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Source: Particulate Matter Science for Policy Makers
— A NARSTO Assessment, 2003.
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= Pope, C Arden III, Burnett, R. T., Thun, M. J., Calle, E. E. Krewskl D , Ito, k.,
Thurston, G. D., 2002. Lung Cancer, Cardiopulmonary Mortallty, and Long-term
Exposure to Fine Particulate Air Pollution. The Journal of the American Medical
Association, 287 (9), 1132-1141.

Each 10-pg/m? elevation in fine
particulate air pollution was
assoclated with approximately a
4%, 6%. 8%, and 1% increased
risk of all-cause,
cardiopulmonary, lung cancer +——
mortality, and others respectively.
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Lung Can‘celiml_ieath;aﬁ
0.336/70%10= 4.8%/10 ug/m’> PM,,

+ Dependent Variable: DEATH PEOPLE

" Method: Panel Least Squares

3 Sample: 2001M01 2008M12

> Periods included: 96

+ Cross-sections included: 4 e ﬁL‘ N s ‘:1 = -

B
-

i

+ Total panel (unbalanced) observations: 381 | 4

= )
: Coefficient Std. Error t-Statistic Prob. 200 1 '200 8 oF':\ 7}“’"

> GDP 9.67E-07 7.30E-06 0.132399 0.8947
- PEOPLE 5.78E-05 6.41E-06 9.015997 0.0000
> PMI10 0.336501 0.068309 4.926175 0.0000
> RAIN  0.003070 0.007182 0.427414 0.6693

» TOTAL _CIGARETTE -0.000170 2.70E-05 -6.296344 0.0000

v C -3.604926 21.42220 -0.168280 0.8665

-

+ R-squared 0.691595 Mean dependent var 70.16010

’ Adjusted R-squared 0.687483 S.D. dependent var 50.43336

v S.E. of regression 28.19389 Akaike info criterion 9.531711

> Sum squared resid 298085.9 Schwarz criterion 9.593802

> Log likelihood -1809.791 Hannan-Quinn criter. 9.556346

+ F-statistic 168.1864 Durbin-Watson stat 0.392737

. Prob(F-statistic) 0.000000 18
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PM, % £ 20088 7= 4 i (4 1) 7 A
(ug/m?) B 1 R R % - L M R
e 0.7 2,698 22.3 1,769 19.6 3.2 1.8
- A 1.5 1,623 18.3 1,071 18.2 3.6 2.3
A KB 0.7 445 23.4 290 19.1 0.6 0.3
27 B 0.4 363 16.2 185 19.9 0.2 0.1
S oP W 1.4 940 20.0 604 14.5 2.2 1.0
o 1.3 799 19.0 472 16.9 1.6 0.8

\_:

PM, s # £ (ng/m®)*(# 3 B 10 png/m3» 7~ = 5 H 40 8%)*2008 & 7~ = 4 i

B oAt 0.7 pg/m?

2008 % § M T4 ¥E R = A fic 2698 4

R < A Bk B 22.3%

S TR = A #iH 4= (0.7/10)*0.08*(2698%0.223)=3.2 (4 )
R 2.0 927 23.8 459 17.3 3.5 1.3
o 0.9 1,512 22.2 855 15.4 2.4 1.0
% i 1.7 1,513 18.9 736 18.5 3.8 1.8
B i B 1.5 1,143 19.9 555 18.4 2.8 1.3
B Bk - 135 20.7 82 213 . -
T E <0.0 1 475 20.2 232 17.7 0.0 0.0
SR 0.1 323 17.8 173 17.9 0.0 0.0
£ M Bk - 87 23.5 55 12.2 - -
T Bh - 10 8.3 2 - -

2t 45.1 20.9




20087 7 = A #iw (& 1) 7 A B A

o PMagHE
s ¢ 4 s ——— —
oA 0.7 1,278 677 736 522 7.8 5.0

- S 1.5 535 336 324 232 7.8 5.0

A [ B 0.7 183 106 131 84 1.2 0.9
A 0.4 190 123 109 61 0.7 0.4

oov B 1.4 305 197 202 134 4.3 2.9

o 3 1.3 223 186 140 137 3.3 2.2

{ PM, 3 £ (ng/m’)*(= 3 £ 10 pg/m’ s o g 5 5 7~ = 5 3 40 6%)*2008# < o ¥
{7 Ak

B AP W E0.7 pg/m?

