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correspond to regions that include sites used in the analysis, shown as blue dots. Wavelength
(000 (=T o0 0 K (o T L o o RSSO 5-3

Figure 5.1.3. IMPROVE 2016-2019 regional monthly mean ambient reconstructed speciated
aerosol light extinction coefficients (Mm™) for the southwestern United States. Letters on the x-
axis correspond to the month and “A” corresponds to annual mean. Shaded areas in the map
correspond to regions that include sites used in the analysis, shown as blue dots. Wavelength
COITeSPONAS t0 550 NIML ..ottt et e e e e e et e et e e e sab e e e snaeeesnteeeenreeeanes 5-4

Figure 5.1.4. IMPROVE 2016-2019 regional monthly mean speciated fractional
contributions to ambient aerosol light extinction coefficients for the eastern United States.
Letters on the x-axis correspond to the month and “A” corresponds to annual mean. Shaded areas
in the map correspond to regions that include sites used in the analysis, shown as blue dots.
Wavelength corresponds t0 550 MM .....ccviiiiiiii i aee e aane e 5-6

Figure 5.1.5. IMPROVE 2016-2019 regional monthly mean speciated fractional
contributions to ambient aerosol light extinction coefficients for the northwestern United States.
Letters on the x-axis correspond to the month and “A” corresponds to annual mean. Shaded areas
in the map correspond to regions that include sites used in the analysis, shown as blue dots.
Wavelength corresponds t0 550 MM .....cc.uiiiiiie e 5-7

Figure 5.1.6. IMPROVE 2016-2019 regional monthly mean speciated fractional
contributions to ambient aerosol light extinction coefficients for the southwestern United States.
Letters on the x-axis correspond to the month and “A” corresponds to annual mean. Shaded areas
in the map correspond to regions that include sites used in the analysis, shown as blue dots.
Wavelength corresponds t0 550 NIM. ......coiiiiiiiiiiiec e 5-8

Figure 5.1.7. CSN 2016-2019 regional monthly mean ambient reconstructed speciated
aerosol light extinction coefficients (Mm™) for the eastern United States. Letters on the x-axis
correspond to the month and “A” corresponds to annual mean. Shaded areas in the map
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correspond to regions that include sites used in the analysis, shown as orange dots. Wavelength
COITESPONAS t0 550 NIML ..ottt et et e et e e e st e e snbe e e snbeeeenreeeanes 5-9

Figure 5.1.8. CSN 2016-2019 regional monthly mean ambient reconstructed speciated
aerosol light extinction coefficients (Mm™) for the northwestern United States. Letters on the x-
axis correspond to the month and “A” corresponds to annual mean. Shaded areas in the map
correspond to regions that include sites used in the analysis, shown as orange dots. Wavelength
COITESPONAS T0 550 NMIML ..ttt ettt ettt et e be e 5-10

Figure 5.1.9. CSN 20162019 regional monthly mean ambient reconstructed speciated
aerosol light extinction coefficients (Mm™) for the southwestern United States. Letters on the x-
axis correspond to the month and “A” corresponds to annual mean. Shaded areas in the map
correspond to regions that include sites used in the analysis, shown as orange dots. Wavelength
COITESPONAS T0 550 NMIML ..ttt ettt e et be e 5-11

Figure 5.1.10. CSN 2016-2019 regional monthly mean speciated fractional contributions to
ambient aerosol light extinction coefficients for the eastern United States. Letters on the x-axis
correspond to the month and “A” corresponds to annual mean. Shaded areas in the map
correspond to regions that include sites used in the analysis, shown as orange dots. Wavelength
COITESPONAS T0 550 NMIML ..ttt e e et be e 5-12

Figure 5.1.11. 2016-2019 regional monthly mean speciated fractional contributions to
ambient aerosol light extinction coefficients for the northwestern United States. Letters on the x-
axis correspond to the month and “A” corresponds to annual mean. Shaded areas in the map
correspond to regions that include sites used in the analysis, shown as orange dots. Wavelength
COITeSPONAS £0 550 NIML ..eiiiieeiiie et e e e e e et e e et e e e snb e e e sna e e e snaaeesnseeeanneeeas 5-13

Figure 5.1.12. CSN 2016-2019 regional monthly mean speciated fractional contributions to
ambient aerosol light extinction coefficients for the southwestern United States. Letters on the x-
axis correspond to the month and “A” corresponds to annual mean. Shaded areas in the map
correspond to regions that include sites used in the analysis, shown as orange dots. Wavelength
COITeSPONAS t0 550 NIML ...eciiiieiiie et e e e st e et a e et e e e sne e e e sntaeesnteeeanreeeas 5-14

Figure 6.0. IMPROVE regions defined to summarize regional mean trends. ...................... 6-2

Figure 6.1.1. Annual mean sulfate ion mass trends (% yr™) for (a) long-term (1990-2019)
and (b) short-term (2000-2019) periods. Filled triangles correspond to statistically significant
ETENAS (P T 0.05). 1iiiiiiei ittt ettt a e 6-3

