








Table 4-5: Wind Index of Agreement for 36km Annual MM5 Simulation. 
 

 ALL CENRAP MANE VU MW VISTAS WRAP 
EPA 2001 0.88 0.85 0.69 0.75 0.77 0.86 
WRAP 2002 0.93 0.92 0.81 0.84 0.84 0.92 
VISTAS 2002 0.90 0.88 0.71 0.78 0.79 0.89 
MRPO 2003 0.90 0.88 0.72 0.78 0.80 0.88 
NMED 2005 0.87 0.84 0.71 0.73 0.75 0.86 
NMED 2004 0.90 0.88 0.76 0.77 0.79 0.88 
NMED 2003 0.90 0.88 0.76 0.77 0.79 0.88 
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Table 4-6: Mixing Ratio Bias (g/kg) over the 12km MM5 Domain and Four-Corner States. 
 

Region Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 
NMED 2003              
ALL 0.09 -0.04 -0.01 0.08 -0.14 -0.18 0.08 -0.02 -0.34 -0.12 -0.19 0.02 -0.06 
AZ -0.12 -0.15 -0.26 0.26 0.53 0.57 0.54 0.26 0.18 0.48 -0.20 0.03 0.18 
CO 0.26 0.04 0.10 0.15 -0.09 -0.14 0.63 -0.05 -0.36 0.04 -0.15 0.01 0.04 
NM 0.48 0.29 0.26 0.41 0.57 0.85 0.96 0.34 0.12 0.39 0.10 0.25 0.42 
UT 0.15 0.04 0.27 0.25 0.06 0.47 1.24 0.46 0.46 0.42 -0.06 0.13 0.32 
NMED 2004              
ALL -0.07 -0.08 0.03 -0.12 -0.12 -0.16 -0.23 -0.38 -0.33 -0.08 -0.15 -0.06 -0.15 
AZ -0.29 -0.14 -0.06 0.08 0.86 1.04 0.77 0.39 0.13 0.20 -0.21 -0.37 0.20 
CO -0.09 -0.09 0.26 -0.05 -0.42 -0.13 -0.54 -0.76 -0.60 -0.20 -0.10 0.01 -0.23 
NM 0.03 0.08 0.20 -0.03 0.52 0.93 0.22 -0.09 -0.13 -0.06 -0.04 -0.09 0.13 
UT 0.24 0.10 0.77 0.27 -0.05 0.48 0.84 0.50 0.47 0.26 -0.13 0.08 0.32 
NMED 2005              
ALL 0.11 0.02 0.01 0.01 -0.07 -0.10 0.29 0.03 0.13 -0.10 0.02  0.03 
AZ -0.24 -0.16 -0.13 0.54 1.17 1.55 1.75 0.32 1.07 0.70 0.71  0.66 
CO 0.15 0.08 0.10 0.23 -0.12 -0.46 0.24 -0.57 -0.10 -0.37 -0.08  -0.08 
NM 0.10 -0.08 -0.07 0.22 0.22 0.60 0.60 -0.81 0.43 -0.08 0.47  0.15 
UT 0.10 0.04 0.37 0.11 -0.35 -0.13 0.68 0.25 0.22 -0.07 -0.14  0.10 
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Table 4-7: Mixing Ratio Error (g/kg) over the 12km MM5 Domain and Four-Corner States.    

