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1 Introduction

Air dispersion modeling has been used by the Air Program of California Department of Pesticide
Regulation (DPR) for human health risk assessments. Meteorological input data is an important
component in the applications of air dispersion models. In the early modeling efforts, the Air
Program used manual processing to prepare meteorological input data for ISCST (Industrial
Source Complex — Short Term) (Segawa, 1997). A standard procedure was later proposed to
process CIMIS (California Irrigation Management Information System) data for ISCST (Johnson
and Vidrio, 2014; Vidrio and Johnson, 2014). In 2017, a computer program “MetProc” was
developed to prepare meteorological input data for AERMOD (American Meteorological
Society/Environmental Protection Agency Regulatory Model) (Luo, 2017).

Meteorological data processing in MetProc is based on the AERMET model and its accessories
developed by U.S. Environmental Protection Agency (USEPA). With the same model inputs and
settings, therefore, MetProc will generate exactly the same results as AERMET or other
AERMET-based applications such as AERMET View by Lakes Software. The purpose of
MetProc development is to provide a one-click solution for the preparation of meteorological
input files and facilitate the configuration and implementation of air dispersion modeling by the
Air Program.

With a graphical user interface, MetProc automatically downloads and processes data from the
National Weather Service (NWS) and also allows incorporation of user-specified onsite data.
This program has been used by Air Program in the modeling studies on both soil and structural
fumigations (Tao, 2018a, b; Luo, 2019; Tao, 2019; Tao and Vidrio, 2019). More recently,
MetProc was used in the regulatory modeling for 1,3-D rulemaking (DPR, 2023, 2024). The Air
Program has continued to enhance and refine the capabilities of the program. This report
summarizes the cumulative updates after 2017 for the development, improvement, and
integration in MetProc. Section 2 explains the procedures for data preparation and processing,
and Section 3 provides instructions to use the program interface of MetProc.



2 Procedures and model settings
2.1 Overview of data and tools used in MetProc

Two primary data sources are used in the preparation of meteorological input data: [1]
meteorological observations from National Oceanic and Atmospheric Administration (NOAA)
and [2] National Land Cover Database (NLCD) from United States Geological Survey (USGS).
In addition, MetProc provides an option to incorporate user-provided onsite meteorological data.

Meteorological observations are updated at hourly or sub-hourly frequency and released to the
public via NOAA’s web services (with delays from hours to days varying by date type, station,
and period). NLCD data are updated less frequently, and the use of NLCD data in air dispersion
modeling is also limited by the development of compatible tools for data processing. For
example, the 2016 version of NLCD was accepted and processed by AERMET and its
accessories only after 2020, and, as of this study, the latest AERMET (24142) accepts NLCD
data up to the 2021 version. In MetProc, therefore, meteorological data will be downloaded and
processed for each model run according to the user-specified station and period, while the NLCD
data for California have been preprocessed and integrated in MetProc.

The latest versions of USEPA models and accessories are incorporated in MetProc (Table 1). In
addition, the gzip executable (https://www.gzip.org/) is used by MetProc to extract the data files
compressed using the gzip algorithm.

Table 1. USEPA models and accessories incorporated in the MetProc version 2024

Model Version Description

AERMET 24142 Processing surface data and upper air data
AERMINUTE 15272 Processing sub-hourly data
AERSURFACE 24142 Processing NLCD data

2.2 Integrated Surface Database (Data set ID: 3505)

NOAA’s Integrated Surface Database (ISD) consists of hourly surface observations. ISD
includes numerous parameters such as wind speed and direction, wind gust, temperature, dew
point, cloud data, sea level pressure, altimeter setting, station pressure, present weather,
visibility, precipitation amounts for various time periods, snow depth, and various other elements
as observed by each station. Note that all meteorological data released by NOAA are reported in
Greenwich Mean Time (GMT), which is 8 hours ahead of the Local Standard Time (LST) of
California.

There are about 140 active ISD stations in California. An ISD data file is provide for each station
and each year. MetProc uses the 5-digit WBAN (Weather Bureau, Air Force and Navy) code of a
station to query meteorological data. The code could be retrieved from the online map of the
NOAA stations (Figure 1). More detailed information on each site is available in the station
history file (Figure 2).
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Figure 1. Online map of the NOAA stations for surface observations
(https://www.ncei.noaa.gov/maps’/hourly/)

