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Abstract

Building simulation and energy modelling are important
tools for assessing the thermal and hygrothermal
performance of buildings. Often the suitability of the
weather data source is overlooked, where the data utilized
could provide very different simulation results. Various
sources and forms of weather data exist, where some have
ground measured data, satellite measured data, or forecasted
weather data. Building simulation models often utilize
compiled, or ‘manufactured’” weather files instead of
ground-based measurements, due to their completeness and
ease of availability with all necessary parameters. This
study analyses the suitability of different weather file
sources for calibrating a hygrothermal model to monitored
data. Weather files for Ottawa from 7 different sources
(Environment Canada, ERA-5, NASA POWER, CWEEDS,
CWEC, NRSDB, and NRC Building Simulation Datasets)
are utilized for this study.

Introduction

Often building models are not initially representative of the
monitored data for the building and require a degree of
calibration. A calibrated model can be utilized to predict
performance of the building under different weather
conditions or climates in addition to investigating properties
of the building that may otherwise not have been
monitored/instrumented. In building envelope retrofits,
there is often uncertainty with material properties of the base
building due to poor documentation of the construction or
due to the presence of aged and obsolete materials. Through
calibration of a building model the properties of the base
building can be estimated and utilized for additional
simulations. For example, a calibrated model of a successful
community housing retrofit in Ottawa could be utilized to
assess the performance of a similar retrofit in different
locations such as Toronto or Edmonton. Using monitored
data and modelling approaches in this manner can increase
confidence in the retrofits design performance and mitigate
uncertainty of potential moisture and mold growth. It is
important that deep energy retrofits, which include
significant building envelope upgrades, increase in number
to aid Canada in its energy emission goals by 2030 and
beyond. Through establishing confidence in the retrofit

process more property managers and construction
companies will be more willing to industrialize and perform
widespread retrofit instillations.

Hygrothermal models for building envelopes rely
considerably on the initial, boundary, and weather
conditions. Where a model can be calibrated to determine
the initial and boundary conditions, the weather conditions
can remain largely unknown. There will always be
uncertainty with any weather data source due to variation of
location and processing methods. Even a local station
installed at the site of the retrofit during the monitoring
period would provide uncertainty, as it is unlikely that
diffuse and global horizontal irradiance, normal rainfall,
wind speed and direction at a height of 10 m are recorded.
While ground measurement data at the retrofit site may
provide a strong base for the weather conditions,
supplemental sources are required for the missing
parameters necessary to perform hygrothermal simulations.

The weather data required for a commonly used
hygrothermal modelling software, WUFI Pro, are air
temperature, relative humidity, rainfall, wind speed, wind
direction, air pressure, solar radiation, and cloud index.
From these weather parameters, the most critical to the
hygrothermal performance of the building is the rain and
wind data as they are utilized to determine the wind driven
rain (WDR). Wang and Ge (2019) determined through a
study in Ontario that WDR is the primary source of moisture
penetration though a building envelope. However, in
assemblies with impermeable cladding and no leakage
through the weather barrier, the effect of the rain is less
prominent, and impact of the RH is the larger factor.

The relative humidity and temperature are also important
weather factors as they are used to calculate the critical
temperature and critical humidity conditions where surface
mold on building materials is favourable to grow. When the
building envelope is not in the favourable region for mold
growth it will be able to promote outward drying, allowing
moisture from WDR events to be removed. Weather files
with higher humidity can results in greater mold risk due to
an increased chance material layers are within the critical
humidity levels and the moisture from the building cannot
be removed by dryer air, causing moisture accumulation
within the building material (Harriman et al., 2012). The
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guidelines for mold risk assessment in hygrothermal
modelling is defined by ASHRAE Standard 160 (2021). The
failure criterion for a building is a mold index of 3 from the
visible mold index scale, shown in Table 1 (Viitanen et al.,
2015).
Table 1: Visible mold index.
Description
No growth
Small amounts of microscopic mold
Several microscopic mold colonies
Visible surface mold, <10% coverage
Visible surface mold, 10-50% coverage
Visible mold >50% coverage
6 Heavy mold growth ~100% coverage

The ASHRAE research project, RP-1325 (Salonvaara,
2011), sought to develop a methodology for generating
more representative design weather years that improve on
the existing methods. The project highlighted that the steady
state hygrothermal models that provide average values for a
summer and winter season do not provide adequate
guidance for hydrothermal performance. Investigation of
six other moisture design reference year methods, including
ASHRAE Std. 160, concluded that none of the methods
were satisfactory and a new methodology was provided,
which including the calculation of a damage function for the
wall assessed by a weather file. The study also suggests that
hygrothermal design should utilize the third most severe
weather year for a given location (Salonvaara, 2011). While
the new methodology for assessing weather files is useful
for initial building design, it does not aid in the development
of a weather file for model calibration, which is specific to
weather patterns during the monitoring phase. In the case of
a calibrated model, the initial year of the
construction/retrofit may be in a severe year category or a
dry condition which would not provide reliable calibration
to the initial and boundary conditions. As increased
unpredictability and seasonal weather records are set this
effect becomes more impactful.