Region Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 
NMED 2003              
ALL 0.68 0.63 0.75 0.79 1.07 1.30 1.73 1.53 1.31 1.15 0.76 0.65 1.03 
AZ 0.74 0.76 0.84 0.75 1.17 1.38 1.99 2.04 1.73 1.44 0.80 0.66 1.19 
CO 0.55 0.47 0.61 0.85 1.14 1.23 1.73 1.46 1.05 0.79 0.56 0.46 0.91 
NM 0.72 0.66 0.73 0.86 1.19 1.59 1.94 1.51 1.34 1.18 0.85 0.51 1.09 
UT 0.57 0.51 0.62 0.66 0.99 1.25 2.13 1.64 1.16 0.93 0.61 0.50 0.96 
NMED 2004              
ALL 0.63 0.61 0.97 0.92 1.08 1.36 1.61 1.45 1.31 0.94 0.72 0.64 1.02 
AZ 0.74 0.64 1.00 0.91 1.19 1.49 1.81 1.80 1.59 1.02 0.76 0.71 1.14 
CO 0.46 0.48 0.77 0.78 1.05 1.27 1.64 1.47 1.15 0.79 0.56 0.45 0.91 
NM 0.53 0.61 0.86 0.95 1.30 1.75 1.79 1.53 1.34 1.10 0.66 0.60 1.09 
UT 0.45 0.40 1.11 0.78 0.92 1.44 1.74 1.42 1.20 0.77 0.59 0.46 0.94 
NMED 2005              
ALL 0.66 0.68 0.77 0.86 1.09 1.38 1.67 1.52 1.34 0.99 0.85  1.07 
AZ 0.88 0.79 0.95 0.89 1.46 1.88 2.69 1.84 2.02 1.30 1.00  1.43 
CO 0.51 0.58 0.56 0.80 0.95 1.39 1.57 1.46 1.19 0.88 0.62  0.96 
NM 0.74 0.70 0.75 0.79 1.12 1.59 1.91 1.89 1.67 1.01 0.68  1.17 
UT 0.55 0.52 0.71 0.72 1.12 1.38 1.74 1.54 1.16 0.87 0.69  1.00 
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Table 4-8: Temperature Bias (K) over the 12km MM5 Domai in and Four-Corner States.    

Region Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 
NMED 2003              
ALL 0.66 -0.10 -0.68 -1.15 -0.71 -0.88 -0.91 -0.85 0.17 0.87 0.19 0.83 -0.21 
AZ 0.65 -0.12 -0.25 -1.49 -1.20 -1.59 -1.66 -1.36 -0.36 0.29 0.15 0.96 -0.50 
CO 0.55 -0.68 -2.11 -2.20 -0.75 -0.59 -0.75 -0.63 0.33 0.80 -0.14 0.99 -0.43 
NM 0.32 -0.13 -0.53 -1.06 -0.81 -1.05 -1.32 -0.96 -0.45 0.52 0.11 1.08 -0.36 
UT 0.91 -1.04 -1.78 -1.35 -0.61 -1.20 -1.27 -0.70 0.54 1.51 -0.02 0.93 -0.34 
NMED 2004              
ALL 1.02 0.20 -0.08 -0.34 -0.66 -0.59 -0.27 -0.02 0.11 0.22 0.72 0.84 0.10 
AZ 0.73 0.14 -0.03 -0.98 -1.63 -1.32 -0.87 -0.52 -0.78 -0.41 -0.07 0.61 -0.43 
CO 1.47 -0.04 -1.04 -1.08 -0.17 0.00 0.25 0.22 0.07 -0.17 0.26 0.58 0.03 
NM 0.70 0.48 0.17 -0.03 -0.24 -0.68 -0.11 0.19 -0.09 0.02 0.34 1.01 0.15 
UT 1.90 0.14 -0.72 -0.45 -0.53 -0.45 -0.44 -0.16 0.18 0.33 1.03 1.09 0.16 
NMED 2005              
ALL 0.94 0.41 -0.16 -0.42 -0.41 -0.53 -0.21 0.32 0.26 0.39 0.90  0.14 
AZ 0.59 -0.30 -0.36 -0.97 -1.43 -1.70 -1.44 -0.48 -0.44 -0.52 0.77  -0.57 
CO 0.68 -0.06 -1.42 -0.94 -0.30 -0.01 -0.14 0.45 0.38 0.32 0.46  -0.05 
NM 0.64 0.08 -0.15 -0.06 -0.07 -0.40 -0.66 0.12 0.03 0.25 0.89  0.06 
UT 0.76 0.34 -0.63 -0.97 -0.25 -0.32 0.07 0.45 0.87 1.00 1.40  0.25 
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Table 4-9: Temperature Error (K) over the 12km MM5 Domain and Four-Corner States.    

