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Chemistry Climate Model -

Q b - KARHESET /L CHASER [Sudo et al., 2002]
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Emission -8, MUK, fEE/ IR/ B*E EDSD NOxX

(A&-B2) | (NOx, CO, CHy, CoHg, CoHys CaHg, CaHg, I, AYTLY, FILRY, A8/—
JL,SO,, DMS)

Dry deposition |EREDEERC4T. R[iB. KIBEXEAS. BELGEDREE [Wesely, 1989]
(BzHELE)

Wet » Rain-out (in-cloud), wash-out (below-cloud), ice-sedimentation
GRMEXE) Reevaporation & reemission processes considered.




@ Aerosol simulation in CHASER-SPRINTARS | CAHAIER

Sulfate Chemical production by OH, O,, and H,0, is

(50,%) calculated in the chemistry component of CHASER.
(1 cloud pH is calculated as a function of ammonium
(NH,™) Pdust(Ca?*, etc), nitrates, and sulfate
concentrations

Nitrates Aerosol thermoequilibrium model implemented in

(NO5") CHASER calculates sulfate-nitrate-ammonium (SO,*
- NO; -NH,*) system in aerosol-phase.

Carbonaceaus Basically based on SPRINTARS [Takemura et al.,

(EC/0C) 2000] , but for SOA production which is calculated in
CHASER.
(e.g., Terpenes + O3 - SOA)

Mineral dust Based on SPRINTARS [Takemura et al., 2002]

Sea-Salt Based on SPRINtARS [Takemura et al., 2002]

() calculated aerosols concentrations are reflected on the radiation (incl. J-values),
cloud/precipitation, and heterogeneous reactions in the model.
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Annual total (/yr) based on the EDGAR

CAHAIER

Chemistry Climate Model

+ AR
+Methanol

NOx CO C2H6 C3HS Acetone ONMYV Isoprene Terpenes

TgN TgCO TgC TgC TgC TgC TgC TgC
BEZ/37@ | 23.10 | 33740 | 315 | 576 | 2.00 | 0.85 | 1.02 29.20 0.00 0.00
FEIAN K 9.65 | 889.40 | 4.50 | 2.62 | 1410 | 639 | 7.17 8.55 0.00 0.00
TR 000 [ 000 120 | 160 | 430 | 120 | 11.20 20.00 400.00 102.00
i 0.00 [ 000| 0.10 | 0.11 | 828 | 10.10 | 0.00 2.00 0.00 0.00
tiE 550 | 0.00| 0.00 | 000 | 000 | 000 [ 000 0.00 0.00 0.00
= 500 | 000| 0.00 | 000 | 000 | 000 [ 000 0.00 0.00 0.00
i, 22 Hk 0.55| 0.00| 0.00 | 000 | 000 | 000 [ 0.00 0.00 0.00 0.00
&5 43.80 | 1226.8 | 8.95 | 10.09 | 28.68 | 18.54 | 19.39 59.75 400.00 102.00

(Sulfate simulation)

v SO2:71.83 TgS(EEZR), 2.64 TgS(FRM A K), 0.085 TeS (HZEHE), 4.80 TgSCALL)
v DMS: 14.8 TgS (;&i¥)

The seasonal timing of biomass burning emissions is simulated by using satellite derived
hot-spot data.



IPCC-ARA4 ) Emissions: (S1) | Nox: TgN/yr, CO:TgCONT, NMHCs: TgC/yr, SO2: TaS/yr
Industr | B.B. | Vegqit. | Ocean | Soil LNOx Aircrft | Total
NOXx 27.8 10.2 0 0 55| 5.03(S1G) | 0.55-| ~49.10
5.22(S5G) 1.5
CO 471 | 507.5 0 0 0 0 0| 978.00
C2H6 4.35 1.75 1.20 0.10 0 0 0 6.20
C3H8 5.21 0.51 1.60 0.11 0 0 0 7.43
C2H4 5.16 3.91 4.30 2.76 0 0 0 16.13
C3H6 2.38 1.88 1.20 3.36 0 0 0 8.82
Acetone 1.37 0.16 11.2| 12.00 0 0 0 24.73
CH3OH 1.39 0.95 25.2 10.0 0 0 0 37.54
ONMV 7111 15.15 20.0 2.0 0 0 0| 108.11
Isoprene 0 0 400. 0 0 0 0| 400.00
Terpene 0 0 100. 0 0 0 0O 100.00
SO2 54.2 1.4 0 0 0| 0.09 55.70
DMS 0 0 15.2 0 0 0 15.20

