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MARINE

L ocation: Bermuda

Year: 1973

Concentration (ug nr3)
Sampling Mass BC oC TC S04 NH4* NOs3
time(s)
05/16- 31/ | NA NA 0.15- NA NA NA NA
1973 0.47

Analytical method: Total OC of persulfate extract of filter

Sampletype: Hi-Vol, glassfiber prefired, daily 24-hr, 20 m tower on the southwest coast of
Bermuda, wind direction controlled sampling (from the sea)

Corrections: None

Other:

Reference: Hoffman and Duce, 1974

L ocation: Bermuda, Oahu, American Samoa
Year: 1975, 1976

Concentration (ug nr3)

Sampling time(s) Mass BC oC TC S04 NH4* NOs3

Bermuda, 06/1975 NA NA 037023 NA NA NA NA
(0.15 - 0.78)

Oahu, 07-08/1975 NA NA 039+£0.03 NA NA NA NA
(0.36 - 0.43)

Samoa, 06-08/1976 | NA NA 0.22+0.09 NA NA NA NA
(0.13 - 0.41)

Analytical method: Total OC of persulfate extract of filter

Sample type: Hi-Vol glassfilter, cascade impactor with glass fiber collection surfaces
Corrections: None

Other: OC mass size distribution, 80% of OC insizesr < 0.5 um. Afterfilter OC in all three
locations™ 0.5 pg mr3. Na concentrations and OC/Na ratios.

Reference: Hoffman and Duce, 1977

L ocation: Hachijo-jima and Chichi-jimaislands
Year: 1981

Concentration (ug nr3)
| Sampling date(s) Mass BC OC TC SO  NHst* NOs3




Hachijo-jima Jan. NA 1.0+03 14 24+0.7 2.2+06 NA NA
Hachijo-jima Dec. NA 07+02 10 1.7+#0.6 1.0+0.6 NA NA
Chichi-jima Dec. NA 0.7+0.3 0.6 1.3+0.6 1.5+1.6 NA NA

Analytical method: Two step thermal
Sampletype: Hi-Vol no size segregation
Corrections. None

Other:

Reference: Ohta and Okita, 1984

L ocation: Bermuda
Year: 1982, 1983

Concentration (pg nr3)
Sampling date(s) Mass BC OC TC S04 NHst NOg
Aug. 1982,
Jan. Feb. 1983
N.E. US* 10.8 0.06 0.47 053 3.97 0.58 0.16
FL, NC* 8.6 0.02 051 053 190 0.36 0.14
South Eastern* 104 0.03 098 1.01 0.98 0.33 0.20
*Sorted by trgjectory

Analytical method: GM

Sampletype: 24-hr, dichotomous sampler, <2.5 um
Corrections. None

Other: Trace metals, enrichment factors

Reference: Wolff et al., 1986

L ocation: NH: Enewetak, Sargasso, Flux Atlante; SH:

Samoa, Peru, Amsterdam | sland, New Zealand
Year: 1979, 1981, 1982, 1983, 1985

Concentration (pg nr3)
Sampling date(s) Mass BC OC TC SOs2 NHst NO3
Enewetak, NA NA NA 0.82+0.17 NA NA NA
04/17-07/26/1979
Sargasso, NA NA NA 044 +0.04 NA NA NA
07/11-25/1979
Flux Atlante, NA NA NA 0.35+0.15 NA NA NA
04/30-06/13/1985




Samoa, NA NA NA 0.11+0.07 NA NA NA
1981-82

Peru coast, NA NA NA 0.16+0.07 NA NA NA
03/14-04/5/1981

Amsterdam Island, NA NA NA 0.16 NA NA NA
02/10/1983

N. Zealand NA NA NA 013+ NA NA NA
06/20,07/10-28/83 0.015

Analytical method: Total C by oxidation to CO, followed by MS, After 1984 coulometric C
analyzer.

Sample type: Hi-vol glass fiber total and cascade impactor, sampling times days to weeks.
Shipboard and tower on idand, wind dir. controlled

Corrections: None

Other: Stable C isotopes

Reference: Cachier et al., 1986

L ocation: South Coast of Japan.

Year: 1982
Concentration (ug nr3)
Sampling date(s) | Mass BC OC TC SO, NH4* NOs
12/17-19/822 120+ 1.0+ 18 28+ 32+14 NA NA
08 0.2 0.75

12/17/82, 221 23 44 6.7 3.2 NA NA
12/19/82b

dentire cruise

bclose to Tokyo Bay

Analytical method: Two step thermal

Sample type: <0.6 um collected on a cruise from Tokyo bay to Hyuga and back
Corrections: None

Other:

Reference: Ohta and Okita, 1984



L ocation: Oki Island, Sea of Japan
Year: 1983-1988

Concentration (ug nr3)
Sampling | Mass BC OC TC SO42 NH4* NOs
date(s)
41/2year | NA  NA NA 173+ 359+ 0510 0.114%=0.10
average* 0.53 1.06 0.28
1984 NA NA NA 1.52 3.33
1985 NA NA NA 1.33 3.23
1986 NA NA NA 190 3.62
1987 NA NA NA 1.76 3.42

* Averages (arithmetic mean) for Dec. 1983 to May 1988

Analytical method: CHN analyzer (Y anaco, MT-2)
Sampletype: <10 um, quartz, monthly low-vol., site 200 ma.s.l.
Corrections. None

Other:

Reference: Mukai et al., 1990

L ocation: Corsica
Year: 1986

Concentration (pg nr3)

Sampling time(s) | Mass BC oC TC SO42  NHgt  NOg

Spring 1986 NA 04 15 19 NA NA  NA
(0.1-0.8) (1.0-3.6)

Analytical method: Two step combustion
Sample type: Glass fiber, no size separation
Corrections. None

Other:

Reference: Cachier et al. 1989

L ocation: St. Nicolas I dand, California
Year: 1987

Concentration (ug nr3)

Samplingtime(s) | Mass BC OC TC S04 NHst NOs3

6/19/87-9/3/)872¢ 9.7 010 081 091 277 NA 0.46
6/19/87-9/3/87 174 016 153 169 357 NA 1.58

a<25um




b<10pum

Analytical method: DRI

Sampletype: PMo s, PM1g, 24-hr samples

Corrections: 10-30% OC on backup, not used to correct OC
Other:

Reference: Chow et al., 1994

L ocation: Anacapa | sland (32 km west of Ventura, CA)
Year: 1989

Concentration (ug nr3)

Sampling time(s) Mass BC OC TC SO42 NH4* NOs

01/10/89-12/30/89 | NA NA NA 31+045 3.6+064 08+09 2.3+0.74

* nss = 2.8+ 0.86 pg mr3

Analytical method: DRI

Sampletype: 24 hr, Hi-Vol, <10 um, every sixth day. 70 m above sea level.
Corrections: None

Other: Na, ClI, S

Reference: Chow et al., 1996

L ocation: East China Sea and W ester n Pacific Ocean
Year: 1990, 1991, 1993

Cruise 1, 125°-128° E and 28°-32°N;Cruise 2, 124°-128° E and 27 -32°N;

Cruise 3, 126°-129° N and 27-30°N

Concentration (ng nr3)

Sampling date(s) Mass BC OC TC S0O4% NH4* NOs3

Cruise 1 133+ 43 ?
12/07 -20/90

Cruise 2 505 + 316 ?
10/24/91 -11/18/91

Cruise 3 355+ 127 ?