Region Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 
NMED 2003              
ALL 2.98 2.48 2.68 2.67 2.52 2.57 2.84 2.64 2.84 3.27 2.62 2.79 2.74 
AZ 3.00 2.20 2.39 2.71 2.75 2.75 2.83 2.77 2.88 3.06 2.62 2.94 2.74 
CO 3.69 2.79 3.50 3.64 2.82 2.73 3.23 2.62 2.86 3.50 2.94 3.53 3.15 
NM 3.14 2.40 2.70 2.94 2.76 2.73 2.70 2.46 2.49 2.89 2.78 3.10 2.76 
UT 2.93 2.46 2.87 2.85 2.81 3.06 3.52 2.85 3.31 3.62 2.17 2.79 2.94 
NMED 2004              
ALL 2.99 2.52 2.93 2.57 2.69 2.62 2.61 2.60 2.74 2.55 2.61 3.02 2.70 
AZ 2.36 2.26 2.64 2.43 2.98 2.79 2.59 2.56 2.61 2.53 2.24 2.69 2.56 
CO 3.71 2.92 3.33 2.91 3.04 2.88 2.85 2.78 2.75 2.82 2.73 3.48 3.02 
NM 2.74 2.51 2.52 2.24 2.79 2.78 2.62 2.38 2.46 2.51 2.36 3.12 2.59 
UT 3.67 2.58 3.42 2.42 2.78 3.02 3.05 2.95 3.04 2.55 2.53 3.04 2.92 
NMED 2005              
ALL 2.83 2.56 2.70 2.69 2.47 2.52 2.77 2.64 2.81 2.78 3.12  2.72 
AZ 2.21 1.85 2.48 2.88 3.04 3.19 3.16 2.57 2.77 2.77 3.08  2.73 
CO 3.26 3.06 3.29 3.17 2.93 2.80 3.11 2.69 2.93 2.90 3.32  3.04 
NM 2.75 2.11 2.58 2.86 2.54 2.66 2.55 2.37 2.65 2.55 3.30  2.63 
UT 2.74 2.70 2.88 2.75 2.46 2.68 3.15 2.90 3.19 2.96 3.11  2.87 
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Table 4-10: Wind Index of Agreement over 
th

; 12km MM5 Domain and Four-Corner States.    

Region Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 
NMED 2003              
ALL 0.88 0.89 0.88 0.89 0.90 0.90 0.90 0.90 0.89 0.89 0.88 0.88 0.89 
AZ 0.73 0.77 0.77 0.78 0.74 0.76 0.74 0.72 0.73 0.74 0.75 0.75 0.75 
CO 0.84 0.83 0.83 0.80 0.83 0.84 0.85 0.84 0.85 0.87 0.84 0.85 0.84 
NM 0.86 0.83 0.83 0.80 0.80 0.81 0.80 0.80 0.84 0.84 0.82 0.83 0.82 
UT 0.79 0.76 0.77 0.80 0.79 0.81 0.78 0.80 0.81 0.81 0.78 0.80 0.79 
NMED 2004              
ALL 0.88 0.89 0.89 0.9 0.9 0.91 0.89 0.89 0.89 0.88 0.89 0.88 0.89 
AZ 0.75 0.77 0.76 0.77 0.76 0.72 0.71 0.7 0.73 0.75 0.75 0.78 0.75 
CO 0.84 0.84 0.82 0.8 0.84 0.85 0.83 0.82 0.82 0.82 0.84 0.85 0.83 
NM 0.85 0.83 0.85 0.82 0.82 0.82 0.8 0.8 0.82 0.82 0.86 0.86 0.83 
UT 0.72 0.78 0.78 0.81 0.81 0.79 0.77 0.79 0.79 0.79 0.78 0.77 0.78 
NMED 2005              
ALL 0.87 0.86 0.88 0.87 0.85 0.87 0.89 0.85 0.88 0.87 0.88  0.87 
AZ 0.73 0.67 0.73 0.72 0.72 0.71 0.68 0.74 0.72 0.73 0.74  0.72 
CO 0.83 0.82 0.81 0.83 0.81 0.81 0.80 0.81 0.79 0.79 0.79  0.81 
NM 0.77 0.81 0.78 0.80 0.79 0.81 0.81 0.81 0.80 0.79 0.78  0.80 
UT 0.71 0.72 0.77 0.77 0.74 0.76 0.78 0.76 0.74 0.76 0.78  0.75 
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Table 4-11: Mixing Ratio Bias (g/kg) over 4km MM5 Domain. 
 

Simulation Jan  Feb Mar  Apr  May Jun Jul Aug  Sep Oct Nov Dec  Mean 
NMED 2003 0 .0 -0.09 -0. 20 0 .0 0.43 0.51 1.24 0 .76 0.32 0.49 -0.21 -0 .0 0.27 
NMED 2004 -0 .1 -0.12 -0. 18 -0 .2 -0.07 0.72 0.62 0 .15 0.13 -0.05 -0.25 -0 .1 0.03 
NMED 2005 -0 .1 -0.29 -0. 28 -0 .2 0.05 0.52 1.37 0 .33 1.08 0.00 0.14   0.24 

 

Table 4-12: Mixin Ratio Error (g/kg) ove
r

th
e

4km MM5 Domain.          