A study by Libralato et al. (2021) evaluated the impacts of
multiyear weather data on hyrothermal building energy
simulations. Utilizing 24 years of weather data in Uding,
Italy, hygrothermal simulations were performed on a
representative house construction with brick walls, internal
plaster, and no insulation. Their study concluded that initial
moisture content of the material layers had significant
impact on the buildings performance and continues to affect
the following years. In some cases, they determined one
year of hygrothermal simulation may not be enough and the
dynamic equilibrium may require multiple years of
simulation in cases of higher initial moisture. The impact of
weather data was also noted where the weather from year to
year had a large impact on wetting and drying of the
building, and in their case dehumidification of the interior
space.

From the literature it becomes clear that the weather data
selected for hygrothermal modelling could have significant
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implications on the results of the simulation. There is
minimal research found on the impact of weather data on
the calibrated hyrothermal model and specifically relating
to the impact of a hygrothermal model of a retrofit building
envelope. Literature indicated that initial conditions of a
model had significant impact on the model’s handling of
weather driven moisture, establishing the importance of
model calibration and confidence in the initial conditions of
the model. Weather from different years also were shown to
impact the building hygrothermal performance based on the
severity of the year analysed.

This study investigates various sources of weather data for
the same year in Ottawa, Canada. The goal of the study is to
assess the hygrothermal impact of utilizing weather files
that were created using past historical data, satellite
generated data, typical year data, and locally measured data.
The hygrothermal model’s variation from the measured data
is analysed for different weather file inputs. The damage
function, according to ASHRAE RP-1325, is determined to
compare each simulation result. It is hypothesized that due
to rainfall and other weather conditions occurring at
different times, there will be variation between the
simulations at an hourly/daily scale.

Methods

To assess the impact of the weather data source for
hygrothermal modelling, a previously calibrated model of a
building envelope retrofit is utilised. The calibrated WUFI
model is a low-rise townhouse located in Ottawa, which
underwent a deep energy retrofit in 2020. During retrofit of
the building, monitoring instrumentation was installed to
measure the humidity, temperature, and moisture content of
the materials layers. This study will focus on the North wall
of the building, where there is the highest risk of mold
growth due to a lower drying potential from minimal solar
irradiance on the building fagcade.

The calibrated model is assessed utilizing weather data from
2020 where the results of each simulation will indicate the
deviation of the model from the monitored data. The model
is assessed again in 2016 to investigate ‘representative year
files’ such as the Canadian Weather Energy and
Engineering Datasets (CWEEDS) and Canadian Weather
Year for Energy Calculations (CWEC).

The model results are compared utilizing the damage
functions outlined in ASHRAE RP-1325 and the visible
mold index criterion detailed in ASHRAE Std. 160. The
results and discussion are found in the Results section and
details on the calibrated model, weather files, and
calculations are described further in the following sections.

Calibrated Model

The calibrated hygrothermal model was prepared for a
previous study utilizing WUFI Pro, a 1D modelling
software. The building modelled is a 1950’s low rise
townhouse located in Ottawa that was retrofitted in 2020.
Figure 1 shows the cross section of the retrofitted building,
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where the arrow indicates the direction, the retrofit panel
was applied to the brick cladding of the base building.
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Figure 1: Retrofit building envelope cross-section.

The base building consisted of a true 2x4 construction with
asphalt sheathing board and a brick veneer exterior fagade.
The retrofit was performed utilizing a structurally insulated
panel (SIP), constructed with outer oriented strand board
(OSB) sheathing and an expanded polystyrene core. There
is also a fiberglass batt sandwiched between the retrofit
panel and brick veneer to limit the air gaps between the
rough surface of the brick and flat surface of the OSB. The
facade of the retrofit building consists of a vinyl cladded
rainscreen and a new roof pitched over the existing roof.