04/24/93/-05/06/93

Analytical method: Aethalometer




Sample type:

Corrections. None

Other:

Reference: Parungo et al., 1994

L ocation: Mace Head, Ireland
Year: 1993

Concentration (ug nr3)

Samplingtime(s) | Mass BC OC TC S04 NHst NOs

September 1993 NA 004 040 044 NA NA NA
(4 samples)

Analytical method: Optical/thermal
Sample type: Lo-vol, Hi-vol
Corrections. None

Other:

Reference: Castro et al., 1999

L ocation: Areéo, Portugal,
Year:1993-94

Concentration (ug nr3)

Samplingtime(s) | Mass BC OC TC SO4& NHjst NOs

1993-94 NA 065 261 326 NA NA NA
(118 samples)

Analytical method: Optical/thermal
Sample type: Lo-vol, Hi-vol
Corrections. None

Other: Secondary OC = 45-78%
Reference: Castro et a., 1999

L ocation: South Uist, Outer Hebrides
Year: 1993 - 1994




Concentration BC (ng mr3), SO42 in ug (S)mr3

Sampling time(s)* Mass* * BC OC TC S04 NHg* NOs

Marine winter 3.9 16 NA NA 0139 NA NA
(0.4-8.4) (7-55)

Marine summer 1.4 26 NA NA 0249 NA NA
(0.5-3.5) (9-63)

Contin. winter 45 328 NA NA 2011 NA NA
(0.1-10.5) (36-1174)

Contin. summer 1.9 82 NA NA 1356 NA NA
(0.6-5.7) (20-553)

* Nov. 1993 - Aug'94; results sorted by trgjectories, ** From dry accumulation mode

Analytical method: Aethalometer, bulk composition
Sample type: PM1g for bulk analyses

Corrections: None

Other: In situ volatility, size distributions

Reference: Lowe et al., 1996

L ocation: Cheju Island, Korea (126°10'E, 33°17'N)

Year: 1994
Concentration (ug nr3)
Sampling date(s) | Mass BC oC TC SO42 NH4* NOs
06/20/94 - 20.2+ 038t 458+ 496 13564216 4.24+05 0.10+0.10
08/01/942 46 006 049
08/02-10/19/94b | 6.62+ 0.08+ 2.36* 2.44 <130 047+£0.07 2.16+0.19
0.84 0.02 0.16

apolluted air from Japan and Korea
bmarine background North Pacific Ocean

Analytical method: BC, OC by oxidation on MnO,
Sampletype: <2.5um

Corrections. None

Other: HNOg3, HCI, NH3

Reference: Kimet al., 1998

L ocation: Point Reyes, California
Year: 1993, 1994

Concentration (ng m-3)

Sampling time(s) | Mass BC  OC TC S04 NH4*  NaCl
06/27-28/1994* NA BD 2498 TC=0C 160.0 634 1980
06/28-29/1994* NA BD 3742 TC=0C 2839 972 191




07/05-06/1994* NA BD 1213 TC=0C 5247 888 12117
10/20-21/1993** | NA 1494 8945 1044 395.6 189.0 NA
10/22-23/1993** | NA 784 7780 856.4 2471 834 NA

* Oceanic air
** Stagnant air, no wind
BD below detection limit

Analytical method: EGA, IC

Sample type: MOUDI, total from 0.05 to 3.2 um. No afterfilter
Corrections: None, no filters used

Other: CCN apportionment, size distributions

Reference: Rivera-Carpio et a., 1996

L ocation: Areéo, Portugal (40° 30' N; 8° 47 W)
Year: 1993 - 1994

Concentration (pg nr3)

Sampling date(s) Mass BC ocC TC SO4% NH,4* NO3

11/93 - 08/94 Total | 15.3 0.82 2.73 3.55 2.29 0.76 0.42

Marine 7.0 0.18 0.52 0.7 0.87 0.18 0.05
Contam. marine 9.7 0.45 1.23 1.68 1.32 0.38 0.15
Modif. marine 12.1 0.19 0.74 0.93 2.07 0.69 0.03
Cont. North 31.8 2.04 7.70 9.74 3.67 1.53 0.40
Cont. South 21.8 1.49 5.49 6.98 3.05 1.35 0.36

Analytical method: Thermo-optical

Sampletype: < 0.95 um, sampling at 10 m tower, ~300 m from beach.
Corrections. None

Other:

Reference: Pio et al., 1996




L ocation: Haha-jima, Ogasawar a | slands (140°10'E,
26°38'N)
Year: 1994 - 1997

Water soluble mass concentration (ug m-3)

Sampling date(s) BC WSOC nss SO42 NH4* NOs
Dec.'94 - Jan.'97a | NA 0.383 1.13 0.236 0.0157
Dec.'94 - Jan.'97b | NA  1.00 0.626 0.0157 0.576
By ar masses

Continental@ NA 0.466 1.58 0.345 0.022
Continental.P NA 0.095 0.865 0.0238 0.843
Marine @ NA 0.234 0.303 0.0408 0.005
Marine P NA 1.20 0.249 0.0197 0.176

a<1.1pm, b>1.1 pm

Analytical method: TOC for water-soluble organic C (WSOC), IC for ions
Sample type: Andersen Hi-Vol, <1.1 um (afterfilter) and >1,1 um
Corrections. None

Other: CCN

Reference: Matsumoto et al.1988

L ocation: Cape San Juan, Puerto Rico

Year: 1995

Concentration (ug nr3)
Sampling dates | Mass BC oC TC  SO42 NH4* NOs
Feb. 12-17 NA <005 381+145 25776 NA NA
March 13-17 NA <0.05 33978 256146 NA NA
May 30-June 2 NA <0.05 456+34 31675 NA NA
Average 391+106 274+66

Analytical method: EGA, IC

Sample type: Quartz, Teflon, <0.5um

Corrections: YES, Reported as Filterable particulate OCp,
Other: Semi-volatile OC?

Reference: Novakov et a. 1997

L ocation: Pico del Ingles, Tenerife (28.50°N, 16.3, 0°W)
Year: 1995, 1996

Concentration in cloud water (ug m-3)

| Sampling time(s) | Mass BC OC TC nssSOs> NH4* NOs




06/10 - 07/07/1995 053t040 NA NA 3.7#2.6  100£0.6  21*1.2
07/04- 07/25/1996 (0.07-24) NA NA (0.3-90) (0.2-2.4) (0.2-5.0)

Analytical method: DRI for BC (no OC), and IC

Sampletype: Cloud water collected by active strand collector. Filtered water on quartz used for
BC

Corrections: None but problems in BC measurement in cloud water discussed.

Other: Na = 3.5+£2.6; CI- = 6.5+5.5; MSA = 0.080+0.066

Reference: Boryset al., 1998

L ocation: Eastern Atlantic, ACE 2 (29°to41° N and 7° to
15° W)
Year: 1997

Concentration (ug nr3)

Sampling time(s) | Mass BC oC TC S04  NHgt NOs3

06/20/ - ? 0.4+0.3 0.8+0.7 1.3+1.0 5.1+2.0 ? ?

07/25/19972
06/20/ - ? not measured 0.8+0.3 ? ? ?