Simulation  Jan  Feb Mar Apr  May Jun Jul Aug  Sep Oct Nov  Dec  Mean 
NMED 2003  0 .5 0.55 0.67 0 .7 1.18 1.37 1.88 1 .56 1.18 1.05 0 72 0 .5 0.99 
NMED 2004  0 .5 0.55 0.78 0 .8 0.99 1.50 1.73 1 .48 1.24 0.84 0 66 0 .5 0.98 
NMED 2005  0 .5 0.70 0.68 0 .8 1.01 1.49 1.91 1 .49 1.70 1.01 0 69   1.10 

Table 4-13: Temperature Bias (K) over the 4km MM5 Domain. 
 

Simulation Jan  Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov  Dec  Mean 
NMED 2003 0 .9 0.73 -0. 24 -0.48 0.58 0.49 -0.11 0 .27 1.49 2.06 1 27 2 .0 0.75 
NMED 2004 1 .8 0.89 0. 50 0.83 1.26 0.87 0.97 1 .31 1.26 1.39 1 40 1 .4 1.16 
NMED 2005 1 .4 0.95 -0. 03 0.72 1.19 0.94 0.58 1 .22 1.27 1.54 1 91   1.07 

Table 4-14: Temperature Error (K) over the 4km MM5 Domain. 
 

Simulation Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean 
NMED 2003 3.82 2.70 3.23 3.50 3.36 3.36 3.70 3.06 3.69 4.20 3.22 3.71 3.46 
NMED 2004 3.58 2.80 3.37 3.01 3.54 3.51 3.28 3.23 3.38 3.13 2.87 3.49 3.27 
NMED 2005 3.09 2.59 3.03 3.26 3.32 3.51 3.71 3.25 3.55 3.50 3.98  3.34 
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Table 4-15: Wind Index of Agreement over the 4km MM5 Domain. 
 

Simulation Jan  Feb Mar  Apr  May Jun Jul Aug  Sep Oct Nov  Dec  Mean 
NMED 2003 0 .8 0.81 0. 79 0 .7 0.79 0.80 0.80 0 .80 0.82 0.82 0 79 0 .8 0.80 
NMED 2004 0 .8 0.82 0. 80 0 .7 0.80 0.81 0.81 0 .77 0.75 0.79 0 81 0 .8 0.80 
NMED 2005 0 .8 0.82 0. 79 0 .7 0.80 0.80 0.80 0 .81 0.80 0.81 0 79   0.80 
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Appendix E 
Procedures for Design Value Projections Using the Modeled Attainment Test 

Software (MATS) 
 
 
The EPA has developed the Model Attainment Test Software (MATS) tool to facilitate 
the process of projecting base year measured design values (DV) to a future year 
according to modeling results (Abt, 2008).  The DV projection is determined by 
multiplying the base year DV at a particular monitoring site by a Relative Response 
Factor (RRF), which is simply defined as the ratio of the future year model concentration 
to the base year model concentration at that site.  Hence, the DV projection uses the 
model results in a relative sense.  Different approaches are used to define the DV and the 
RRF for the 8-hour ozone and 24-hour and annual PM2.5 standards.  The MATS tool can 
determine future year concentration levels at specific monitoring sites, and for “un-
monitored” areas throughout the modeling domain.  MATS contains datasets of annual 
ozone and total PM2.5 DVs at AQS and FRM sites, respectively, throughout the entire 
U.S.  MATS also contains PM2.5 species data at IMPROVE and STN sites for the same 
period.  These data are used to infer the relative contributions of different PM species to 
the FRM total PM2.5 concentrations (RRFs are applied to each component of PM2.5, not 
total PM2.5 mass).  Currently, data are available in MATS from 1999 through 2006.  A 
complete description of the procedures used by MATS is provided in EPA’s most recent 
modeling guidance (EPA, 2007). 
 
For the Four Corners modeling, MATS was used to project 2005 DVs for 8-hour ozone 
and annual PM2.5 to the 2018 future year at the various AQS, IMPROVE, and FRM 
monitoring sites in the 4-km modeling grid.  MATS was not used to project ozone and 
PM2.5 in “un-monitored” areas; separate analyses were performed for un-monitored 
areas given uncertainties associated with model performance at high elevations, the low 
density and distribution patterns of monitoring sites in this rural area, and the 
assumptions that MATS must make to spatially interpolate DV values that do not make 
sense in complex terrain.  Here we describe the configuration of MATS for this project. 
 