A B C D E F G H | J K
USAF | ~ 'WBAN |1/ STATION NAME ~ |CTRY | -T|STATE|-T ICAO ~ LAT |~ |/LON |~ |ELEV(M)|~ BEGIN |~ |END |-T
723910 93111 POINT MUGU us CA KNTD 34,124 -119.123 3.8 19730101 20231109
722906 93112 NORTH ISLAND NAS us CA KNZY 32.692 -117.21 4.4 19450401 20231109
722909 93115 NAVAL AUXILIARY LANDING FD us CA KNRS 32.568 -117.117 7.2 19730101 20231109
722910 93116 SAN NICOLAS ISLAND NAVAL OUTLYING FIELD  US CA KNSI 33.234 -119.456 161.3 19430616 20231109
722925 93117 NALF/F. SHERMAN FLD ARPT us CA KNUC 33.023 -118.588 55.5 19430610 20231109
690150 93121 TWENTY NINE PALMS us CA KNXP 34.294 -116.147 610.5 19900102 20231109
722874 93134 DOWNTOWN L.A./USC CAMPUS us CA KCQT 34.024 -118.291 54.6 20000101 20231109
722868 93138 PALM SPRINGS INTL AIRPORT us CA KPSP 33.822 -116.504 124.7 20060101 20231109
723896 93144 VISALIA MUNICIPAL AIRPORT us CA KVIS 36.317 -119.4 89.9 20060101 20231110
722977 93184 J. WAYNE APT-ORANGE CO APT us CA KSNA 33.68 -117.867 13 19400617 20231109
723890 93193 FRESNO YOSEMITE INTERNATIONAL AIRPORT  US CA KFAT 36.78 -119.72 101.9 19411204 20231109
722885 93197 SANTA MONICA MUNI AIRPORT us CA KSMO 34.021 -118.447 53.3 20060101 20231109
775846 93201 TRUICKFF-TAHOF AIRPORT LIS cA KTRK 309.32 -120.139 17983 20060101 20231109

Figure 2. Detailed information for the NOAA ISD stations. Here only shows some of the active
stations in California, accessed on 11/10/2023.

Data downloading
With the user-specified WBAN code and years, MetProc automatically downloads the ISD data
from the data service provided by NOAA’s National Centers for Environmental Information

(NCEI). A warning message will be provided if the requested date range are not sufficiently
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covered by the available data, i.e., out of the range as defined by the BEGIN and END days
(Figure 2) for the corresponding station. As mentioned before, ISD data files are provided on an
annual basis (i.e., one file for one year at a station). For the current year, the ISD files are
available and continuously updated with a delay of several hours to days varying by stations.

The downloaded files are compressed using the standard gzip (GNU zip) algorithm, and MetProc
will extract the data after downloading.

Station characteristics

The map (Figure 1) and list (Figure 2) of NOAA stations only provide a rough estimation of the
location for each station. MetProc will extract accurate values for the coordinates and elevation
from the ISD data file. The data values are retrieved from the first record with the data source
flag of “6” or “7”. See the documentation for the ISD format for more information (NOAA,
2018).

2.3 Automated Surface Observing System (Data set ID: 6405)

Some of the ISD stations have been equipped with Automated Surface Observing Systems
(ASOS) since 2000. In California, there are 74 active ISD stations reporting ASOS data. The
ASOS reports 1-minute wind data which can be used to supplement the standard archive of
hourly observations and thus reduce the number of calms and missing winds in the surface data.

ASOS data is provide for each station and each month. Similar to ISD, ASOS data are also
continuously updated and the data for the current month are available with a delay of several
hours to days varying by stations. MetProc will first check if the user-specified ISD station has
ASOS data available. If so, MetProc will automatically download and process the ASOS data for
the modeling period.

2.4 Radiosonde Observation (Data set ID: IGRA or FSL)

Some weather stations provide upper air data for the radiosonde observations including pressure,
temperature, humidity, and wind speed and direction. Upper air observations are taken twice a
day at 0000 hours and 1200 hours GMT. There are only 3 active stations in California for upper
air data (Table 2), conventionally identified by its World Meteorological Organization (WMO)
code.

Table 2. Active stations for air upper data in California

WMO | Name | USAF | WBAN | Station Longitude | Latitude
72293 | NKX | 722931 | NA Miramar MCAS -117.15 32.87
72393 | VBG | 723930 | 93214 | Vandenberg AFB -120.57 34.75
72493 | OAK | 724930 | 23230 | Oakland international airport | -122.22 37.75

The previous version of MetProc (Luo, 2017) uses the upper air data in the Forecast System
Laboratory (FSL) format. In December 2021, USEPA (2021) started to accept a new format, the
Integrated Global Radiosonde Archive (IGRA), for meteorological data processing. Beginning in
autumn of 2024, the FSL data was no longer available online (USEPA, 2024a), while the FSL



data files previously downloaded in local drives still can be processed. In this update of MetProc,
therefore, the upper air data is downloaded and processed as follows,

e (Default for any modeling period) Based on the user-specified station and time period,
MetProc will automatically retrieve and process the upper air data in the IGRA format.

e (Optional for July 2024 and before) MetProc has an option to integrate the pre-
downloaded FSL data for data processing.