07/25/1997b

a<lum
b lum

Analytical method: EGA, IC

Sampletype: <lum and >1um, double quartz, shipboard
Corrections: Yesfor OC and BC

Other: Water-soluble C

Reference: Novakov et a., Tellus, in press 19997



RURAL
U.S.LOCATIONS

L ocation: G. Smoky M nt. Nat. Park (35°40'N; 83°36'W)
Year: 1978

Concentration (ug nr3)

Sampling date(s) Mass BC OC TC S04 NH4t NO3

09/20-26/78 240 11 22 33 112

Analytical method: OGI for TC, OC; XRF for S
Sample type:37 mm quartz, dichotomous <2.5 um
Corrections. None

Other:

Reference: Stevenset al., 1980.

L ocation: Atlantic coast, L ewes, DE
Year: 1982, 1983

Concentration (pg nr3)

Sampling date(s) Mass BC oC TC SO4% NHs*  NO3

08/01-31/82 167+ 0.7+ 40x17 47 7250 NA NA
11.0 0.5

01/25/83-02/28/83 | 153+ 11+ 24+09 35 54+36 NA NA
6.9 0.7

Analytical method: OC, BC by GM method
Sample type: Dichotomous sampler <2.5 pm.
Corrections. None



Other:
Refer ence: Wolff et al. 1986.

L ocation: Allegheny Mtn., Laurel Hill

Year: 1983

Concentration (ug nr3)
Sampling date(s) | Mass BC OC TC S04 NH4t NOs
08/05-28/832 64 12 20 32 187 3.1 0.5
08/05-28/83b 59 14 23 37 198 3.1 0.6
aAllegheny Mtn
bLaurel Hill

Analytical method: OGI
Sampletype: <5.5 um, Hi-Vol.
Corrections. None

Other: SO,, O3, NOy, PAN, HNO3
Reference: (40) Keeler et .

L ocation: Northern Michigan (45°30' N; 84°42'\W)

Year: 1983/84; 1984/85

Concentration (ug nr3)
Sampling date(s) Mass BC oC TC SO42  NHgt  NOg
12/09/83 - 04/06/84 | NA 0.72 1.72 2.44 2.70 NA NA
(0.07-3.5) (0.66-5.7) (0.59-
10.8)
12/05/84 - 04/17/85 | NA 0.48 2.2 2.68 2.48 NA NA
(<0.04-  (0.12-5.6) (0.18-
2.0) 14.2)

Analytical method: GM (Cadle et a., 1980)
Sample type: 47 mm quartz, open face
Corrections. None

Other:

Reference: Cadle and Dasch, 1988.




L ocation: Grand Canyon region
Year: 1984 - 1989

Concentration (ug nmr3)
Sampling time(s) | Mass BC OC TC SO4% NH4* NOs
Winter NA NA NA 0.78£0.23 0.70+ 0.08 NA NA
Spring NA NA NA 0.90£0.31 091+0.14 NA NA
Summer NA NA NA 1.30+£0.48 1.4+0.18 NA NA
Fall NA NA NA 0.93+0.22 0.96%0.20 NA NA

Analytical method: ERT (MnQO5)
Sample type: 47 mm, quartz, <2.5 um.
Corrections. None

Other: Crustal, humidity

Reference: Vasconselos et al., 1994

L ocation: Southern Ontario
Y ear: 1986

Concentration (ug nr3)

Sampling time(s) Mass BC OC TC S04 NH4* NOs
06/29/86 - 08/09/86 | 20.1 0.8 52 6.0 13.0 NA NA

Analytical method: OGI
Sampletype: <2.5 um, quartz
Corrections. None

Other: Cod burning influences
Reference: Keeler et al., 1990

L ocation: Tanbark Flats, Angeles National Forest, California

(870 m elevation)
Year: 1986

Concentration (ug nr3)

Samplingtime(s) | Mass BC OC TC S04 NHst NOs3

Annual average 32.4 12 64 76 39 1.9 3.1

Analytical method: Sunset lab.



Sample type: <10 um, 47 mm quartz, 24-hr samples every 6th day.
Corrections: None

Other: Max. min., monthly means, mass balance.

Reference: Solomon et al., 1989

L ocation: San Joaquin Valley, California
Year: 1988 - 1989

Concentration (ug nrs) |
Sampling time(s) | Mass BC oC TC SO42 NH4* NOs3
06/14/88 - 20.0+ 146+ 330+ 476 197119 NA 6.28+11.43
06/09/892 126 083 238
06/14/88 - 2329 132+ 266+ 398 250+141 NA 8.52+11.30
06/09/89b +20.3 085 1.72

aCrows Landing - agricultural
b Kern - National Wildlife Refuge

Analytical method: DRI

Sample type: PM3 5, 47 mm quartz, 24-h samples

Corrections: Quartz denuder in the 2.5 pum channel two filters back - to -back. OC on backup
filter within 1 or 2 SD of OC on field blanks.

Other: Trace elements, Mass concentration time series

Reference: Chow et al., 1993

L ocation: U.S. National Parks (IMPROVE)
Year: 1988 - 1991

Denali Nat. Park, Alaska

Concentration (ug nmr3)
Sampling time(s) | Mass BC  OC TC SO4Z  NH4* NO3
Winter 1.6 0.1 0.43 0.53 0.51 NA 0.1
Spring 24 01 0.50 0.60 0.65 NA 0.1
Summer 27 01 1.1 1.2 0.36 NA BD
Fall 1.2 0.1 0.43 0.53 0.30 NA 0.1
Annud 1.9 0.1 0.64 0.74 0.44 NA 0.1

Great Smoky Mountains and Shenandoah National Parks, TN, VA
Concentration (pg nr3)
| Sampling time(s) | Mass BC OC TC SOz NH4t NOs




Winter 65 04 14 18 22 NA 0.8
Spring 106 05 19 24 44 NA 0.8
Summer 166 05 31 36 76 NA 0.3
Fall 97 05 19 24 41 NA 05
Annual 109 05 21 26 46 NA 0.6

|le Royale and Voyageur s National Parks, MN, M|

Concentration (pg nr3)
Sampling time(s) | Mass BC  OC TC S0, NHs* NOs3
Winter 5.2 0.2 1.0 1.2 15 NA 14
Spring 54 02 13 15 19 NA 04
Summer 6.2 0.3 2.2 2.5 1.6 NA 0.1
Fall 4.3 0.2 1.3 15 1.2 NA 0.4
Annual 5.3 0.2 15 1.7 15 NA 0.6

M ount Rainier National Park, WA

Concentration (ug nr3)
Samplingtime(s) | Mass BC OC TC SO4%  NHgt NO3z
Winter 38 05 18 2.3 0.43 NA 0.1
Spring 52 05 19 24 10 NA 0.2
Summer 67 05 21 2.6 1.7 NA 0.4
Fall 53 05 22 2.7 0.95 NA 0.2
Annual 51 05 20 2.5 0.95 NA 0.2

Arches, Bryce Canyon, Canyonlands, Grand Canyon, Mesa Verde and Petrified Forest
National Parks, UT, NM, AZ, CO

Concentration (ug nr3)
Samplingtime(s) | Mass BC OC TC S04 NHst NOs3
Winter 29 02 078 098 0.65 NA 0.5
Spring 34 01 071 08L 065 NA 0.2
Summer 41 02 11 1.3 0.95 NA 0.2
Fall 32 02 08 11 0.87 NA
Annual 34 02 08 11 0.80 NA