Figure 6.1.2. Short-term (2000-2019) regional seasonal mean sulfate ion trends (% yr?) for
major U.S. regions for winter, spring, summer, fall, and annual means. Regions are arranged
from western to eastern United States (AK = Alaska, HI = Hawaii, NW = Northwest, CA=
California, SW = Southwest, Cen = Central, MiS = Midsouth, NE = Northeast, SE = Southeast,
VIIS = Virgin Islands, and US = all sites). Statistically significant trends (p < 0.05) are denoted
LT RS STRSP PRSP 6-3

Figure 6.1.3. IMPROVE long-term (1990—-2019) trends (% yr?) in (a) 10" percentile sulfate
ion concentrations and (b) 90" percentile concentrations. Filled triangles correspond to
statistically significant trends (p < 0.05). .o.vviiiiiiiiii 6-4

Figure 6.1.4. IMPROVE short-term (2000-2019) trends (% yr?) in (a) 10" percentile sulfate
ion concentrations and (b) 90" percentile concentrations. Filled triangles correspond to
statistically significant trends (P < 0.05). .eoeieiiiiiiiiiiiii e 6-5
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Figure 6.1.5. Short-term (2000-2019) regional mean trends (% yr) in 10", 50, and 90™"
percentile sulfate ion concentrations. Regions are arranged from western to eastern United States
(AK = Alaska, HI = Hawaii, NW = Northwest, CA= California, SW = Southwest, Cen = Central,
MiS = Midsouth, NE = Northeast, SE = Southeast, VIIS = Virgin Islands, and US = all sites).
Statistically significant trends (p < 0.05) are denoted with “*”.............ccoeiiiiiniiii e, 6-6

Figure 6.2.1. Annual mean nitrate ion mass trends (% yr™) for (a) long-term (1990-2019) and
(b) short-term (2000—-2019) periods. Filled triangles correspond to statistically significant trends
(D < 0.05). oottt ettt ettt ettt ettt 6-7

Figure 6.2.2. Short-term (2000-2019) regional seasonal mean nitrate ion trends (% yr™) for
major U.S. regions for winter, spring, summer, fall, and annual means. Regions are arranged
from western to eastern United States (AK = Alaska, HI = Hawaii, NW = Northwest, CA=
California, SW = Southwest, Cen = Central, MiS = Midsouth, NE = Northeast, SE = Southeast,
VIIS = Virgin Islands, and US = all sites). Statistically significant trends (p < 0.05) are denoted
L1712 TP USOPRP 6-8

Figure 6.2.3. IMPROVE long-term (1990-2019) trends (% yr?) in (a) 10" percentile nitrate
ion concentrations and (b) 90™ percentile concentrations. Filled triangles correspond to
statistically significant trends (P < 0.05). .ovveiiiiiiiiiii e 6-9

Figure 6.2.4. IMPROVE short-term (2000-2019) trends (% yr?) in (a) 10" percentile nitrate
ion concentrations and (b) 90" percentile concentrations. Filled triangles correspond to
statistically significant trends (P < 0.05). cooiiiiiiiiiiiiiie 6-9

Figure 6.2.5. Short-term (2000—2019) regional mean trends (% yr™) in 10", 50", and 90"
percentile nitrate ion concentrations. Regions are arranged from western to eastern United States
(AK = Alaska, HI = Hawaii, NW = Northwest, CA= California, SW = Southwest, Cen = Central,
MiS = Midsouth, NE = Northeast, SE = Southeast, VIIS = Virgin Islands, and US = all sites).
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Figure 6.3.1. Annual mean organic carbon (OC) mass trends (% yr?) for (a) long-term
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Figure 6.3.2. Short-term (2000-2019) regional seasonal mean organic carbon (OC) trends (%
yr) for major U.S. regions for winter, spring, summer, fall, and annual means. Regions are
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Figure 6.3.5. Short-term (2000-2019) regional mean trends (% yr?) in 10", 50", and 90"
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Cen = Central, MiS = Midsouth, NE = Northeast, SE = Southeast, VIIS = Virgin Islands, and US
= all sites). Statistically significant trends (p<0.05) are denoted with “*”..............ccoociiiennn 6-14
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Figure 6.4.3. IMPROVE long-term (1990-2019) trends (% yr) in (a) 10" percentile
elemental carbon (EC) concentrations and (b) 90" percentile concentrations. Filled triangles
correspond to statistically significant trends (p < 0.05). ..coooveveeiiiiiii e 6-17

Figure 6.4.4. IMPROVE short-term (2000-2019) trends (% yr?) in (a) 10" percentile
elemental carbon (EC) concentrations and (b) 90" percentile concentrations. Filled triangles
correspond to statistically significant trends (p < 0.05). ..cooovvvvieiiiiiiiii e 6-17