The pre-downloaded FLS data files for the three California stations (Table 3) during 2010-2023
and the first 7 months of 2024 are provided in the MetProc package. This option is to generate
meteorological data consistent with those used in previous air dispersion modeling studies.

2.5 Onsite data

MetProc accepts user-provided onsite surface data and processes the data together with the
NOAA data to build the meteorological input files for AERMOD. The sources of onsite data
used in the previous DPR studies including California Irrigation Management Information
System (CIMIS, hourly data, https://cimis.water.ca.gov/), Air Quality and Meteorological
Information System (AQMIS, hourly data, https://www.arb.ca.gov/agmis2/aqmis2.php), and
DPR’s Air Monitoring Network (1-minute or 5-minute data, not publicly available). A user is
required to download and format the data for use in MetProc. The required format of the onsite
data is described in the user’s manual section 3.3. The following paragraph will focus on the
algorithms and procedures in onsite data processing.

Based on the input onsite data, MetProc first determines the reporting frequency as the keyword
OBS/HOUR, which is the number of observations per hour. AERMET currently allows
OBS/HOUR up to 12 (i.e., every 5 minutes). For onsite data with OBS/HOUR < 12, therefore,
MetProc will directly send the data to AERMET without any preprocessing.

MetProc provides an option to preprocess sub-hourly onsite data for the following conditions:

e To process onsite data with OBS/HOUR >12,
e To use the Yamartino method for averaging wind directions, and/or
e To calculate the standard deviation of wind directions.

The Yamartino (1984) method is an algorithm for estimate the circular variance of wind
direction (). The hourly average wind direction (0) is calculated as,

6, = arctan (c,, Sg)

where ¢, and sq are the arithmetic averages of sin(8) and cos(0) over the hour to be averaged
across,

1
Sa = Z sin®;
i=1
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with n = OBS/HOUR (number of measurements per hour). The same method is used in
AERMINUTE for averaging 1-minute ASOS data (USEPA, 2023). However, AERMET uses a
different method by considering wind speed in the calculation of sa and ca.

The standard deviation of wind directions (o) is estimated as,
no[1+ (- 1)<
OJg = arcsinie —_ €
0 \/§

where

€=+1-(sZ+c?)

Note that the standard deviation of wind directions is not provided by NOAA meteorological
data or calculated by AERMET. To include c¢ in the meteorological input files for AERMOD, a
user needs to either provide onsite data with pre-calculated oo (e.g., hourly data from CIMIS) or
use the MetProc option to calculate it from sub-hourly wind directions.

2.6 National Land Cover Database (NLCD)

Two versions (1992 and 2021) of NLCD data have been incorporated into MetProc. Before
2021, AERMET only accepted the NLCD version 1992. Therefore, the meteorological data
processed with NLCD 1992 have been used by DPR in regulatory modeling studies, especially
for 1,3-dichloropropene (1,3-D) rulemaking. The latest version of AERSURFACE 24142 could
process multiple versions of the NLCD data up to 2021. Generally, NLCD 2021 (or the latest
version accepted by AERSURACE in the future) should be used for meteorological data
processing. In MetProc, NLCD 1992 is also included for the regulatory modeling on 1,3-D in
order to generate consistent results with the previous studies (DPR, 2023, 2024).

According to USEPA (2024b) guidance for land surface data access, both versions of NLCD
data were downloaded from the USEPA server (https://gaftp.epa.gov/Air/agmg/nlcd/) and saved
in the “nlcd” folder of the MetProc program. The data are provided as a set of GeoTIFF files,
which were generated by USEPA’s Air Quality Modeling Group (AQMG) based on the
nationwide NLCD files available from the MRLC website in ERDAS IMAGINE format. Note
that, even for the same version of NLCD, there are different formats and editions available from
various online sources, which may generate slightly different results for meteorological data
processing compared to those prepared by USEPA’s AQMG and incorporated in MetProc.

NLCD data is used to estimate the surface characteristics around the meteorological station,
including albedo, surface roughness length, and Bowen ratio. In MetProc, the three variables are
extracted as monthly data for 12 directions (called “sectors”) within 1 kilometer around the
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weather station (see Appendix II for an example of the landscape segmentation). For each
station, therefore, there are 432 parameter values extracted from NLCD (432 = 3 variables x 12
months x 12 sectors). MetProc will first extract data for the NOAA site. With user-provided
onsite data, in addition, MetProc will repeat the process for the onsite station. In this case, the
two sets of extracted surface characteristics, for the NOAA station and the onsite station, will
both be used in the subsequent meteorological data processing.

2.7  Data processing
The following procedures are automated in MetProc for meteorological data processing:

1. Prepare a list of data files (for ISD, ASOS, and upper air observations) to be downloaded
based on the user-specified stations and period.