Rocky M ountain and Y ellowstone National Parks, Bridger Wilderness and Weminuche
Wilderness Areas, Great Sand Dunes National M onument, WY, CO
Concentration (ug nr3)

| Sampling time(s) | Mass BC oC TC SO NHst NOg




Winter 20 01 064 074 036 NA 02
Spring 34 01 078 08 065 NA 03
Summer 48 02 17 19 073 NA 01
Fall 20 01 092 10 058 NA 01
Annual 33 01 11 12 058 NA 02

Pinnacles National M onument, Point Reyes National Seashore, and Redwood National
Park, CA

Concentration (ug nr3)

Samplingtime(s) | Mass BC OC TC SO4% NH4* NOs
Winter 56 04 16 20 0.65 NA 19
Spring 42 02 11 13 10 NA 0.8
Summer 45 01 10 11 14 NA 0.8
Fall 57 04 19 23 1.0 NA 1.0
Annual 50 03 13 16 1.0 NA 11
Everglades, FL

Concentration (ug nr3)
Sampling time(s) | Mass BC OC TC SO0,& NHs* NOs
Winter 56 04 13 17 17 NA 07
Spring 77 03 15 18 28 NA 0.9
Summer 91 03 21 24 18 NA 0.5
Fall 69 04 16 20 23 NA 0.5
Annual 71 04 16 20 21 NA 0.7

Jarbridge Wilderness Area, NV

Concentration (ug nr3)
Sampling time(s) Mass BC OC TC SO4% NH4* NO3z
Winter 11 BD 0.35 0.35 0.22 NA 0.1
Spring 24 BD 064 064 036 NA 0.1
Summer 4.5 0.1 1.2 1.3 0.51 NA 0.1
Fall 31 0.1 1.0 11 0.44 NA 0.1
Annual 2.8 0.1 0.78 0.79 0.36 NA 0.1

Hawaii Volcanoes National Park, HI
Concentration (pg nr3)
| Sampling time(s) | Mass BC OC TC SO NHst NOg




Winter 40 01 064 074 20 NA 0.1
Spring 36 01 057 067 18 NA 0.1
Summer 16 BD 036 036 065 NA 0.1
Fall 34 01 057 067 18 NA 0.1
Annual 32 01 050 060 16 NA 0.1

Acadia National Park, ME

Concentration (pg nr3)
Sampling time(s) Mass BC OC TC S0s& NHst NOs3
Winter 6.6 0.5 1.3 18 2.4 NA 0.8
Spring 61 03 11 14 26 NA 04
Summer 8.6 0.4 21 25 3.3 NA 0.3
Fall 5.6 0.4 11 15 2.2 NA 0.4
Annual 6.7 0.4 14 18 2.6 NA 0.5

Badlands National M onument, SD

Concentration (ug nr3)
Sampling time(s) Mass BC OC TC SO4%& NHs4t NOg
Winter 34 01 078 088 087 NA 0.6
Spring 50 01 092 10 14 NA 0.6
Summer 5.6 0.2 16 18 13 NA 0.2
Fall 4.0 0.1 11 12 0.87 NA 0.2
Annual 4.5 0.1 11 12 11 NA 0.4

Glacier National Park, M T

Concentration (ug nr3)

Samplingtime(s) | Mass BC OC TC SO4% NH4* NOs
Winter 53 0.5 2.1 2.6 0.73 NA 0.6
Spring 46 03 17 20 080 NA 0.2
Summer 54 0.3 2.1 2.4 0.65 NA 0.2
Fall 6.7 0.6 3.1 3.7 0.65 NA 0.3
Annual 55 0.4 2.2 2.6 0.70 NA 0.3
San Gorgonio Wilderness Area, CA

Concentration (ug nr3)
Samplingtime(s) | Mass BC OC TC SO4& NHst NOs3
Winter 46 02 08 11 036 NA 22
Spring 136 06 23 29 12 NA 69
Summer 13.8 0.8 3.0 3.8 1.7 NA 4.6
Fall 8.1 0.4 14 18 0.80 NA 3.1
Annual 9.8 0.5 18 2.3 1.0 NA 4.2

Y osemite National Park, CA

| Concentration (pg nr3)




Sampling time(s) Mass BC ocC TC SO4% NH4st  NOs3
Winter 2.5 0.1 0.78 0.88 0.29 NA 0.3
Spring 4.3 02 12 14 0.75 NA 0.3
Summer 7.2 0.5 2.6 31 1.2 NA 0.2
Fall 4.4 0.3 15 1.8 0.65 NA 0.2
Annual 4.5 0.3 15 1.8 0.7 NA 0.3
Crater Lake and L assen Volcanoes National Parks, OR, CA

Concentration (ug nr3)
Sampling time(s) | Mass BC  OC TC SO4% NH4* NOs
Winter 1.7 0.1 0.71 0.81 0.15 NA 0.1
Spring 30 01 10 11 0.44 NA 0.2
Summer 4.0 0.3 1.6 1.9 0.51 NA 0.2
Fall 2.8 0.2 1.2 14 0.29 NA 0.1
Annud 2.9 0.2 1.1 1.3 0.36 NA 0.2

Big Bend National Park and Guadeloupe M ountains National M onument, TX

Concentration (pg nr3)

Sampling time(s) | Mass BC OC TC SO42 NH4* NOs
Winter 3.6 01 078 0.88 1.1 NA 0.2
Spring 6.4 02 12 1.4 1.6 NA 0.3
Summer 6.6 01 12 1.3 1.8 NA 0.3
Fall 4.8 02 10 1.2 1.7 NA 0.2
Annual 54 01 11 1.3 1.5 NA 0.3
Analytical method: DRI
Sampletype: <2.5 um, quartz
Corrections: None
Other: Vighility, extinction apportionment
Reference: Mamet al., 1994
EUROPEAN LOCATIONS
L ocation: Abastumani, Geor gia (FSU)
Year: 1979

Concentration (ug nr3)
Sampling Mass BC OC TC  SO4% NH4* NOs
date(s)




07/03-24/79| 12.05+ 098+ 171+ 269 46+ 1.4+0.18
3.6 0.11 0.73 0.34

<0.07

Analytical method: BC, OC by OGI method
Sample type: <2.5um

Corrections: None made but recognized
Other:

Reference: Dzubay et al., 1984

L ocation: Background, Exelberg, Austria
Year: 1978

Concentration (pg nr3)

Samplingtime(s) | Mass BC OC TC S04 NH4* NOs3

December Avg. 27,5 NA NA 6.3 7.1 2.3 0.6

Analytical method: Combustion for TC

Sampletype: 0.1 - 6.5 um, Berner impactor

Corrections: None

Other: Trace metals

Reference: H. Draxler, Dissertation, Technical University of Vienna)

L ocation: Regional background K-Puszta, Hungary

Year: 1981/1982

Concentration (ug nr3)

Sampling date(s) | Mass| BC | OC | TC | SO4% | NH4t | NOs
June 81- July 82 0.81 9.6
*annual averages

Analytical method: Optical for BC, PIXE for S
Sample type: Nuclepore, 0.4 4 pore size
Corrections: None

Other:

Reference: Heintzenberg and Mészaros, 1985



L ocation: K-puszta, Hungary
Year: 1996

Concentration (pg nr3)

Sampling time(s) | Mass  BC oC TC SO42  NHg4* NOs

07/29/96-08/19/9% | 21.1 042 106 110 4.0 1.7 0.02

N - NE* 17 051 935 986 3.2 1.20 0.17
N - NW* 25 0.50 11.8 12.3 4.75 2.25 0.25
*grouped by trgectories

Analytical method: ACPM (Ambient Carbon Particulate Monitor) ??, capillary electrophoresis
for w.s. ions

Sampletype: <2.5 um, substrate ?7?