During construction process for the retrofit, certain parts of
the retrofit panel had increased infiltration due to air barriers

not being sealed. The new roof was not installed
immediately leaving the building to be subject to rain runoff
during the initial few months following the retrofit, leading
to the rain deposition factor to be varied. Due to construction
events, the model is split into 4 sections so the necessary
infiltration parameters can be altered. Table 2 indicates the
key boundary conditions that were altered during this
period. Where initially the monitored retrofit panel did not
have the edges fully sealed leading to additional infiltration
between the base building and the retrofit panel. In February
2021, the building had the roof installed and all the panels
were sealed, lowering the infiltration. In April, the soffits
and eaves were reinstalled effectively removing the
infiltration in the fiberglass batt (layer 7). The infiltration in
the rainscreen (layer 2) is reduced from 50 ach to 15 ach
during the construction process due to the eventual sealing
of the top of the retrofit panel, where the initial design was
for a ventilated rainscreen, but the finished construction is
vented. As the building became more sheltered from rain the
rain deposition factor (DF) is reduced from exposed to water
runoff (1) to sheltered by steeped roof (0.35). The
simulation utilized actual weather data from Environment
Canada located approximately 6 km away.

Table 2: Boundary conditions for calibrated model.

. . Layer 2 Layer 7
Time Period | ;v ration (ach) | infiltration | PF
Nov. 2020 — Dec. 2020 50 6 1
Dec. 2020 — Feb. 2021 50 1 1
Feb. 2021 — Apr. 2021 20 0.2 0.5
Apr. 2021 - Present 15 - 0.35

The brick moisture content started at 20 kg/m?, measured at
the time of retrofit. The retrofit panel has moisture values
equivalent to the 80% equilibrium moisture content (EMC)
values and temperature equal to the ambient outdoor air
during the day of installation. The moisture content for the
inner OSB layer of the calibrated model and the monitored
(measured) data is shown in Figure 2.
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Figure 2: Calibrated model inner OSB moisture content.

The layer most at risk for this model is the inner OSB layer
where moisture from the brick veneer would diffuse into the
OSB layer with potential to cause mold risk if the brick had
elevated moisture levels during installation. The monitored
data for outer OSB layer and fiberglass batt also had similar
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agreement to the model. The inner OSB layer of the
calibrated model had an RMSE of 5.69 kg/m? MAD of 3.53
kg/m®, MAPE 4.83, and NRMSE of 0.085 compared to the
monitored data.

Due to increased ventilation in the initial construction
phases, it is possible differences in the weather conditions
may not be prevalent. Utilizing the calibrated parameters
from April 2021 another model is developed. This model
would also be simulated using 2016 weather data so typical
weather files such as CWEC-2016 (Canadian Weather Year
for Energy Calculation) and CWEEDS-2016 (Canadian
Weather Energy and Engineering Datasets) could be
compared. The weather files utilized during the calibration
of the model used Environment Canada historical weather
data and NASA POWER (NASA Prediction of Worldwide
Energy Resources) data for radiation. The weather data
sources are discussed in detail in the following section.

Weather Files

This study utilized weather data for Ottawa for 2020-2021
from Environment Canada, ERA5 climate satellite
(Hersbach et al., 2023), NASA POWER (NASA 2024),
National Solar Radiation Database (NRSDB) (Sengupta et
al., 2018), and National Research Council of Canada (NRC)
Building Simulation Climate Data (Gaur and Lacasse,
2022). The above sources were also used for their 2016 data
in addition to CWEC and CWEEDS (Environment and
Climate Change Canada, n.d.). A summary for the derived
source generating the data for each weather file is provided
in Table 3 with notes on the processing of the data from the
measurements, where ‘composite’ indicates a combination
of source data.

Table 3: Weather file source data summary.

Weather File Source Notes
Enviro. Can. Ground CDA Station #6105976
Measurements
Ground
CWEED Measurements | Composite for energy use
& Satellite
Ground Composite with data from
CWEC Measurements different years to form a
& Satellite “representative year”
MERRA-2 Re-compiled with NREL
NSRDB satellite PSM model
Modelled data using historic
NRC Canl;%l(;/gll-LE data to generate representative
weather
Satellite composite depending
on location coverage. Possible
NASA POWER MERRA-2 & model estimation based on
CERES satellite . : .
previous years if satellite data
has not been processed
. Re-analysis of raw satellite
ERAS ERA 5 satellite data (no bias adjustment)

CWEED, CWEC, and NSRDB weather data did not include
rainfall so the values from Environment Canada were
utilized. A statistical analysis is performed for each weather

file which includes, annual average for: temperature,
relative humidity, wind direction and wind speed. The
annual rainfall, heating degree days, cooling degree days,
and rain deposition on vertical were also calculated. The
rain deposition factor on a vertical building wall (r3,) is
determined using equation (1) from ASHRAE Std. 160.