2. Download the required data files from the NOAA servers.

3. If ASOS data is available at the NOAA surface station: call AERMINUTE to calculate
hourly averages from ASOS data.

4. Call AERSURFACE to extract surface characteristics for the NOAA surface station.

5. If onsite data is provided:

a. Call AERSURFACE to extract surface characteristics for the onsite station.

b. If sub-hourly onsite data is provided and the option for “Yamartino method” is
selected by the user: Calculate hourly average wind data and standard deviation of
wind directions.

6. Call AERMET stage 1 to extract data from downloaded NOAA data and user-provided
onsite data.

7. Call AERMET stage 2 to incorporate outputs from AERMINUTE and AERSURFACE
and create model input files for AERMOD.

2.8 Annual updating

MetProc will automatically update its internal database during the first model run on or after
January 15 of each year. This process updates the NOAA station information for the last calendar
year, including the changes on operation status and introduction of new stations.

3 User’s manual
3.1 Installation

The package of MetProc is available at the Air Program’s network drive

(\dprhqO1\Air Program\Computer Modeling\MetProc). Please copy the entire folder of
“MetProc” to a local hard disk of your computer. Figure 3 shows an example of MetProc copied
in C:\MetProc\. The package includes the executable file (“MetProc.exe”), PDF file of the user’s
manual (this document), models and accessories (“bin” folder), files for tutorials (“example”
folder), downloaded data and model inputs/outputs (“met” folder), and NLCD data (“nlcd”
folder).
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Figure 3. The MetProc package in a local computer
3.2 The graphical user interface and a simple model run

Double click the executable file “MetProc.exe” to start the program (Figure 4). The minimum set
of input data include

e Start date and end date for data processing (specified in the format of “MM/dd/yyyy”),
e The surface data station (specified by its WBAN), and
e The upper air station (selected from a dropdown menu).

Figure 4 shows an example of meteorological data processing during 1/1/2022 to 12/31/2022 for
the NOAA station at Parlier (WBAN 93193) with the upper air data from Oakland. Press the
“Process” button to start data processing. See Section 2.7 for more information on the
procedures. Once the data processing has completed, MetProc will pop up a message window
and open the folder with the processed data files. The files are provided: the surface file (SFC),
the profile file (PFL), and the AERMET stage-1 input file (IN1). The first two files are the
meteorological input files for AERMOD, and the last one is to save the information of the
weather stations.
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Figure 4. MetProc graphical user interface
33 Onsite data

Figure 5 shows the input data and options for onsite data incorporation with the example project
in the MetProc package (“MetProc\example\Atwater Onsite\”). The following three sets of input
data are required for the incorporation of onsite data (Figure 5):

e The input data file for the meteorological observations from the onsite station,

e The information on the onsite station: longitude (decimal degree), latitude (decimal
degree), elevation (meter), and threshold wind speed (m/s), in comma delimited value.
For example, the input string “-120.6637,37.3058,36.88,0.01” characterizes the onsite
weather station in a field study at Atwater, California (Figure 5), and

e The option to use the Yamartino method to replace the AERMET built-in algorithm for
converting sub-hourly observations to hourly averages (see Section 2.5 for more
information on this option).



B Incomporate onsite data

Onsite data
Onsite data file: e'exampleAtwater_Onsite\onsite cav
Onstte station infa: 2 -120.6637,37.3058,36.88.0.01

[] {For subhourly data) Yamartine method 7

Figure 5. Input data and options to incorporate onsite data in MetProc

Onsite data are downloaded and formatted by a user before it can be used in MetProc. Appendix
I provides instructions for data downloading from CIMIS and AQMIS databases. The prepared
input file is in a CSV (comma-separated value) format. It’s suggested to prepare the input data
file in Excel and choose “CVS (Comma delimited) (*.csv)” as the “Save as type” when exporting
the data. The CSV file should have a header row that describes the variable names of each
column, followed by data rows ordered by date/time of observations (Figure 6). Blank rows are
not acceptable. If all variables are missing at an observation interval (i.e., a missing hour or
minute), just skip this interval and write the next available data row. Blank cells are not
acceptable. If some of the variables are missing, the missing values should be replaced by the
missing indicator (Table 3).