Figure 6.4.5. Short-term (2000—2019) regional mean trends (% yr) in 10", 50", and 90™"
percentile elemental carbon (EC) percentile concentrations. Regions are arranged from western
to eastern United States (AK = Alaska, HI = Hawaii, NW = Northwest, CA= California, SW =
Southwest, Cen = Central, MiS = Midsouth, NE = Northeast, SE = Southeast, VIIS = Virgin
Islands, and US = all sites). Statistically significant trends (p < 0.05) are denoted with “*”.... 6-18
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Figure 6.6.1. Annual mean gravimetric PM,s fine mass (FM) trends (% yr) for (a) long-
term (1990-2019) and (b) short-term (2000-2019) periods. Filled triangles correspond to
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Figure 6.8.2. Short-term (2000—2019) regional seasonal mean coarse mass (CM) trends (%
yr't) for major U.S. regions for winter, spring, summer, fall, and annual means. Regions are
arranged from western to eastern United States (AK = Alaska, HI = Hawaii, NW = Northwest,
CA= California, SW = Southwest, Cen = Central, MiS = Midsouth, NE = Northeast, SE =
Southeast, VIIS = Virgin Islands, and US = all sites). Statistically significant trends (p < 0.05)
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Figure 6.8.3. IMPROVE long-term (1990-2019) trends (% yr?) in (a) 10" percentile coarse
mass (CM) concentrations and (b) 90" percentile concentrations. Filled triangles correspond to
statistically significant trends (P < 0.05). .oovviiiiiiii i 6-32

Figure 6.8.4. IMPROVE short-term (2000-2019) trends (% yr?) in (a) 10" percentile coarse
mass (CM) concentrations and (b) 90™ percentile concentrations. Filled triangles correspond to
statistically significant trends (P < 0.05). .ooveiiiiiiiiiii 6-33

Figure 6.8.5. Short-term (2000—2019) regional mean trends (% yr?) in 10", 50, and 90™"
percentile coarse mass (CM) concentrations. Regions are arranged from western to eastern
United States (AK = Alaska, HI = Hawaii, NW = Northwest, CA= California, SW = Southwest,
Cen = Central, MiS = Midsouth, NE = Northeast, SE = Southeast, VIIS = Virgin Islands, and US

= all sites). Statistically significant trends (p < 0.05) are denoted with “*”.................ccoe 6-33
Figure 6.9.1. Annual mean filter absorption (faps) short-term (2000-2019) trends (% yr™).
Filled triangles correspond to statistically significant trends (p < 0.05). ..cvvvvvvveeeeiiniiiiiinennnnn. 6-34
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Figure 7.1.1. Annual mean ammonium sulfate bex: (Dext_as) trends (% yr?) for (a) long-term
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Figure 7.1.2. Short-term (2000-2019) regional seasonal mean ammonium sulfate bex: (Dext As)
trends (% yr™) for major U.S. regions for winter, spring, summer, fall, and annual means.
Regions are arranged from western to eastern United States (AK = Alaska, HI = Hawaii, NW =
Northwest, CA= California, SW = Southwest, Cen = Central, MiS = Midsouth, NE = Northeast,
SE = Southeast, VIIS = Virgin Islands, and US = all sites). Statistically significant trends (p <
0.05) are denoted With ... ... 7-3

Figure 7.1.3. IMPROVE long-term (1990-2019) trends (% yr™) in (a) 10" percentile
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Figure 7.2.1. Annual mean ammonium nitrate bex: (bext_an) trends (% yr™) for (a) long-term
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Figure 7.2.2. Short-term (2000-2019) regional seasonal mean ammonium nitrate bext (Dext_AN)
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Figure 7.2.5. Short-term (2000—2019) regional mean trends (% yr™) in 101", 50", and 90"
percentile ammonium nitrate bex: (Pext_an). Regions are arranged from western to eastern United
States (AK = Alaska, HI = Hawaii, NW = Northwest, CA= California, SW = Southwest, Cen =
Central, MiS = Midsouth, NE = Northeast, SE = Southeast, VIIS = Virgin Islands, and US = all
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Figure 7.3.1. Annual mean particulate organic matter bext (Dext pom) trends (% yr?) for (a)
long-term (1990-2019) and (b) short-term (2000-2019) periods. Filled triangles correspond to
statistically significant trends (p < 0.05). .o.vviiiiiiiiii 7-9

Figure 7.3.2. Short-term (2000-2019) regional, seasonal mean particulate organic matter Dext
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NW = Northwest, CA= California, SW = Southwest, Cen = Central, MiS = Midsouth, NE =
Northeast, SE = Southeast, VIIS = Virgin Islands, and US = all sites). Statistically significant
trends (p<0.05) are denoted With “*”. ... ... 7-10

Figure 7.3.3. IMPROVE long-term (1990-2019) trends (% yr™) in (a) 10" percentile
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