MATS must first define the 3-year DV averaging period.  The base year is 2005, so 
annual DVs from 2005 through 2007 were needed.  Annual ozone and PM2.5 DVs are 
themselves based on 3-year averages, which means that a five-year weighted average, 
centered on 2005 (2003 – 2007), is used to determine the average base year DV.  For 8-
hour ozone, the annual 4th highest ozone at a given site is used in the 5-year weighted 
average.  Since the annual PM2.5 DV and its projection are determined on a quarterly 
basis, the 5-year weighted average PM2.5 DV is determined from each quarter of the 
2003 – 2007 period.  Ozone DVs from 2007 were added to the MATS observation 
datasets to obtain the correct 2005 average DV.  However, PM2.5 DVs from 2007 were 
not added, and thus a 2003-2005 period was used to calculate the average DV (i.e., the 5-
year weighted average centered on 2003).  Specifying a 2004-2006 period for PM2.5 
caused MATS to crash for unknown reasons. 
 
The following specifications were set in MATS to project the 8-hour ozone DV to 2018: 



 
• For each air quality monitoring site, MATS searched the maximum daily ozone 

from a 7x7 array of model grid cells surrounding the site and selected the 
maximum among those 49 values each day for the development of the RRF (this 
is the default procedure as per EPA guidance for a 4-km grid resolution); 

• A monitoring site was considered to have a valid DV if a minimum of 1 year of 
data sufficient to calculate a valid DV is available (corresponds to default EPA 
guidance); 

• The ozone RRF at each site was determined from the average of the modeled 
daily ozone values (from the 7x7 array) in 2018, divided by the same for 2005; 

o Initially, only days with predicted concentrations above 85 ppb in 2005 
were used to compute the average (default setting as per EPA guidance); 

o A minimum of 10 days over the year were required to form a valid 
average (default setting as per EPA guidance).  If fewer than 10 days were 
found above the 85 ppb threshold, the threshold was reduced in 1 ppb 
increments until at least 10 days were found or the threshold was reduced 
to 60 ppb (initially, the minimum threshold was set to the EPA guidance 
default value of 70 ppb but this resulted in the calculation of valid RRFs at 
just two monitoring sites); 

o If 10 days were still not found at the 60 ppb minimum, then the number of 
required days was relaxed successively to a minimum of 5 days (default 
setting as per EPA guidance). 

 
Ozone DV data from the newly established Navajo Lake site was added to MATS at the 
same time that 2007 DVs from other AQS sites were added.  However, data from Navajo 
Lake extends back to only 2005, thus the Navajo Lake average DV used in MATS is not 
centered on 2005 and is not based on a 5-year weighted average.  Normally, EPA 
guidance procedures would preclude the use of data from this site in MATS but it was 
nevertheless included in this analysis because it is the only monitoring site within the 4 
km domain which recorded a violation of the ozone standard.  Ozone DV projections for 
Navajo Lake should therefore be used with caution.   
 
The following specifications were set in MATS to project the annual PM2.5 DV to 2018: 
 

• Speciation data from IMPROVE and STN sites were spatially interpolated to the 
FRM sites (default per EPA guidance); 

• For each monitor, MATS searched the daily 24-hour average PM2.5 from a 7x7 
array of grid cells surrounding that site and calculated the average among those 49 
values each day for the development of the speciated RRFs (default per EPA 
guidance for a 4-km grid resolution); 

• Speciation data from 2003-2005 were used (the MATS program crashed for 
unknown reasons when the end year was set to 2006); 

• A minimum of 11 days of valid speciation data were needed per quarter (default 
per EPA guidance); 

• A season was considered valid if it contained valid speciation data from at least 1 
year of the averaging period (default per EPA guidance); 



• A minimum of 1 valid season was needed for a valid speciation monitor (default 
per EPA guidance); 

• Inverse distance-squared weighting was used for speciation interpolation to FRM 
sites (default per EPA guidance); 

• MATS calculated the degree of neutralization (DON) values to set ammonium 
concentrations, measurements were not used (default per EPA guidance); 

• A 0.5 μg/m3 blank mass was assumed (default per EPA guidance); 
• A minimum of 11 days of valid FRM PM2.5 data were needed per quarter 