(') CO: chemical production (Tg/yr) = 1605 (S1), 1747 (S2), 1557 (S3), 1845 (S4)
(') SO2: volcanic emission = 4.80 TgS/yr

CHASER
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Chemistry Climate Model
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Simulated global OH concentrations

(below 200 hPa)

» Global CH,CCI, lifetime of 5.0 years
« 49+0.3 years (BRAIMODHETEE, ° =
OH: July

78 V.
(77 ;\

CAHATER

OH: January

R OH BRES
[1e+5 molec./cc]

istry Climate Model

._5j [
1R/ =\
15+ //W??L)E!
& S
X, /" \I \_,‘/\ |
A A AN s
b= Pj/fﬂ \ iR
T | Bk
N\ & BOHBR iR
o | l\ | \ \\
- Lk AN \

|
\ Yok
| VAN 20
a “};—7-_\\\\\ f_!l I,
3

/

05

EQ 30N 60N

[1Te+5 molec./cc]
/d S

15 - ’ /

N

Methane lifetime defined as BAEKEDRLEIZ \ N
(global CH, burden)/ (loss in the troposphere) J:éOH(HOx):*._ﬁ!i \\
>Global CH, lifetime = 9.4-9.8 years 3 l .f /// ;g N
(cf. The IPCC estimate = 9.6 years) | /;/ Q )// _,//




CHATER

Chemistry Climate Madel

RAHEAY O EHEOEBEDOLE:. Observed (@) & calculated (O)

Reykjavik 64N 22W Mace Head 53N 10W Hohenpeissenberg 48N 11E

B0 — T T T T 1 T T T ST T T T T T T T T 1 a0 T T T T T T T T T_1T
obs. —@— F obs, —@— ] a kb obs. —@— 3

— 50 model () e model O 9 — model )
_E modeliSt) & _E_ &0 b model(St) A _E_ 0 meodel(St) A 3
: T 15= 04 -
2] £l ™ E = 3 E
: ] ?@P@”%QE E @gagm- I -
E i £ %% a £ 30 ﬁ E
8 320 E a:
A | #seictvonrota |
T M A M J J A S ONTID JF M AMNMJI J A O %1t%$,ﬁib§t—7 o N D

Ianth Manth

Ca mixing ratio [ppbv]

D3 mixing ratio [ppbv]

40_

30k

20

Kagoshima 32N 131E

Bermuda 3

G4W

T T T T T T T T T T T 70 ¢ LI R — T T T T ]
3 obs, —@— b obs, —@— ]
3 model — BO0 | model O 4
E _ model(St) & 4 3 E - model(St) &M
3 _ 1 290F
F I o E
=R o E . QL
Jg g S| Y =
® - 3 = F [
E E a0 | i E
S : ]
10 .
= n —L 1 1 1 1 1 B
J FM AMJI J A S OND J FMAM I J A Sgb L0
Manth Maonth

Samoa 145 189E

Oy mixing ratio [ppbv]

Mauna Loa 19N 155W

&0

T
obs. —@—
70 model (O
— medel(St) A

B0
al
40
3n
20
10

R

Cuiaba 163 56W

T T T T T T T T T T T
obs. —@—
model g
model(St)

H @H %ﬁ

i

-

'3

100

O3 mixing ratio [ppbv]

80

B0

40 |

20

9]
ellgo

modeESt]

g¥

o0 22 s saa

J FMAMJI J A S ONTED
Manth

J F M AMJ

J A S O N D
Maonth

O3 mixing ratio [ppbv]

s
7

50 T T T T T T T T T T T
obs. —@—
model
40 model(St) .

FMAMIJ A S ONTED
Marth

Cape Grim 408 144E

FMAMIJI AS ONTED

*™ Sudo et al. [

D002]



XTREAY Y Q2RI (Tg/yr) CHAIER

Chemistry Climate Model

Global NH SH
J—A 0312 | | Explicitd STEZRAE 1%

BB A ViR A 485 | | ~1000 Tg/yr

IEHER (%1) 4827 2961 1866
A2 -5312 -3176 -2136

LR iRIE (3% 2) —4420 -2596 -1824

EVA Y Wt -892 -580 -312
RyMEEAE R 407 365 42
OyJtit=Fam(a) 25 24 27
xR E(Te) 340 185 155

%1 NO + HO, >: 64%. NO + CH,0, >: 22%. NO + RO, >: 14%
%2 O(1D) + H,0 >: 57%. O, + HO, >: 28%. O, + OH >: 13%. Z M Hh: 2%
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Aerosols (CCN) number density calculated by the K2 ES model
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Organic Carbon
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- Reflected on radiation/ cloud
processes in the ES model.
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