A B C D E F G H I ]
1 |OSYR Q5O osDyY OSHR OSMM HTOL1 Ws01 WDol TTO1 RHO1
2 2021 10 18 13 25 10 3.149 175.7 18.63 39.69
3 2021 10 15 13 30 10 3.191 10.28 18.26 39.39
4 2021 10 18 13 35 10 3.47 332.9 17.62 40.48
3 2021 10 18 13 40 10 3.342 1.522 17.13 40.36
& 2021 10 18 13 45 10 2.946 318.8 17.07 40.98
7 2021 10 18 13 50 10 2.983 0.107 17.11 40.15
8 2021 10 18 13 33 10 4.357 308.7 17.25 38.97
9 2021 10 18 14 0 10 3.129 33.87 17.24 39.33
10 2021 10 18 14 3 10 2.637 350 17.71 38.44
11 2021 10 18 14 10 10 3.758 334.3 15.04 38.55
12 2021 10 18 14 15 10 4.392 341.8 17.63 40.34
12 ikl AN 12 14 an an 2 N 239 4 17T NS AN A

Figure 6. Example of onsite input data prepared for MetProc

The minimum dataset includes year (OSYR), month (OSMO), day (OSDY), hour (OSHR),
minute (OSMN, for sub-hourly onsite data), height of the first sensor (HTO01), and wind speed
(WSO01), wind direction (WS01), and temperature (TTO1) measured at the corresponding height.
Unlike the NOAA data reported in GMT, onsite data should be provided in Local Standard Time
(LST). Table 3 summarizes commonly variables for onsite data. Refer to the AERMET user’s
manual for a full list of the variables.

Table 3. Variables for onsite input file to be prepared

10



Variable Description Missing indicator
OSYR Year NA
OSMO Month NA
OSDY Day NA
OSHR Hour NA
OSMN Minute (for sub-hourly data) NA
PRES Station pressure (mbarx10) 99999
HTO01 Height (meter) NA
WS01 Wind speed (m/s) 99
WDO01 Wind direction (degree from north) 999
TTO01 Temperature (°C) 99
SAO01 Standard deviation of horizontal wind (degree) 99
RHO1 Relative humidity (whole percent) 999

Notes: NA = missing data is not allowed for the variable. Variables in bold represent the
minimum requirement for onsite data in MetProc.

3.4  Additional options

Additional options are provided in MetProc for NLCD data, upper air data, ADJ_U* algorithm,
and surface characterization (Figure 7). The general recommendation is to use the latest NLCD
data (i.e., version 2021 as of this study) that could be processed by AERSURFACE. The
exemption is for the regulatory modeling on 1,3-D, which was initiated in 2018 and developed
based on NLCD 1992 (the latest version at that time). In order to generate consistent results, the
option to “use NLCD 2021” should be unselected for the modeling studies related to the 1,3-D
rulemaking.

& Meteorological Data Processor (MetProc) for AERMOD, w2024 X
Tools  Help
Meteorology Options

Uze NLCD2021 {un-check for NLCD1552) 7

] Use pre-downloaded FSL data (2010JAN - 2024JUL)
[C] Use ADJ_LU* option

Surface characterzation
Surface moisture: Average e

|| Cortinuous snow cover at least one month?
[ And region?

Airport 7 ffor the NOAA station)

Figure 7. The MetProc advanced options
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By default, MetProc will download and process the upper air data in IGRA format. In addition,
an option is provided to use the historical FSL data. MetProc package includes the pre-
downloaded FSL data files for the three California stations during 1/1/2010 to 7/31/2024. Users
can also use their own data by copying the file to the “met” folder and renaming it in the format
of “WMO _year.fsl.” For example, the file “72493 2006.fs]” is supposed to save the 1-year upper
air data at the OAK station (WMO=72493, Table 2) during 2006.

ADIJ U* is an option to adjust the surface friction velocity (U*) for low wind speed stable
conditions. Results of the model validation indicated that the predictions for 1,3-D with the
ADJ U* option significantly underpredicted the observed concentrations (Luo, 2019). Based on
DPR model validation studies for both long-term averages and high detections of 1,3-D
observations (Tao, 2018a, b; Luo, 2019; Tao, 2019; Luo and Uyeda, 2023), it’s recommended
not to use the ADJ U* option in the modeling of soil fumigants.

For structural fumigants such as sulfuryl fluoride, the preliminary results showed that the
differences of model predictions with and without ADJ U* are moderated with the consideration
of building washdown in urban area. The previous DPR modeling study on sulfuryl fluoride was
based on the meteorological data processed with this option (Tao and Vidrio, 2019). Therefore,
the preliminary recommendation for modeling structural fumigation is to include the ADJ U*
option, and the recommendation will be refined with additional modeling studies in the future.

The “Airport” option (also called “highz0 option for high roughness adjustment) is applied to
most of the NOAA stations, but should be unchecked for some stations which are not located in
an airport (such as the sitt WBANO93134 in the Los Angeles Downtown USC Campus). For other
surface characteristics including moisture, snow cover, and aridity, no changes are need for most
of the modeling areas in California for soil or structural fumigants. Refer to the AERSURFACE
user’s guide for more information (USEPA, 2024c).
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Appendix I. Onsite data from CIMIS and AQMIS

CIMIS hourly data

CIMIS data is available at https://cimis.water.ca.gov/. A user account is needed for full access to
download hourly data. Information for the CIMIS stations and sensors are provided at
https://cimis.water.ca.gov/Stations.aspx (Figure 8). The longitude, latitude, and elevation
(converted from feet to meters) of the station are required input data in MetProc. The wind
sensors are installed at 2 m above the ground (HTO1 = 2 m).