Corrections. None

Other: Diurnal, no day - night difference

Reference: Molnar et al. 1999

L ocation: K-puszta, Hungary (46°58'N - 19°33'E)
Y ear:1996

Concentration (ug nr3)

Sampling time(s) Mass BC OC TC SO4%& NH4st NOs3

July - Aug. 5days | 24.0 06 50 55 25 19

Analytical method: TC by a CHN analyzer; OC-BC by two step French method, Mass by
TEOM ambient particulate monitor and gravimetric on Hi-Vol.

Sample type: Hi-vol prefired quartz (450°C), PM 19, 20 - 48 hr samples.

Corrections: None

Other: WSOC = 48%, Carbonate

Reference: Zappoli et al. 1999

L ocation: Aspvreten (background), Sweden (58°48'N -
17°23'E)
Year: 1996

| Concentration (pg n3)



Sampling time(s) Mass BC OC TC SOs% NH4* NOs

June -July 5 days 5.9 010 22 2.5 14 0.3

Analytical method: TC by a CHN analyzer; OC-BC by two step French method, Mass by
TEOM ambient particulate monitor and gravimetric on Hi-Vol.

Sample type: Hi-vol prefired quartz (450°C), PM 19, 20 - 48 hr samples.

Corrections: None

Other: WSOC = 77%, Carbonate

Reference: Zappoli et al. 1999

L ocation: San Pietro Capofiume, Italy (44°39'N - 11°37'E)
Year: 1996

Concentration (ug nr3)

Sampling time(s) Mass BC OC TC S04 NHg* NOs

Sep. 1996, 6 days 39 10 62 85 77 6.3

Analytical method: TC by a CHN analyzer; OC-BC by two step French method, Mass by
TEOM ambient particulate monitor and gravimetric on Hi-Vol.

Sample type: Hi-vol prefired quartz (450°C), PM 19, 20 - 48 hr samples.

Corrections: None

Other: WSOC = 64%, Carbonate

Reference: Zappoli et al. 1999

L ocation: Tabua, Portugal
Year: 1994 - 1996

Concentration (pg nr3)

Sampling time(s) Mass BC OC TC S0O4%& NHgt NOs

July 1994 - August | NA  1.17 583 7.0 NA NA NA
1996 (25 samples)

Analytical method: Optical/thermal
Sampletype: Lo-vol, Hi-vol
Corrections. None

Other: Secondary OC = 68%



Reference: Castro et a., 1999

L ocation: Anadia, Portugal

Year: 1996

Concentration (pg nr3)
Sampling time(s) Mass BC OC TC S04 NHg* NOs
August 1996 NA 160 35 51 NA NA NA
(25 samples)
Analytical method: Optical/thermal
Sampletype: Lo-vol, Hi-vol
Corrections. None
Other: Secondary OC = 41%
Reference: Castro et a., 1999
L ocation: Hotel Everest View (3900 m)
Year: 1981, 1982

Concentration (pg nr3)

Sampling date(s) | Mass BC oC TC SO4% NH4* NOs
Dec. 81 - Jan. 82 NA <30 4412 -~74 0.90x1.06 NA 1.8+24

Analytical method: OGI

Sample type: 47 mm quartz no size segregation
Corrections: None

Other:

Reference: Davidson et al. 1988




L ocation: Antarctica, Syowa Station (69°00'S; 39°35'W)
Year: 1991

Concentration (ug nr3)
Samplingtime(s) | Mass | BC | OC | TC [ SO | NH4* | NOg-
03/19/91 - NA  NA NA 057 NA NA NA
04/29/91
05/13/91 - NA NA NA 098 NA NA NA
06/09/91
08/29/91 - NA NA NA 044 NA NA NA
10/29/91
11/28/91 - NA NA NA 102 NA NA NA
12/31/91

Analytical method: TC analyzer
Sample type: <0.7 um, Hi-vol impactor
Corrections. None

Other: Organic acids

Reference: Kawamura et al. 1996

L ocation: Antarctica, Halley 5 station (75°35'S, 26°14'W)
Year: 1992 - 1995

Concentration (ng m-3)

Sampling time(s) Mass BC OC TC S04 NH4t NOs3

Average NA 1 NA NA NA NA NA
Min. (May -July) NA 06 NA NA NA NA NA
Max. (Sep.-March) | NA 1.7 NA NA NA NA NA

Analytical method: Aethalometer

Sample type: Data"filtered" to exclude local contamination

Corrections: Uses =14 m? g1

Other: Similar data for Amsterdam Island. Mean BC = 8 ng mrl; Max = 21.5, Min= 3.5
Reference: Wolff and Cachier, 1998

L ocation: Background, Sonblick (3104 m), Austrian Alps

Year: 1995, 1996



Concentration (mass %)

Samplingtime(s) | BC OC TC  Tota water-soluble ions

September 1995 | 3.8 16.2 20.0 19.9
July 1996 50 537 587 21.9

Analytical method: IC for inorganics, TC by combustion, OC by integrating sphere
Sampletype: 7 stage low-pressure Berner impactor; 0.1 - 1.0 um

Corrections: None - impactor used

Other: CCN

Reference: Hitzenberger et a., 1999

L ocation: Background, Jungfraujoch, Switzerland (3454m

elev., 46.548°N; 7.984°E)
Year: July 1995 - June 1996

Month 6 8 9 10 11 12 1 2 3 4 5 6

BC(ngm?3 | 118 546 17.6 20.1 116 59 12.0 190 140 432 234 746

Analytical method: Aethalometer, using 19 as the apparent cross section
Sampletype: < 2.0 um, RH ™ 20%

Corrections: BC fromsap = BC x 10 (550nm)

Other: sap(550nm), sgp (450,559, 700 nm); sgsp (450, 550, 700 nm);
CN, Epiphanometer

Reference: Nyeki et al., 1998

L ocation: Background, M ount Gibbes, NC (35.78°N,

82.29°W, elev. 2006m)
Year: 1996 - 1997

BC concentration (ng nr3)
Month Polluted Marine Continental Maximum Minimum
June 1996 308.2 113.4 285.7 989 9.3
July 168.0 62.6 129.2 553.1 2.2
Aug. 257.3 71.3 185.2 716.0 1.0
September 173.9 36.3 148.9 507.7 1.0
October 196.0 60.0 119.3 743.7 1.0




March 1997 146.4 37.8 130.5 526.7 1.2
April 227.5 55.3 186.1 757.4 1.3
May 227.7 59.0 181.3 680.9 34
June 244.0 94.8 154.1 565.8 7.8
Average 1996-97 216.6 65.6 169.9
Std. deviation 47.8 235 50.6

Analytical method: Aethalometer, usings =19 m2 g1

Sample type: Date by sector: continental 290-240°, polluted 290-65°, and marine 65-240°
Corrections. None

Other: (7/18 - 8/9/ 96) LWC = 0.25 g mr3, Tot. BC = 101.2 ng m3, Interst. BC = 88.3
Refer ence: Bahrmann and Saxena, 1998

