the analysis).

In [1]: %=matplotlib inline
from rmtk.plotting.loss_curves import plot loss curves as plotlc

loss_curves_file = '../../../rmtk/plotting/sample outputs/classical risk/loss-curves-structural.xml'
assets_list = ['al’', 'al®', 'aleo']

log_scale x = True
log_scale y = True

plotlc.plot loss curves(loss curves file, assets list, log scale x, log scale y)
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Plot Risk Maps

This IPython notebook allows users to plot risk maps from scenario or probabilistic risk analysis. If more than a single asset is situated at a given location,
it is possible to plot the aggregated loss, or create loss maps according to each building taxonomy. For the latter option, it is necessary to specify also the
file paths for the exposure and vulnerability models used in the calculations.

Please specify the type of plotting in variable plotting_type as follows:
0 - Aggregated loss map only

1 - Loss maps per taxonomy only

2 - Both aggregated and taxonomy-based

Please specify the limits of bounding box for the map in variable bounding_box. If you would like to use the limits from the collapse map, set this variable
to 0.

In [ ]: =matplotlib inline
import rmtk.plotting.risk maps.plot risk maps as plotrm

loss_map file = '../sample outputs/scenario risk/loss-maps-structural.xml*
exposure_model = '../input_models/exposure model nepal.xml'

plotting type = 2
bounding_box = ©
marker_size = 5

log scale = True
export_map_to_csv = False

plotrm.build map(plotting type,less map file,bounding box,log scale,exposure model,marker size,export map to csv)

Inl1:
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B 3.7.18 BX<wJ®D iPython notebook
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In [1]: %matplotlib inline
import rmtk.plotting.risk maps.plot risk maps as plotrm

loss_map file = '
exposure model =

/../../rmtk/plotting/sample outputs/scenario risk/loss-maps-structural.xml'
./../../rmtk/plotting/input models/exposure model nepal.xml'

plotting type = 2
bounding box
marker siz
log scale
export_map_to_csv = False

5

plotrm.build map(plotting type,loss map file,bounding box,log scale,exposure model,marker size,export map to csv)
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Plot Collapse Maps

This IPython scripts allows users to plot collapse maps from scenario or probabilistic damage analysis. If more than an asset per location exists, it is
possible to plot the aggregated number of collapses. or create various maps according to each building taxonomy. For the latter option, it is necessary to
specify also the location of the exposure and vulnerability models used in the calculations.

Please specify the type of plotting in variable ploting_type as follows:
0 - Aggregated collapse map only

1 - Collapse maps per taxonomy only

2 - Both aggregated and taxonomy-based

Please specify the limits of bounding box for the map in variable bounding_box. If you would like to use the limits from the collapse map, set this variable
to 0.

In [ ]: =matplotlib inline
from rmtk.plotting.collapse maps import plot collapse maps as plt

collapse map = '../input_models/collapse map.xml"
exposure_model = '../input_models/exposure model.xml"

plotting type = 2
bounding_box = ©
marker_size = 16
log_scale = True
export_map_to_csv = True

plt.build map(plotting type,collapse map,bounding box,log scale,exposure model,marker size, export map to csv)

X3.7.21 EYEIERSHED iPython notebook
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In [6]: %matplotlib inline
from rmtk.plotting.collapse maps import plot collapse maps as plt

collapse map =
exposure model

/../../rmtk/plotting/input_models/collapse_map.xml'
./../../rmtk/plotting/input models/exposure model.xml'

plotting_type = 2
bounding box = @
marker siz 15

log_scale = True
export_map to csv = False

plt.build map(plotting_type,collapse map,bounding_box,log_scale,exposure_model,marker_size,export map_to_csv)

Aggregated Collapses per location

Number of collapses

Collapse map for CCP.
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Plot Damage Distribution

This IPython notebook allows the user to create bar plots of the damage distribution results obtained from a scenaric damage analysis, and to export the
plots as png files. Damage distribution per taxonomy as well as total damage distribution results can be visualised using this notebook. The bar plots show
the estimated mean and standard deviation of the number of buildings in each damage state.

Damage distribution per taxonomy
Please specify below the path of the xml file containing the damage distribution results.

In the taxonomy_list, please provide a list of the building taxonomies for which damage distribution plots are needed (e.g. taxonomy list=["w", "A",
"RC"]). The taxonomy strings should match the taxonomies in the fragility model used for running the analysis. If no taxonomies are listed
(taxonomy_list=[]), the notebook script will attempt to plot the damage distribution results for all of the taxonomies used in the analysis.

Setting the plot_3d flag in the cell below to True will generate a 3D bar plot (Note: Using this option will plot the damage fractions for each taxonomy
instead of the number of assets in each damage state, to allow for a comparison of the damage distribution between different taxonomies).

In [ ]: =matplotlib inline
from rmtk.plotting.damage dist import plot damage dist as plotdd
tax_dmg_dist file = '../sample outputs/scenario damage/dmg dist per taxonomy.xml'

taxonomy_list=[]
plot_3d = True
plot_no_damage = False

plotdd.plot_taxonomy damage dist(tax dmg dist file, taxonomy list, plot no damage, plot 3d)
ey
X 3.7.24 #WEH#HD iPython notebook
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In [1]: %matplotlib inline
from rmtk.plotting.damage dist import plot damage dist as plotdd
tax_dmg_dist file = '../../../rmtk/plotting/sample_outputs/scenario_damage/dmg_dist_per_taxonomy.xml'

taxonomy list=[]
plot_3d = True
plot_no damage = False

plotdd.plot_taxonomy damage dist(tax _dmg_dist file, taxonomy list, plot_no_damage, plot_3d)

05

2 4 °
Damage Fractions

e
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Total damage distribution
Please specify below the path of the xml file containing the total damage distribution results.

In [2]: total dmg dist file = '../../../rmtk/plotting/sample outputs/scenario damage/dmg dist_total.xml'
plot_no damage = False

plotdd.plot_total damage dist(total dmg dist file, plot_no_damage)

Damage distribution (All taxonomies)
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