» 39 Parlier Fresno Active

Parlier #39

South Central Region Office
San Joaquin Valley Region
Fresno County

Nearby city is Parlier

Data Available from 5/23/1983
ETo Reported

Reference Surface is Grass
Datalogger is CR1000

North | South | East | West |

Geographic Information

Elevation: 337 Feet
Latitude: 36°35'51N / 36.597444
Longitude: 119°30"15W / -119.504040

Figure 8. Information for CIMIS stations (showing CIMIS#39 at Parlier as an example)

CIMIS has the option to “Select Sensors” so that one can download multiple observations into
one file (Figure 9). Figure 10 shows an example of the downloaded CIMIS data. By changing the
variable names (Table 3) and adding the sensor height (HTO1 = 2 m), the downloaded CVS file
could be converted to an onsite input file for MetProc (Figure 6).
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https://cimis.water.ca.gov/
https://cimis.water.ca.gov/Stations.aspx

1. Select report style and date range More Info?

Create | an Hourly v || CSV Report ¥ |in| Metric Units  » |from  1/1/2017 [ to 123172017 |

2. Select one-to-many stations. Click on Column headers to sort

Id Name Region County Status Connect Disconnect Sensor

035 Bishop Bishop Inyo Active 2/4/1983 - Dew Point

039  Parlier San Joaquin Valley Fresno Active 5/23/1983  — Wind Speed

041 Calipatria/Mulberry Imperial/Coachella Valley  Imperial Active 7/17/1983 - Resultant Wind Speed
043 McArthur Northeast Plateau Shasta Active 10/31/1983 - Wind Direction

044 U.C Riverside Los Angeles Basin Riverside Active 6/2/1985 Std Dev of Wind Direction

047 Brentwood San Francisco Bay Contra Costa Active 11/18/1985 - ~  Soil Temperature @ 15¢m -

3. Advanced settings (optional)
[ Show Inactive Stations (scroll to bottom of list) Select Sensors

[ Zip Code(s) [ specific Hour(s)

Figure 9. CIMIS option to “Select Sensors”

A B | C | D | E | F| G | H | I | J |
1 |Stnld Stn Name CIMIS Region Date Hour (PST) Jul  Air Temp (C) Wind Speed (m/s) Wind Dir (0-360) Wind Dir Std Dev
2 | 39 Parlier San loaquin Valley 1/1/2017 100 1 5.8 0.8 122 23
3 | 39 Parlier San Joaquin Valley 1/1/2017 200 1 5.7 1 113 15
4 | 39 Parlier San loaquin Valley 1/1/2017 300 1 5.6 1.2 133 12
5 | 39 Parlier San loaquin Valley 1/1/2017 400 1 5.4 1.2 130 14
6 | 39 Parlier San Joaquin Valley 1/1/2017 500 1 5.2 0.8 120 12
7 | 39 Parlier San loaquin Valley 1/1/2017 600 1 4.8 1.1 130 11
8 | 39 Parlier San loaquin Valley 1/1/2017 700 1 4.9 1.5 125 12
9 | 39 Parlier San Joaquin Valley 1/1/2017 800 1 5.1 0.9 168 30
10| 39 Parlier San loaquin Valley 1/1/2017 900 1 5.5 1.3 121 21
'I1_ 39 Parlier San Joaquin Valley 1/1/2017 1000 1 6.6 1.7 108 15
'IZ_ 39 Parlier San loaquin Valley 1/1/2017 1100 1 7.6 2.1 122 15
13 39 Parlier San Joaquin Valley 1/1/2017 1200 1 8.8 1.5 113 26
'Id._ 249 Parlier San lnamuiin Vallew 1/1/2017 1200 1 an na 18A 55

Figure 10. Downloaded CIMIS data in CSV format (showing temperature, wind speed, wind
direction, and wind direction standard deviation as selected sensors)

AQMIS hourly data

AQMIS data is available at https://www.arb.ca.gov/aqmis2/agmis2.php. A user account is not
required for data downloading. AQMIS data is queried by meteorological parameter. For each
station and period, therefore, at least two files should be downloaded: one for wind data and the
other for temperature. The first step for data query is to specify the parameter and region of
interest. Figure 11 shows an example to retrieve the AQMIS stations reporting hourly wind data
within Fresno County during 2017. There are 6 stations meeting the criteria (Figure 12). Under
the station list, an option is available to “Get Additional Information on Sites” where one can
retrieve the coordinates and elevation of each site. The wind sensors are installed at 10 m above
the ground (HTO1 = 10 m). By selecting a station from the list, a user could download the hourly
data for the selected parameter. Figure 13 shows an example for the downloaded AQMIS hourly
wind data at the Parlier station during 2017.
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Wind - Scalar (mps) v