URBAN
ASIA

L ocation: Katmandu, Nepal (1300 m)
Year: 1981, 1982

Concentration (pg nr3)

Sampling date(s) | Mass BC ocC TC SO NHst NOs

Dec.81-Jan. 82 |280+12 17+1.3 44+1.07 610 1.7+16 NA 7.4+13

Analytical method: OGI

Sample type: 47 mm quartz no size segregation
Corrections: None

Other:

Reference: Davidson et al. 1988



L ocation: Sapporo, Japan

Year: 1982
Concentration (ug nr3)
Sampling date(s) | Mass BC OC TC SO4% NH4* NOs
Jan. - Dec. 1982 32.3 51 415 923 4.24 1.15+0.38 0.95+0.52
(16.7- (2.3- (44- (28-53) (0.6-1.72) (0.11-1.55)
46.1)  8.0) 14.5)

Analytical method: Two step thermal
Sample type: 24-h, <8um
Corrections. None

Other: Cl-, Na*, Ca?t, Al.
Reference: Ohta and Okita, 1990

L ocation: Sapporo, Japan

Year: 1982

pg 3
Sampling date(s) Mass BC ocC TC WSOC SO4%
January 36.4 7.5 4.5 12 1.9 4.8
February 335 7.9 3.9 11.8 2.1 4.9
March 43.2 5.6 4.6 10.2 1.9 54
April 46.1 4.2 48 90 1.6 5.0
May 354 4.0 2.8 6.8 1.6 4.6
June 26.9 3.7 2.3 6.0 14 4.0
July 21.0 2.7 1.9 4.6 1.0 4.4
August 16.7 2.2 2.1 4.3 0.8 3.8
September 28.6 4.2 35 7.7 1.2 2.8
October 31.8 54 6.4 11.8 2.4 3.3
November 311 6.1 55 11.6 1.8 3.9
December 43.0 6.9 7.6 14.5 2.4 4.2
Annual 32.319.3 50+1.8 42+ 92+ 1705 43+08

1.8 3.3

Analytical method: TC combustion at 850°C, OC removed at 300°C for 30 min in air
Sampletype: <8um pallflex quartz, 20 I/min. Site 26 m above ground.

Corrections. None

Other:

Reference: Ohta and Okita, 1984; 1990




L ocation: Beijing, China
Year: 1983-84

Concentration (ug nr3)

Sampling date(s) | Mass BC OC TC SO4% NHst NOs

March NA NA NA 525 171 NA NA
July NA NA NA 317 159 NA NA
December NA NA NA 106.7 185 NA NA

Analytical method: TC - combustion, S and elements XRF

Sampletype: <12 um, Quartz for TC, Millipore for XRF

Corrections. None

Other: Trace elements. S-C correlated in winter but not in summer. S/C increases with RH
Reference: Dod et al. 1986

L ocation: Nagoya, Japan
Year: 1984 - 1986

Concentration (ug nr3)

Sampling time(s) Mass BC oC TC S0O42 NH4t NOg3
Spring 114 10.7 15.2 25.9 NA NA NA
(70.5-160) (6.1-13.0) (10.8-20.7) (16.9-32.6)

Summer 87.2 9.8 12.6 22.4 NA NA NA
(63.6-131) (7.2-13.6) (9.8-17.5) (22.4-31.0)

Fall 119 17.9 22.0 39.9 NA NA NA
(68.5-187) (6.6-30.9) (10.7-34.1) (17.3-64.0)

Winter 102 13.7 15.1 28.8 NA NA NA
(30.9-195) (5.3-34.4) (7.2-30.4) (12.5-64.8)

Average 106 13.0 16.2 29.3 NA NA NA

Analytical method: Two step thermal.

Sampletype: Quartz, 24-h Hi. Vol. Site semi-urban.

Corrections. None

Other: Annual averages (%) TC/TSP=27.5; BC/TSP=12.2; OC/TSP=15.3; OC/TC=56;
TC/BC=2.3.




Reference: Kadowaki, 1990

L ocation: Tokyo, Japan

Year: 1986

Concentration (pg nr3)
Sampling date(s) | Mass BC OC TC S04, NHst NOs
Oct. - Nov.,1986 | 105.0 NA NA 270 6.1 0.78 4.6

Analytical method: TC by combustion
Sample type: Hi- Vol, daily (9:00 - 15:00).

Corrections: None
Other:

Reference: Okamoto et a. 1990

L ocation: Sendai, Japan
Year: 1986 - 1987

Concentration (% mass)
Sampling date(s) | Mass BC OC TC S04% H)0
Spring NA 158 268 426 165 226
Summer NA 116 195 311 183 390
Fall NA 195 329 524 109 195
Winter NA 158 256 414 158 20.7

Analytical method: Two stage combustion
Sample type: < 1um

Corrections: None
Other:

Reference: Hayasaka et a. 1992

L ocation: Sapporo, Japan
Year: 1986 - 1987

Concentration (% mass)

Sampling time(s)

Mass BC OC TC S04z H0

Winter

NA

207 305 512 128 244




Analytical method: Two stage combustion
Sampletype: < 1um

Corrections. None

Other:

Reference: Hayasaka et a. 1992

L ocation: Sapporo, Japan
Year: 1987-1988

Concentration (pg nr3)

Sampling date(s) | Mass BC OC TC SO,2 NHs* NOg

06/87 - 12/882 254 33 34 67 41 079 12
06/87 - 12/88P 241 36 36 72 40 064 09

ashinoro site
bHigashi - Tsukisamu site

Analytical method: TC and BC by two step method (Ohta and Okita, 1984)
Sample type: Hi-Vol, <10 pm (12 samples)

Corrections. None

Other: Anions, cations, Gas phase NOy and ammonia., seasonal variation
Reference: Kaneyasu et al. 1995

L ocation: Tokyo, Japan
Year: 1992

Concentration (pg nr3)

Sampling time(s) | Mass BC WSOC TC S04 NH4* NOs3

24-25, February 166 NA 3.2 11.3 NA NA NA
25-26, February 186 NA 34 10.6 NA NA NA
22-23, duly 389 NA 213 64.0 NA NA NA
23-24, July 216 NA 132 42.0 NA NA NA

Analytical method: TC - CHN analyzer, WSOC Shimadzu TOC on filtered water extracts.
Sample type: Hi-vol (30 km from city center)

Corrections: None

Other: Organic acids

Reference: Sempéré et a. 1994



L ocation: L ahore, Pakistan

Year: 1992-93
Concentration (ug nr3)
Sampling date(s) Mass BC oCc TC SO42 NHzt*  NOgz
09/21/92 - 10/01/932| 607+403 17.6+10.2 76.9x 945 184x135 NA 129+
39.1 8.50
09/21/92 - 500+386 17.7+14 643+ 820 21.2+13.6 NA 120+
10/01/93b 37.6 7.55
09/21/92 - 10/01/93¢ | 838+631 17.3+7.52 829% 100.2 18.6x943 NA 133+
38.9 7.05
aCity center
bIndustria site
CRural site

Analytical method: TC and BC by optical/therma method (Pio et al. 1994)
Sample type: Hi-Vol

Corrections. None

Other:

Reference: Smith et al., 1996

L ocation: Seoul, Korea

Year: 1994

Concentration (ug nr3)
Sampling date(s) | Mass BC oC TC SO42  NHgt  NOs3
06/13-22/942 NA 8.39+0.67 11.05+0.69 19.44 NA NA NA
06/13-22/94b NA 7.57+0.67 9.97+0.74 17.54 NA NA NA
a<10 pum
b<2.5 um

Analytical method: Oxidation over MnO»
Sampletype: Two size cuts <10 pm and <2.5 um
Corrections. None

Other:

Reference: Kimet a. 1999

AMERICAS, mostly U.S.