2008:% ¥ o s ? B A 1278+677= 1955 4

SAH T E R RS A B 4= (0.7/10)%0.06%(1955)= 7.8 (1)
& B 2.0 288 171 238 159 54 4.7
o om 2t 0.9 510 354 392 266 4.7 3.6
B 2 B% 1.7 510 357 308 247 8.6 5.5
B L Eh 1.5 505 302 336 256 7.5 5.5
AT IA 0.0 34 31 31 13 - -
T OiE Bk <0.01 212 125 147 85 0.0 0.0
ooR Bk 0.1 147 83 95 52 0.1 0.1
£ ™ B% 0.0 19 17 25 15 - -
T 2 0.0 | 2 4 : : : o

|3t 97.8 70.1
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L 8% A% (%) 0 (8%) 7 T (6%) (1%) !

oA 0.7 3.2 7.8 3.9 1.8 5.0 2.8 24.6
B e 1.5 3.6 7.8 59 2.3 5.0 3.8 28.4
A% 0.7 0.6 1.2 0.7 0.3 0.9 0.5 4.1
r a7 0.4 0.2 0.7 0.3 0.1 0.4 0.2 2.0
oS¢ B 1.4 2.2 4.3 2.9 1.0 2.9 2.1 15.4
oo 1.3 1.6 33 2.4 0.8 2.2 1.7 12.1
AN 1.5 0.6 1.5 1.0 0.3 1.0 0.7 5.2
; 1L B AWA 2 8 oy A~ 4.2 1 Q 4 4 o Miav } A ;
= v TN 7 2 SN 4 3 > R
jr"i‘T [&]%%lbﬁ—i‘a’étir}%339'{/—&iﬁ’c =4 ;
] i
W o t
IR R A (T A A e F A B < 1% |
35 0 B 1.5 4.4 7.3 5.3 1.7 6.5 3.6 28.7
7 15 Bk 2.0 2.2 5.2 3.4 1.0 4.0 2.3 18.0
2 A 1.8 3.5 7.9 4.5 1.4 6.5 3.2 27.0
£ & B 2.0 3.5 54 3.9 1.3 4.7 2.8 21.6
o o3 B 0.9 2.4 4.7 3.2 1.0 3.6 2.2 17.1
B i Bh 1.7 3.8 8.6 6.2 1.8 5.5 3.6 29.6
B Rk 1.5 2.8 7.5 4.9 1.3 5.5 3.0 24.9
PR - : - - - - - -
o i B% <0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o K Bk 0.1 0.0 0.1 0.1 0.0 0.1 0.1 0.5
& R - - - - - - - -
i i g : : : : : : : - 22

ks 45.1 97.8 63.4 20.9 70.1 41.7 338.9




a2 A PM2oi £ .

(png/m’) R AL o i ;)]—‘5(4%) )2t
oA 0.7 22.6 15.6 38.2
B 2 7 1.5 30.6 19.8 50.4
& B 0.7 3.9 2.6 6.5
I 0.4 1.9 1.2 3.1
ooP 1.4 15.6 10.8 26.4
- 1.3 12.7 8.6 21.4
N 1.5 53 3.8 9.1
R A < 0.6 24.0 14.9 38.9
¥ [F B% 0.6 14.7 7.8 22.5

4r3 95 Pope et al. (2002) = 3 4x 10-pg/m’ PM, 5 #-3 e 4% #7F 5 Jp 7~ = H 3

B 7 LB 4 > 5B £S5654 250 F

Z ’H‘ 7o 1.8 25.1 17.7 42.8
3‘; 2% 2.0 20.9 14.8 35.7
i r.s?a ,%% 0.9 17.1 11.8 28.8
B Z 1.7 324 19.0 514
23 1.5 259 16.4 423
/ﬁ /\'—'}J /‘El";é‘ - = = =
v & Pk <0.01 0.0 0.0 0.1
Sl 1 0.1 0.5 0.3 0.8
£ M B - - - -
bt P agog = = - - 23
|3t 341.2 223.9 565.1
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Oregon  Seattle Washington Kansas Cily (24) Chicago 19 (12) Cleveland
esouri. Akron, Ohi
Wichita, Missouri ERE Gary, Day.ton' o ;Dn t|o o
Boise, Kansas _ @ Indiana/ Ohio @

(7)) Buffalo, New York
@ Steubenville, Ohio

Idaho

Salt Lake City %y @ Worcester, Massachusetts

(&) Boston

@ Springfield, Massachusetts
@ Providence, Rhode Island

(25)New York City
@ Jersey City, New Jersey
(28) Philadelphia
(3) Allentown, Pennsylvania

Reno, Nevada

San Francisco

San Jose,

California (49) Wilmington, Delaware

J (47) Washington, D.C.
Los Angeles @ Norfolk, Virginia
@ @)

Phoenix,
Arizona

(30) Pittsburgh
Atlanta

5an Diego, Houst .
CaIiForr%ia ousten (34) Raleigh, North Carolina
Dallas . 0 Charlotte, North Carolina
Albuquerque, Little Rock,
New Mexico ) Arkansas Tampa, (9) Charleston, West Virginia
Oklahoma City Florida

Figure 1. Distribution of Study Areas.