Ty = Fg Fp-F,-U-cosf -1y, 1)
Where Fy is the rain exposure factor (1.0 for buildings under
10 m), Fp, is the rain deposition factor (0.35 for steep sloped
roof), F, is empirical constant (0.2 kg-s/(m®mm)), r;, is the
rainfall intensity (mm/h), U is the hourly wind speed at 10 m
and 6 is the angle between the wind direction and normal to
the building wall.

The analysis for 2016 and 2020-2021 weather files can be
found in the Appendix as Tables 5 and 6 respectively. In
2016, NASA POWER had the lowest average temperature
(6.2°C) and highest humidity (81.4%) compared to
Environment Canada with the second highest average
temperature (7.7°C) and lowest humidity (69.7%). The
CWEED and NRC weather data had the highest calculated
rain deposition on the North wall at 830.9 and 754.9
kg/(m?h) respectively. In 2020-2021, the NRC weather data
had the largest rain deposition on the North wall at 741.2
kg/(m?-h) compared to Environment Canada data at 585.6
kg/(m?-h) and NSRDB, NASA POWER, and ERAS5 all
around 480 kg/(m?-h).

Damage Functions

The results from each simulation will be assessed at the
OSB layers of the retrofit wall, which are most sensitive to
moisture accumulation. ASHRAE RP-1325 provides the
methodology for calculating the damage functions to
compare the impact weather files have on hygrothermal
simulations. The damage functions consist of the time of
wetness (TOW), relative humidity (RHT) index, Mold
Index, and maximum moisture content. The methodology
for determining the damage functions are as follows.

TOW
The time of wetness is calculated as the number of hour
when both temperature and relative humidity are above the
critical values of 0°C and 80%.
RHT Index
The RHT Index is like TOW but assess how much higher
than the critical condition the parameter is. When the critical
condition is met the following equation (2) is used for T>T,
and RH>RH,).

RHT =X(T —T,)- (RH — RH,) 2)
Where T is temperature at the time step, T, is the critical

temperature of 0°C, and RH,, is the critical relative humidity
value of 80%.

Mold Index (M)

The visible mold index based on Table 1 is described by
equation (3).
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Where, W is the wood species coefficient, SQ is the
surface quality, and k; and k, are empirical coefficients
relating to the mold growth rate based on material
sensitivity. The empirical coefficients can vary depending
on the rate of mold growth and more details can be found in
the ASHRAE Std. 160. The OSB layers utilized the
sensitive material class as defined by the ASHRAE
standard.

Maximum Moisture Content

The maximum moisture content in the material layers
assessed is the peak content of moisture during the
simulation period and typically the point of the greatest
mold risk.

Results

The simulation results from the calibrated model with 2020
weather data from 5 different sources with be provided with
the damage function calculations presented in Methods.
Then the results from the 2016 weather data simulations will
be presented, also with the damage functions calculated for
each of the 7 weather file sources.

2020 Simulations

The 2020 simulations were run from when the retrofit was
installed, October 16%", 2020, to December 2021, where the
availability of weather data became limited. During this
period the moisture content in the retrofitted wall was
monitored, where in some periods the measured values
produced outliers for unknown reasons. Figure 3 shows the
moisture content near the surface of the inner OSB layer for
each of the simulation cases run.
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Figure 3: Moisture content on inner OSB layer for 2020 weather.

The moisture content for the inner OSB layer is higher than
the outer layer of the retrofit panel, so only the interior OSB
layer was investigated in this case. Overall, each of the
different weather files produced the same trend, following
the measured data, but at slightly different magnitudes. The
NASA POWER and NSRDB weather files produced higher
moisture contents, due to their increased average relative
humidity throughout the year. Despite the NSRDB weather
file utilizing the same rainfall data and producing lower rain

deposition on the North wall, it had higher moisture content
in the OSB layer than the Environment Canada weather
source, due to nearly 10% higher average RH. The damage
functions for these weather sources were assessed and are
shown in Table 4. Where NASA POWER weather data
produced the highest mold growth index at 0.44 which is
well within the failure criteria of an index of 3 but is still the
most damaging weather file in this case.

Table 4: Damage function analysis for 2020 simulations.