L ocation: Denver, CO
Year: 1973

Concentration (ug nr3)

Sampling date(s) | Mass BC OC TC SO, NHs* NOg

Nov. 73, 7 days 93 NA NA 157 6.9 NA NA

Analytical method: Combustion for TC, soxhlet extraction for unextractable C - substitute for
BC.

Sample type: 24-hr, Hi. Vol. (glass fiber?)

Corrections: none

Other:

Reference: Pierson and Russell, 1979.

U.S. Cities

Averagesfor Year: 1975
CA. OR, WA, AK (10 cities)

Concentration (ug nr3)

Sampling time(s) Mass BC oC TC S04  NHgzt  NOs3

Annual average | 87.9+34.1 42429 75+29 115343 9.5+50 NA NA

CO, MT, AZ, UT, SD, WY (6 cities)

Concentration (pg nr3)

Sampling time(s) Mass BC oC TC SO42  NHgt  NOg

Annual average | 72.8+39.0 2.7+1.5 6.2+4.0 8.9+55 4.3+1.7 NA NA

MA, M1, NJ, NY, PA, RI (9 cities)

Concentration (pg nr3)

Sampling time(s) Mass BC oC TC SO42 NHzt*  NOgz

Annual average | 72.7+12.0 4.4+1.3 52+17 10.6+x29 11.9+15 NA NA

AR, AL, FL,GA, LA, MS NC, TN, TX, SC (13 cities)

Concentration (ug nr3)

Sampling time(s) Mass BC oC TC SO42  NHgt  NOg

Annual average 70.4+215 3.2+1.2 6.3+2.3 9.6+3.2 10.2+25 NA NA




IL, IN, MO, OH, WI (7 cities)

Concentration (pg nr3)

Sampling time(s) Mass BC oC TC SO42 NHz*  NOgz

Annual average | 97.4+21.1 4.4+09 6.8+1.4 11.2+1.8 14.0+35 NA NA

Analytical method: OGI

Sampletype: NASN hi-vol (TSP), glass fiber, collected every 12th day (from Jan. 6th, 1975).
Analyzed in 1980-81. Stored at room temp.

Corrections. None

Other:

Reference: Shah et al., 1986

L ocation: New Y ork
Year: 1978-79

Concentration (ug nr3)

Sampling date(s) | Mass BC OC TC S04, NHst NOs

Annual averages | 26.5 312 514 827 6.35 NA NA

Analytical method: OGC

Sample type: Weekly <3.5 um samples, 42 total. Prefired glass fiber.
Corrections: none

Other:

Reference: Shah, et al. 1985.

L ocation: Denver, CO




Year: 1978

Concentration (ug nr3)

Sampling date)s Mass BC ocC TC SO4% NH,4* NO3
11/11/78 - 12/21/78 | NA 6.4 7.5 13.9 3.1 2.2 5.8
(1.6-14.0) (3.7-14.2) (1.6-52) (0.7-42) (1.0-85)
Analytical method: GM automated (App. OC, App. BC)
Sampletype: <2.0 um
Corrections. None
Other:
Reference: Countess et al. 1981.
L ocation: Houston, TX
Year: 1980
Concentration (ug nr3)
Sampling date(s) Mass BC OC TC SO4% NHst NOs3
09/11-19/80 Day | 42542 NA NA 7.6x05 16.7£1.4 4.3t04 NA
09/11-19/80 Night 29.8 NA NA 56 10.9 34 NA
Analytical method: TC combustion on MnO,
Sample type: Dichotomous sampler <2.5 um
Corrections. None
Reference: Dzubay et al. 1982.
L ocation: Detroit, M|
Year: 1981
Concentration (pg nr3)
Sampling Mass BC oC TC SO42 NHs* NOs3
date(s) -
06/01/81 - 24.75+13.47 2.32+1.01 538+2.20 7.7 9.22+7.43 NA NA

08/01/81 | (4.46-72.51)

(0.65-5.06) (1.08- (0.54-

12.58) 31.53)




Analytical method: GM combustion

Sampletype: Virtual impactor, <2.5 um, 24-h samples, continuous.
Corrections: None

Other:

Reference: Wolff et al. 1985.

L ocation: Detroit, M|

Year: 1981
Concentration (ug nr3)
Sampling date(s) Mass BC oC TC SO42 NHz* NOs
Oneweek inJduly | 42.4+17.4 1.620.9 7.1+£1.9 87 138123 NA NA
(13.8-745) (0.2-4.1) (4.3-11.2) (04-415 NA NA

Analytical method: GM combustion

Sample type: Dichotomous sampler, <2.5 um., every 4 hour, ~ 40 samples analyzed.
Corrections: None

Other:

Reference: Wolff and Korsog, 1985.

L ocation: Phoenix, AZ

Year: 1983
Concentration (ug nr3)
Sampling date(s) Mass BC ocC TC SO4% NH,4* NO3
Jan. 1983 NA 83+46 10.0 183%+85 3.0+21 2617 6.0+43

Analytical method: TC/BC by GM two step method.
Sample type: <2.8 um, 10 cm diam. quartz
Corrections: None

Reference: Solomon and Moyers, 1986

L ocation: Detroit, M|
Year: 1984, 1985




Concentration (ug nr3)

Sampling date(s) Mass BC oC TC S04 NHz* NOs

01/09/84 - 04/06/84 | NA 24413 55+20 79 NA NA NA
12/21/85-04/22/85 NA 21+11 57+21 7.8 NA NA Na

Analytical method: TC and BC by GM automated two step method

Sample type: Open face 47-mm quartz, 10 I/min, sampling times 50 - 100 hours.
Corrections: None

Other:

Reference: Muhlbaier-Dasch and Cadle, 1989.

L ocation: Southern California (SCAQYS)
Year: 1987

Concentration (ug nr3)

Samplingtime(s) |Mass BC OC TC SO4% NHst NO3
6/19/87-9/3/87

Burbank 426 221 913 1134 872 NA 511
Dtn. LosAngeles | 41.1 237 827 10.64 941 NA 4.33
Hawthorne 305 070 335 4.05 9.67 NA 1.25
Long Beach 254 099 335 434 742 NA 1.44
Anaheim 268 120 472 592 649 NA 236
Rubidoux 639 173 847 102 713 NA 2119
Azusa 471 264 953 1217 828 NA 509
Claremont 410 192 959 1151 679 NA 489
11/11/87-12/11/87

Burbank 783 6.32 1955 2587 376 NA 2202
Dtn. LosAngeles | 90.2 7.28 1846 25.74 4.38 NA 2264
Hawthorne 68.9 581 14.00 1981 493 NA 16.57
Long Beach 727 6.00 17.84 2384 442 NA 19.36
Anaheim 835 545 1388 1933 428 NA 30.56
Riverside 85.8 554 1361 1915 313 NA 29.04

Analytical method: DRI
Sample type: <2.5um



Corrections: Backup quartz used, 10-30% OC on backup, not used to correct OC.
Other:
Reference: Chow et a., 1994

L ocation: San Joaquin Valley, California
Year: 1988 - 1989

Concentration (ug nr3)

Samplingtime(s) | Mass BC OC TC S04 NHs4* NOs3

06/14/88-06/09/89

Stockton 2045 385 542 927 227 NA 642
Fresno 39.22 627 805 1432 275 NA 943
Bakersfield 39.80 544 650 1194 391 NA 10.82

Analytical method: DRI

Sample type: <2.5 um; quartz, 47-mm; 24-hr

Corrections: Quartz denuder in the 2.5 pum channel two filters back - to -back. OC on backup
filter within 1 or 2 SD of OC on field blanks.