(default per EPA guidance); 
• A season was considered valid if it contained valid FRM PM2.5 data from at least 

1 year of the averaging period (default per EPA guidance); 
• A minimum of 4 valid seasons was needed for a valid FRM PM2.5 monitor 

(default per EPA guidance); 
• A monitoring site was considered to have a valid DV is if contained a minimum 

of 1 year of DV data (default per EPA guidance); 
• A minimum of 12 valid quarters were needed for the DV averaging period 

(default per EPA guidance); 
• The base year DON was used for the future year (default per EPA guidance); 
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Table 1. MM5 vertical layer definitions and mapping to CAMx vertical layers. 
MM5 CAMx 19L 
Layer Sigma Pressure 

(mb) 
Height 

(m) 
Depth 

(m) 
Layer Sigma Pressure 

(mb) 
Height 

(m) 
Depth 

(m) 
34 0.000 100 14662 1841 19 0.000 100 14662 6536 
33 0.050 145 12822 1466  0.050 145   
32 0.100 190 11356 1228  0.100 190   
31 0.150 235 10127 1062  0.150 235   
30 0.200 280 9066 939  0.200 280   
29 0.250 325 8127 843 18 0.250 325 8127 2966 
28 0.300 370 7284 767  0.300 370   
27 0.350 415 6517 704  0.350 415   
26 0.400 460 5812 652  0.400 460   
25 0.450 505 5160 607 17 0.450 505 5160 1712 
24 0.500 550 4553 569  0.500 550   
23 0.550 595 3984 536  0.550 595   
22 0.600 640 3448 506 16 0.600 640 3448 986 
21 0.650 685 2942 480  0.650 685   
20 0.700 730 2462 367 15 0.700 730 2462 633 
19 0.740 766 2095 266  0.740 766   
18 0.770 793 1828 259 14 0.770 793 1828 428 
17 0.800 820 1569 169  0.800 820   
16 0.820 838 1400 166 13 0.820 838 1400 329 
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Figure 1.  Monthly Mean Fractional Errors for Ozone Monitoring Sites in the 4 Km Domain 
(Top) and 12 Km Domain (Bottom) 
 

 

Figure 2.   Monthly Fractional Bias (Top) and Error (Bottom) for PM2.5 by Site Relative to 
Monthly-Mean Observations and to RPO Performance Goals and Criteria 
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Figure 3.  Monthly Fractional Bias (Top) and Error (Bottom) for Sulfate by Site 
Relative to Monthly-Mean Observations and to RPO Performance Goals and 
Criteria 
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Figure 4.   Monthly Fractional Bias (Top) and Error (Bottom) for Nitrate by Site 
Relative to Monthly-Mean Observations and to RPO Performance Goals and 
Criteria 
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Bugle Plot of Monthly NO3 Fractional Bias 
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Figure 5.  Monthly Fractional Bias (Top) and Error (Bottom) for Ammonium by Site 
Relative to Monthly-Mean Observations and to RPO Performance Goals and 
Criteria 
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Figure 6. Monthly Fractional Bias (Top) and Error (Bottom) for Elemental Carbon 
by Site Relative to Monthly-Mean Observations and to RPO Performance Goals 
and Criteria 
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Figure 7. Monthly Fractional Bias (Top) and Error (Bottom) for Organic Carbon by 
Site Relative to Monthly-Mean Observations and to RPO Performance Goals and 
Criteria 
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Figure 8. Monthly Fractional Bias (Top) and Error (Bottom) for Soil by Site Relative 
to Monthly-Mean Observations and to RPO Performance Goals and Criteria 
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Figure 9. Monthly Mean Fractional Bias for Ozone Monitoring Sites in the 4 Km 
Domain (Top) and 12 Km Domain (Bottom) 
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Figure 10. Monthly Mean Gross Bias (Top) and Error (Bottom) for Ozone 
Monitoring Sites in the 4 Km Domain.   
 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Bias and error statistics are based on data pairing in which 1-hour observations are above 
40 ppb.  Historical EPA Acceptance Criteria are shown for reference as red horizontal lines. 
 

Figure 11.  Ozone Time Series from Each Monitoring Location in the 4-Km Domain 
and Associated CAMX Prediction for the Months of April (Left) and July (Right), 
2005 
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Shamrock: April Shamrock: July 

  

Gothic: April Gothic: July 

  

San Juan 0009: April San Juan 0009: July 
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