TOW . Mold Max Moisture
Source (hours) RHT-index| & owth | Content (kg/m?3)
Enviro.
Can. 1207 68344 0.31 106
ERA5 1250 72965 0.34 108
NASA
POWER 1654 96409 0.44 112
NRC 999 63918 0.31 109
NRSDB 1491 89446 0.41 111

It should be noted that the model had increased infiltration
during the initial phases of construction due to delayed
sealing of the building envelope, resulting in shorter critical
periods of moisture infiltration, reducing the impact of the
weather files. The increased infiltration in both the
rainscreen and fiberglass batt could have promoted
additional drying, allowing the weather files to produce
results closer to the wall assembly’s dynamic equilibrium.
The 2016 simulation case utilizes the calibrated model
parameters from April 2021, where there is no increased
infiltration from the delays in enclosing the envelope. This
case should factor out additional building physics and
showcase the differences in the weather file itself.

2016 Simulations

The 2016 simulations were run from October 1%t for a 1-year
period at hourly timesteps. The inner and outer OSB layers
are assessed in this case where the inner OSB layer is
sensitive to moisture diffusing from the brick veneer and the
outer OSB layer is sensitive to weather conditions. The
moisture content for the inner OSB layer is shown in
Figure 4.
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Figure 4: Inner OSB moisture content with 2016 weather data.
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In Figure 4, there is a more noticeable variation in the
moisture content of the OSB layer at the end of the
simulation period, with the NRC weather file producing a
higher moisture content. The peak moisture content for all
the weather files is very similar but they begin to differ
during the drying phase. Figure 5 shows the moisture
content for the outer OSB layer, which is after the weather
rainscreen and weather barrier.
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Figure 5: Outer OSB moisture content with 2016 weather data.

In Figure 5, the differences between the simulations become
more apparent. Even though the weather files are for the
same location, there is a large difference in the peak
moisture content, where NRC, NRSDB, and NASA
POWER produce the highest at over 200 kg/m3. In this case,
the NRSDB weather file produces the second highest peak
moisture levels whilst utilizing the rain data from
Environment Canada. The CWEC and CWEEDS file also
use the Environment Canada rain data as they do not contain
any. The high moisture levels from the NRSDB and NASA
POWER files are due to the higher average relative
humidity they contain, resulting in less drying periods. The
two weather files producing the highest rain deposition on
the North wall were CWEEDS at 830 (kg/(m?-h)) and NRC
at 755 (kg/(m?-h)). The higher rain deposition from the NRC
data is reflected in the higher moisture content and slower
drying period. Despite having the highest rain deposition,
the CWEEDS file did not have as significant peak moisture
content due to larger drying periods attributed to it having
the second lowest average relative humidity and third
highest temperature. The results for both the outer and inner
OSB layer were assessed using the damage function
calculation outlined in Methods. Table 7 in the Appendix
provides the results of this assessment. The calculated
damage functions are shown in Figure 6 to 9, where the time
of wetness is displayed in Figure 6, the RHT index is shown
in Figure 7, the mold index is displayed in Figure 8, and the
maximum moisture content is displayed in Figure 9.
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Figure 6: Time of Wetness for 2016 simulation results.
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Figure 7: RHT-Index for 2016 simulation results.
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Figure 8: Mold Index for 2016 simulation results.
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Figure 9: Maximum moisture content for 2016 simulation results.

The NRC weather file produced the highest damage
function for the 2016 simulations. While the inner OSB
damage functions were similar for each weather file, there
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was a large variation for the outer OSB layer. The inner
OSB layer had a time of wetness that was related to
approximately half the year which corresponded to an
average mold index of 2.4 across the weather files, and an
average maximum moisture content of 151 kg/m®. For the
outer OSB layer, majority of the weather files produced a
time of wetness half that from the inner OSB at 2190 hours
(25% of the year). The NRC weather file was the exception
with a TOW of 5184 hours, more than all the inner OSB
cases, shown in Figure 6. Similarly, the RHT index was four
times higher for the NRC outer OSB layer but
approximately 20% less than the inner OSB layer. This
indicates that the NRC weather file was within the critical
region of humidity (and mold growth) for longer than the
inner OSB layer but closer to the threshold. The longer time
of wetness corresponded to the highest mold index from all
the cases of 2.72, nearly at the failure criteria of 3 as per
ASHRAE Std. 160. In Figure 9, majority of the weather files
produced the highest moisture content in the outer OSB
layer.