Other:

Reference: Chow et al., 1993

L ocation: Rio de Janeiro

Year: 1985

Concentration (ug nr3)
Sampling date(s) Mass BC oC TC SO NHst NO3
06/29/85 - 07/07/852| NA 21.05+10.0 30.2+14.3 51.3 109# NA 544+39

6.5

07/08/85 - NA 492+22 968+x7.0 146 447+ NA 2.30+
07/10/85P 1.90 1.25
aCentral
bResidential

Analytical method: BNL two step method.
Sample type: Hi-vol, quartz, 12 hour day and night time samples.
Corrections: None




Other: 13C/12C; 14C
Reference: Tanner and Miguel, 1988

L ocation: Mexico City
Year: 1990, 1991

Concentration (pg nr3)

Sampling time(s) Mass BC OC TC SO4% NO3

09/12-25/90 NA NA NA 8.1+0.06 11.4+1.14 NA
(2.39-11.0)  (3.96-19.8)

02/12/ - 03/01/91 NA NA NA 9.1+0.5 5.97+1.65 NA

(6.0-14.8)  (144-29.5)

Analytical method: Proton Elastic Scattering and Laser Integrating Plate Methods

Sampletype: 6-HR, <2.5 um
Corrections. None

Other: Trace elements, reconstructed mass
Reference: Miranda et al. 1994

EUROPE

L ocation: Vienna, Austria
Year: 1978

Concentration (pg nr3)

Samplingtime(s) | Mass BC OC TC SO04% NH4*

NO3

December 1978 92.0 NA NA 233 175 5.8

7.0

Analytical method: TC by combustion
Sampletype: 0.1- 6.5 um, impactor
Corrections. None

Other: Trace elements

Reference: Puxbaum and Wopenka, XXXX

L ocation: Athens, Greece
Year: 1982, 1983




Concentration (ug nr3)

Sampling date(s) Mass BC OC TC SO4%& NHst NOs

June - Aug., 1982 | 440 82 257 339 29
Jan.- Feb., 1983 483 110 161 271 93

* Reconstructed mass

Analytical method: Oregon Graduate Center

Sample type: 47 mm glass fiber filter, no size segregation.
Corrections: Yes. Back-up filters treated as blanks
Other:

Reference: Valaoras, G. et a., 1988.

L ocation: Paris, France
Year: 1984, 1985

Concentration (ug nr3)

Sampling time(s) | Mass BC OC TC S04 NHs* NO3

Fall 1984 NA 16 42 58 NA NA NA
Winter 1985 NA 59 146 205 NA NA NA

Analytical method: Two step combustion
Sample type: Glass fiber, no size separation
Corrections. None

Other:

Reference: Cachier et al. 1989

L ocation: Helsinki, Finland
Y ear: 1985

Concentration (pg nr3)

Sampling date(s) | Mass BC OC TC S04~ NHst NOs

Jan. / Feb. 51.8 50 NA NA 147 NA NA
Apr./ May 810 49 NA NA 112 NA NA
June/ Aug. 359 27 NA NA 70 NA NA

Sep. / Nov. 40 64 NA NA 109 NA NA




Analytical method: BC from optical transmission through glass fiber filters. Calibrated against
"free" carbon (Kukreja and Bove, EST, 10, 187, 1986).

Sample type: 24-hr Hi-vol glass fiber.

Corrections: BC, some speculation about accuracy

Other: Ph, TSP, BC vs. SO42 correlation (r>0.61) high in every season.

Reference (35) : Viisanen et al.

L ocation: Gif sur Yvette, France
Year: 1985 - 1987

Concentration (ug nr3)

Sampling time(s) | Mass BC oC TC SO42 NH4z* NOs

Winter 1986 NA 2.4 6.7 9.1 NA NA NA
(0.9-5.4) (3.4-19.0)

Spring 1986-87 NA 19 6.5 8.4 NA NA NA
(0.9-4.6) (3.7-20.2)

Summer 1984-87 | NA 15 4.8 6.3 NA NA NA
(1.0-2.3) (4.6-9.5)

Fall 1985 NA 4.0 18.9 22.9 NA NA NA
(2.5-5.1) (13.3-33.7)

Analytical method: Two step combustion

Sampletype: Glass fiber, no size separation

Corrections. None

Other:

Reference: Cachier et al. 1989

L ocation: Coimbra, Portugal

Year: 1992, 1993

Concentration (pg nr3)

Sampling time(s) | Mass BC OC TC S04 NH4* NOs3

Oct. 1992-Mar. | NA 422 88 131 NA NA NA

"93

Aug. Sep. 1993 NA 1.78 532 7.1 NA NA NA

Analytical method: Optical/thermal (Pio)
Sampletype: Quartz, low vol. 50 I/min
Corrections. None

Other: Prim/Sec OC

Reference: Castro et al., 1999



L ocation: Oporto, Portugal
Year: 1992 - 1993

Concentration (ug nr3)
Samplingtime(s) | Mass BC OC TC S04 NHst NOs3
Apr.-Sep.1993 | NA 267 722 99 NA NA NA
Oct. 92-Mar.93 NA 533 906 144 NA NA NA

Analytical method: Optical/thermal (Pio)
Sample type: Quartz, low vol 50 I/min,
Corrections. None

Other: Prim/Sec OC

Reference: Castro et al., 1999

L ocation: Birmingham, England

Year: 1993, 1994

Concentration (ug nr3)
Samplingtime(s) | Mass BC OC TC SO NHs* NOg
May 1993 NA 138 482 6.2 NA NA NA
January 1994 NA 342 478 82 NA NA NA

Analytical method: Optical/thermal (Pio)
Sample type: Quartz, low vol 50 I/min
Corrections. None

Other: Prim/Sec OC

Reference: Castro et al., 1999

L ocation: Leipzig, Ger many
Y ear: 1995-1997

Concentration (ug nr3)

Sampling date(s) Mass BC

OC TC 8042' NH 4+ N 03'

07/01/95 - 04/30/95 | 38+21 2.3+2.3

(1.6-130) (0.13-11.0)

NA NA 68t55  34+24  49+44
(0.62-33.0) (0.08-14.0) (0.22-32.0)




Analytical method: BC: reflectance and atwo step combustion in air. Estimated uncertainty for
both 20%.

Sample type: PM1g, Hi-Vol

Corrections. None

Other: Annual change 1993 to 1995

Reference: Heintzenberg et al., 1998

L ocation: Aveiro, Portugal
Year: 1996

Concentration (ug nr3)

Samplingtime(s) | Mass BC OC TC S04, NH4t NOs3

August 1996 NA 126 304 43 NA NA NA

Analytical method: Optical/thermal (Pio)
Sample type: Quartz, low vol 50 I/min
Corrections. None

Other: Prim/Sec OC

Reference: Castro et al., 1999
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