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Oy of lests for Temperature-adjusted Wood
Stove Emissions

2010: Simple (T/HDD > T/HDF

Over-estimated emissions in A

2013: (T/HDD > T/HDHr) x

Over-estimated emissions in AP3 - s

2013 - reviewed SMOKE GenTPRO; fc

2014a - (T/HDHr)
Found minor emis
Over-estimate

HDD Heating Degre
HoD Hour ¢



Data flow for applying wood stove emissions
temp-adjustment

Prototype WS Emission as f(Temp)

Normal Area Emis Normal Area HDD WS Emissions

Processing Emissions Processing for WS
Processing but with only WS Flat

WS zeroed

Gridded Temperature
Adjustment

v

v Merge WSO0 Area with with Temp
Adjusted WS emissions

Merge with other M3COMBO
source types l

(mobile, |
biogenics Merge with other source types
point...), (mobile, biogenics, point...)




Temperature Adjustment Debugging Output for Cell containing Yakima, WA

Feb 1 - 3 at Yakima for WSTA14
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Hourly PM2.5 [g/s] Feb 1-7, 2014, Seven Sites
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AIRPACT4 and WSTA14 emissions for February 1 & 2 (Sat- Sun)

Standard AIRPACT Mew AIRPACT
Wood Smoke PM2.5 Wood Smoke PM2.5
10,000 252 10,000 255
3,000 3,000
2,000 8,000
7,000 7,000
£.,000 6,000
5,000 5,000
4,000 4,000
3,000 3,000
2,000 2,000
1,000 1,000
0,000 0,000
ass 1 gz 1
February 1.2014 0000 February 1.2014 30000

Min= 0,000 at (1,1), Max= 6,019 at (57.142) Min= 0,000 at (1,1, Max= 15,781 at {57,142)




AIRPACT4 and WSTA14 Wood Stove PM for February 1 & 2 (Sat- Sun)

Ratio of Wood Smoke PHZ.5 Temperature at 2 meters

Mew Hethod # 0ld Hethod




CANADA (Watch out for sites where units may be mishandled?)
STD AIRPACT4 is RED AIRNow is BLUE WSTA14 is GREEN

Custer-Loomis [PM-Tf-bJ— AIRPACT4 hourly PM2.5[—— WSTA hourly PM2.5|—— AIRNow hourly PM2.5
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Kensington Park (PMZ3J—ARPACT4 hourly PM2.5|—— WSTA hourly PM2.5[—— AIRNow hourly PM2.5
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OREGON (near Portland)
STD AIRPACT4 is RED AIRNow is BLUE WSTA14 is GREEN

Beaverton - Highland Park (PM32 AIRPACT4 hourly PM2 5| —— WSTA hourly PM2.5 | —— AIRNow hourly PM2 5
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OREGON (near Coast)
STD AIRPACT4 is RED AIRNow is BLUE WSTA14 is GREEN

CTCLUSI Radar Hill-OR (PMJ5]— AIRPACT4 hourly PM2.5[—— WSTA hourly PM2.5|—— AIRNow hourly PM2.5

120 +
100 +
80 +
60 +

40 4

| I
X *I‘nﬂﬁ'hi / h g}ﬂlk-iL Al A 'J._..-—-a’r"tL'-* = A fos A ""J JL“ ‘J II ‘""h

N ERT sk

o 4

_20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

20, 2 2s Ty Ve Yop D0s Dn Do Tip T Vin Via Vrg Yre Ve Ve Sra Trg Ty o, By Sy n, 2. T, o
0,2 0, G, G0 Gl Gy gl B B, Gy G0 G0, 0 S ol oy B0, G0, ol G ot o Go G G0 Gy Gt o
0 (i (e {#] (v 0 0 (e (e (v (v 0 (i (e {#] (v 0 (i (e (v (v 0 0 (e (e (v (v 0

Date (LST)
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N ERT sk

]. ﬂﬂ I '] | & ) /] l
. .JH' av.a\ j A, .ﬁ#/\i A A "'I Jjﬁha‘

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
01 0,0 05 5 s .05 305 5707 5 0 00 0 1 T2 (0 7 s e 72 e 0 5 %0 % o R 0 %5 1% 105 (%5 5 %0 %
g “Og “O9p “Op Op “Up “Up SO Op O “Up Up “Up “Up O Op U Up Up Up Op g “Op Ty “Op g Op op