~-AIR BASIN-- ~ ~PART OF STATE-- v

Hourly Data v

County/Site v AIRS B
AMOS <

RETRIEVE Data

Figure 11. AQMIS data downloading, step 1: select parameter and region

Only Screened Data v

Clovis-N Villa Avenue
SV | FRE Fresno-Drummond Street 8692
sV | FRE Fresno-Fresno Air Terminal 10673
SJV | FRE Fresno-Sierra Skypark #2 8740
SV | FRE Parlier 8674
SV | FRE Tranquility-32650 West Adams Avenue 8482

Get Additional Information on Sites

Figure 12. AQMIS data downloading, step 2: select station
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1 | site
2
3
A
5
6
7
8
9

10
11
12
13
14

4

A

2114
2114
2114
2114
2114
2114
2114
2114
2114
2114
2114
2114
2114

A A A

B

date

1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017
1/1/2017

A Ja fnma =

0

=T+ IR I = VRN O B N S R S I

e e
[ I R -

Ay

D

start_hour value

138/01.3
120/01.5
145/01.8
143/01.8
129/01.3
142/02.0
136/02.2
186/01.6
131/01.9
120/02.3
132/02.8
123/02.0
230/01.3

A fima =

Figure 13. Example of AQMIS hourly wind data
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Appendix II. Configurations of Lake’s AERMET viewer to generate comparable results as
MetProc

Surface data

e Open the input ISD data file in a text editor to verify the coordinates and elevation for the
station (Figure 14).

e Check “No” for the question “Is Surface Data Reported in LST”, and set the adjustment
from GMT to LST as “8 hours”.

B AERMET View 11.2.0 - [D:\SysTemphAtwater\Atwater AMF] = O *
File Data Run Tools Help

J ¢ @ » EXEH 5 @ B w K ¢ 7

New Cpen Save Surface Onsite  Prognostic UpperAir  Sectors Cutput  WRPLOT Expnrt Help
Hourly Surface Data AS0S 1-Minute QA Surface Variables  Surface Variables Ranges
Hourly Surface Data File Dates to be Retrieved
DY MDD
Format:  NCDC TD-3505 (ISHD - full archival) ~ | Year 2021 E WebMET Multi-vear
Start Date:
File: C:\MetProcimet\724815-23257-2021 =
é' & L4 2021/01/01
Surface Station Information End Date:
Station ID: 23257 State: Search Stations... 2021012431
Hame:
Station is ASOS Site A50S Stations. . Llaies
Surface Station Location Met Data Reported Time
Latitude: 37 235 © t_? 8 N Iz Surface Data Reported in Local Standard Time (LST)?
Longitude: 120,512 © (_-;18‘;“ O'ves (Defaut) @ No
. Adjustment to Local Standard Time (L3T):
Base Elevation (MSL): 48 [m] -
T E—— 8 hours Ti (+ for W)
S
p-- (- for E}
Help ﬁ Order Met Data... Previous

Figure 14. Configurations for ISD data

Onsite data

e Check “Yes (Default)” for the question “Is Surface Data Reported in LST” (Figure 15).
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o AERMET View 11.2.0 - [DASysTemphAtwater\Atwater AMF] = O x
File Data Run Toels Help

J ¢ @ » EDE 1 @ B @ K¢ 2

New Open Save Surface Onsite tic UpperAir Sectors Output WRPLOT Export Help
Onsite Data Data Records Additional Parameters Q4 Variables  Variable Ranges
Include Onsite Data? Dates to be Retrieved
CYYYY/MM/DD)
Q ves [_J Use Surface Data from Onsite Data Only Start Date:
O Mo [] Read Mixing Heights from Onsite Data 202112
(Mo Upper Air Data) UTC+0 (Greenwich) End Date:
202110/26

Onsite Data File

C:\MetProciexample\Atwater_Onsite\onsite.csv & &= Dates...
Ongite Station Information Wet Data Reported Time Land or Water Flag
Stalion K1 | 00000001 Is Surface Data Reported in Local Standard Tme (LST)? [ gveriand
- ca O = N . —
Latitude: 37.3058 3 g o*res, (Defautt) {_1No Overwater
itude: 1206637 @ ) QW
Longitude: O OE
Base Elevation (MSL): 36.88 [m] - 0 hours T
Figure 15. General configurations for onsite data
B AERMET View 11.2.0 - [D:\SysTemp\Atwater\Atwater AMF] = O *

File Data Run Tools Help

J ¢ @ » &L @ W = G ?