Conclusion

The results of this study provided confirmation that weather
data sources can have variations within the same year and
city, indicating that suitability of the weather file source
should be considered. The ASHRAE RP-1325 methodology
for assessing and comparing weather files provided good
indication of the differences between the weather files. The
damage function allows the weather files to show their
suitability compared to each other and potential biases of the
source data.

From the weather data sources assessed in this study for
2016 and 2020-2021, it was determined that hygrothermal
models with higher sensitivity, either by low ventilation
rates within the rain screen, or ASHRAE Std. 160 classed
‘sensitive’ cladding materials, will be more susceptible to
variations from a weather file source. In these cases, the
average relative humidity becomes a large factor in the
ability for the building envelope to dry and reduce the mold
growth risk. In cases where the building envelope has
significant drying potential, the impact of weather data
variation becomes less significant. This is critical for
overcladding retrofit projects as the retrofit panel should not
hinder the buildings drying potential.

The analysis of the damage functions for each weather file
sources potentially indicates that relative humidity from
NRSDB and NASA POWER has a bias towards
overprediction. Both these data sources use the MERRA-2
satellite which may be the cause of the bias noted in this
small sample, but further investigation is required. It was
noted that the NRC data had 12% more rain fall periods
under 0.1 L/m?-h and 20-50% less rainfall periods between
0.1-1 L/m2h when compared to the other data sources. This
difference in the rainfall intensity could be the source for
increased time of wetness experienced in the 2016 case.

Further research over longer simulation periods and more
weather years is required to draw definitive conclusions
about the suitability of a specific weather data source and its
potential biases. When utilizing weather files for simulation
it is important to acknowledge the source of the data and
potential known biases that could affect results. Future work
to determine bias from different weather file sources would
be beneficial to future design practices. Simulations for
buildings with masonry facades will be considered in future
research once adequate monitored data is obtained and
calibrated models are developed.
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Appendix
Table 5: Analysis of weather files for 2020.
Avg. Temp | Avg. RH Annual Avg. Wind dir. | Avg. Wind Rain Deposition on Vertical
Source (°C) (%) | Rainfall mm)| (0° fromN) | Speed (mss) | PP | PP | \wail (FD=0.35) [mm]
Enviro. Can. 8.0 69.8 828 200 3.3 4076 | 441 585.6
NSRDB 7.3 78.7 - 210 2.2 4349 | 430 481.3
NRC 7.3 74.0 820 183 3.9 4280 | 364 741.2
NASA
POWER 6.8 81.6 876 210 24 4486 | 388 480.6
ERA5 8.2 71.1 1026 208 3.1 4028 | 453 484.9

Note Enviro. Can. Data was used to fill when necessary as it was acting like a base case for these studies.

Table 6: Analysis of weather files for 2016.

2016 Avg. Temp | Avg. RH _Annual Avg. Wind dir. | Avg. Wind HDD | cDD Rain Deposition on Vertical
(°C) (%) Rainfall (mm) | (0° from N) Speed (m/s) Wall (FD=0.35) [mm]

Enviro. Can. 7.7 69.7 892 206 35 4234 | 475 657.9
CWEED 7.5 70.0 - 189 4.2 4322 | 473 830.9
CWEC 6.9 73.0 - 191 3.9 4407 | 337 668.3
NSRDB 6.9 77.2 - 210 2.3 4502 | 468 482.6
NRC 7.1 75.6 672 181 3.8 4279 | 285 754.9
P’\(IDAV\\??R 6.2 81.4 899 210 2.5 4693 | 403 521.7
ERA5 7.9 70.5 1036 209 3.2 4179 | 504 541.5

Note Enviro. Can. Data was used to fill when necessary as it was acting like a base case for these studies.

Table 7: Damage function analysis for 2016 simulations.

TOW RHT-index Mold Growth Max Moisture
Content
Source Outer Inner Outer Inner Outer Inner Outer Inner
0SB 0SB 0SB 0SB 0SB 0SB 0SB 0SB
Enviro. Can. 1775 4745 56111 549195 0.71 2.38 161 150
CWEC 2048 4680 97420 538079 0.99 2.39 148 151
CWEEDS 2183 4747 94107 548254 0.87 2.38 171 151
ERA5 2394 4769 104942 557176 0.80 2.40 155 151
NASA
POWER 2405 4984 103715 558041 1.23 2.41 217 154
NRC 5184 4638 421385 540362 2.72 2.39 260 148
NRDSB 2279 4848 104783 554195 1.18 2.39 222 152
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