Date (LST)




IDAHO (STD AIRPACT4 and WSTA14 agree mostly?)
STD AIRPACT4 is RED AIRNow is BLUE WSTA14 is GREEN

St. Lukes Meridian (PMJ51—AIRPACT4 hourly PM2.5|—— WSTA hourly PM2.5[—— AIRNow hourly PM2.5

50 -
40 4

u
30 +

20 + | ‘ \|!, ' | . | | .
PN 4! gL | A AL A A l‘ N |
i !rﬁwwgwiﬂﬂL %’QL ‘W*NV»J“‘k}ﬁ"y“)“, f“‘ / V _ y

N UERT Y]

—

1 1 1 1 1 1 1 1 1 ]

-10 T T 1 T T T 1 T T i i i T T i 1 i i T T i
b 7 2/03 <‘)/03 <‘)/Og 2/05 2/06‘ <’)/0) <’)/03 <‘)/0‘9 Q/IO <7 7 2/7,9 <’)/7,_',1 <”/Lir 2/75 ‘9/76‘ 9/7) 2/73 <’)/7‘9 3/20 2/97 e/é‘e '?/é‘,; 2/4’4 %5 2/96‘ <°/<->) e/?e
00-‘00 Cb-‘oo Q)-'Oo Q)-'OO Q)-'OO 00-'00 Cb—'Oo aa—'Oo Q)-'Oo Q)-'OO Q)-'OO 00-‘00 Cb—'Oo a‘y-'Oo Gb-'OO Cb-'OO 00-'00 00-‘00 Cb—'Oo Q)-'Oo Gb-'OO Q)-'OO 00-'00 00-‘00 a‘y-'Oo Q)-'Oo Cb-'OO Q)-'OO

Date (LST)

Pocatello Garrett-Gould (PMI-5)— ARPACT4 hourly PM2.5[—— WSTA hourly PM2.5[—— AIRNow hourly PM2.5
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WASHINGTON Olympic Peninsula: scary missing & bad values from AIRNow...
STD AIRPACT4 is RED AIRNow is BLUE

WSTA14 is GREEN

Aberdeen-Division St (PMZ3J—AIRPACT4 hourly PM2.5|—— WSTA hourly PM2.5|—— AIRNow hourly PM2.5
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Raymond Commercial St. (PMJS]— ARPACT4 hourly PM2.5[—— WSTA hourly PM2.5[—— AIRNow hourly PM2.5
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CENTRAL WASHINGTON (AIRPACT4 and WSTA14 are both low)
STD AIRPACT4 is RED AIRNow is BLUE WETA14 is GREEN

Yakima-4th Ave (PMZ5]T_AIRPACT4 hourly PM2.5|—— WSTA hourly PM2.5|—— AIRNow hourly PM2.5
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Fractional Bias vs Mean Observed PM2.5 (ug/m3)
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Fractional Error vs Mean Observed PM2.5 (ug/m3)

Mt. Bachelor

A AP4 FractError
& APAWS Fract Error

Pinehurst
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Mean Observed PM2.5 (ug/m3)




Obs AP4 Frac.Bias AP4 Frac.Error] AP4WS Frac.

AP4WS Frac. Bias Error
Pinehurst, ID 15.2 -129% -122% 129% 122%
Yakima 7.9 -21% -8% 44% 40%
St Lukes, 1D 7.5 3% 8% 60% 61%
Tacoma L St 6.2 41% 77% 52% 81%
Puyallup 6.2 45% 83% 76% 98%
tacoma-Alexander 6.1 48% 81% 52% 84%
Nampa Fire Station, ID 5.7 41% 44% 53% 55%
Puyallup_tribe 54 60% 96% 65% 97%
Ellensburg 4.7 -12% -5% 61% 60%
Lewiston, ID 4.7 13% 20% 48% 48%
Seattle_QueenAnneHill 4.6 27% 57% 42% 63%
Portland Sauvie Is.] 4.3 60% 84% 64% 85%
Bend 4.1 75% 82% 78% 84%
Moscow, ID 2.4 56% 65% 65% 72%
Mt. Batchelor 0.2 179% 208% 183% 212%

Overall

MEAN
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Try a modified su

Check on pos
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