New Cpen Save Surface Onsite = Prognostic UpperAir  Sectors Cutput  WRPLOT Export Help

Onsite Data Data Records Additional Parameters QA Variables  Variable Ranges

Additional Parameters

i = Thresheld Wind Speed [m/s]: 0.01
No. of Observations per Hour: 12

(any wind zpeed below this value is treated az calm winds)

Figure 16. “Additional Parameters” for onsite data
Upper air data

e Check “Yes (Default)” for the question “Is Upper Air Data Reported in GMT”, and set
the adjustment from GMT to LST as “8 hours” (Figure 17).
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o AERMET View 11.2.0 - [DASysTemphAtwater\Atwater AMF] = O x
File Data Run Toels Help

O ¢ @ LRI & B & [ ¢ 2

New Open Save Run Surface Onsite  Prognestic | Upper Al Sectors Output WRPLOT Export Help
Upper Air Data QA Upper Air Variables  Upper Air Variables Ranges

Mode Tip
o Standard AERMET ':Q Standard AERMET - Process using specified upper air data.

Upper Air Estimator - Process using modified Stage 3 which

(_) Upper Air Estimator estimates upper air data from the hourly surface data.

Upper Air Data File Dates to be Retrieved
OO Y IMM/DD)
. [ o W il i i
Format: FSL Year: 2021 ﬁ WebMET Mutti-vear Start Date:
File: CMetProcimet\T2483_2021.fal & [& = 2021410119
End Date:
Upper Air Station Information
202110428
Station ID: 23230 State: CA Search Stations. ..
Dates...
Name: DAKLANDIWSO AP ales
Upper Air Station Location Met Data Reported Time
Latitude: 3775 @ L‘g}" 2 g Iz Upper Air Data Reported in Greenwich Mean Time (GMT)?
Longtude: 12222 2 QW O Yes Defaut)  OiNo
(@] -

() Adjust Sounding Data (MODIFY) 7 Adjustment from GMT to Local Time:
| 4 )7

~ 3 (+ for W)
Delete Some Mandatory Levels (DELMAND & hours ~ Tip... {- for E)
Set Wind Direction to 0 if Wind Speed is Calm (CALMDIR,
Imdmmmmlmdm Blimmim o Tommm s embomme (OO0 T 0000
Help & Order MetData... € Previous

Figure 17. Configurations for upper air data
AERSURFACE

With onsite data, two model runs of AERSURFACE are needed: “Sectors (Onsite)” for the
onsite station and “Sectors (Surface)” for the NOAA station. For each model run:

e For consistent modeling results, the NLCD data file provided in MetProc (“nlcd” folder)
should be used (Figure 18).

e Double check the coordinates for the corresponding station under the “Location” tab
(Figure 18). Specifically, the coordinates for the ISD station should be the same as those
in Figure 14, and the coordinates for the onsite station should be the same as those in
Figure 15.

e Select “Monthly” as the period under the “Climate Parameters” tab (Figure 19).

e Under the “Surface Roughness” tab, check “Airport Site” for the NOAA station and
uncheck it for the onsite station (Figure 20). Do not change the default parameter values
for radius (1.0 km) and # sections (12).
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Maodel Version

© 20060 (Default) (113016
Tip

- The current US EPA version is 20060. The 13016 version is provided for backwards
; compatibility and testing purposes only.

Location  Climate Parameters Surface Roughness  OQutput Files

Titles.

Title 1: Atwater. AMF AERSURFACE

Title 2:

Station Location

Olat/long QU™ Copy from Staticn
o . -
Latitude: 372058 © % 8 X
Longitude: 120.8837 ©| 2 8';"’ Datum: NADS3 “

Land Use Data Files

Format: USGS NLCD 2016 (GeoTIFF) v a WebGIS. ..
Land Cowver: C\MetProcinlcd2018\2016_R09_CA_Land_Cowver.tif | ﬂ ﬁ

Canopy: C:\MetProcinlcdiZ201642016_R09_CA_Canopy.tif | ﬂ ﬁ
Impervious: ChMetProcinlcd\20182016_R09_CA_Impervious tif | ﬂ ﬁ

Figure 18. “Location” tab for AERSURFACE (showing the inputs for the onsite station)

Location Climate Parameters  sSyurface Roughness  Output Files

Options
Peried:  Monthhy e
Surface Moisture: Average w
C]Arid Region Snow Cover

Figure 19. “Climate Parameters” tab for AERSURFACE
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Location  Climate Parameters  Surface Roughness  Qutput Files
Surface Roughness Sectors
© Default (ZORAD) [ irport Site

(O Experimental (ZOEFF) #Sectors: 12 2 | ax

-

Radius (0.5 to 5.0) [km]: 1.0 ;_," Sector # StartAngIe| End Angle |
4 1 0
10.0
2 30
0 3 50
4 0

Figure 20. “Surface Roughness” tab for AERSURFACE (check “Airport Site” for the NOAA
station and uncheck it for the onsite station)
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