The locations of the counties included in the study are shown in gray, and the dots represent the approximate loca-
tions of the 51 metropolitan areas in the study. The metropolitan areas are coded by number as follows: 1 — Akron,
Ohio; 2 — Albuquerque, New Mexico; 3 — Allentown, Pennsylvania; 4 — Atlanta; 5 — Boise, ldaho; 6 — Boston;

7 — Buffalo, New York; 8 — Charlotte, North Carolina; 9 — Charleston, West Virginia; 10 — Chicago; 11 — Cincin-
nati; 12 — Cleveland; 13 — Dallas; 14 — Dayton, Ohio; 15 — Denver; 16 — El Paso, Texas; 17 — Gary, Indiana;

18 — Houston; 19 — Indianapolis; 20 — Jersey City, New Jersey; 21 — Kansas City, Missouri; 22 — Little Rock,
Arkansas; 23 — Los Angeles; 24 — Minneapolis; 25 — New York City; 26 — Norfolk, Virginia; 27 — Oklahoma
City; 28 — Philadelphia; 29 — Phoenix, Arizona; 30 — Pittsburgh; 31 — Portland, Oregon; 32 — Providence, Rhode
Island; 33 — Pueblo, Colorado; 34 — Raleigh, North Carolina; 35 — Reno, Nevada; 36 — St. Louis; 37 — San Di-
ego, California; 38 — San Francisco; 39 — Salt Lake City; 40 — San Jose, California; 41 — Seattle; 42 — Spokane,
Washington; 43 — Springfield, Massachusetts; 44 — Steubenville, Ohio; 45 — Tampa, Florida; 46 — Topeka, Kan-
sas; 47 — Washington, D.C.; 48 — Wichita, Kansas; 49 — Wilmington, Delaware; 50 — Worcester, Massachusetts;

51 — Youngstown, Ohio.

Pope, Ill, C. Arden Ph.D., Majid Ezzati, Ph.D., and Douglas W. Dockery, Sc.D. 2009. Fine-Particulate Air Pollution and Life Expectancy
in the United States. Volume 360:376-386 January 22, 2009
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A decrease of 10 ug per cubic meter in the concentration of fine particulate matter
was associated with an estimated increase in mean (£SE) life expectancy of
0.6110.20 year (P =0.004).

K

PM, ik A& =
%10 ug/m? >
H4ed 23

' Lo . 0.61 A o

Change in Life Expectancy, 1980s—1990s (yr)

o
o
o
@
oo
=
o
—
[

14
Reduction in PM, ¢, 1980-2000 (ug/m?3)

Figure 4. Changes in Life Expectancy for the 1980s-1990s, Plotted against Reductions in PM,_; Concentrations
for 1980-2000.
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+ Reductions 1n air pollution accounted for as much
as 15% of the overall increase 1n life expectancy
in the study areas.
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° %73.6-14  EMERFTRWZ fr
XIE 'IE; v]lr% C ERFEH T34 o

= 7 fer
cases per (pers - yr - cases per (pers - yr -
Hg/me) pg/m’)
PMio
{51776 4% (HA)-BE =2 5 5 5% (Wordley ef al., 5.04E-06
97)
- = A v 3 ﬁ —r-_“ ’ _& 1L B 6% (HA)-+$2% % %4(Dab ef al., 1994) 2.07E-04
B ‘Ig - T~ r, T of 9 il g% ik (LRS)-# & & 9 (Dusseldorp
fal., 1995) 1.708:03
. ﬁ etal,
> 'Fg ’-_7 > o] F of 4 3 % K (LRS)- 7% & £+ (Roemer &f
’:‘l\" A -7|?—; U B T ) ‘kf’ al., 1993) 7-208:04
vy o -T% & % (Pope&Dockery, 1992) 9.34E-04 7 79504
N N2 3 190 & 54 % (CB)-7% & 2% (Dockey ef 399604 :
PM, = 3 4c 1 ug/m° > o, 1760 -
1 0 1% 75 7% & ¥ ([Dockey ef al., 1989) A 14F-04
Ty - &k (Dab ef al,
S '; A . :t(};xé}. Wk kLA -7 %% (Dab ef o 5.43E.04
L]
* F 5ok 7 [Dusseldorp ef al., 1995) 4.69E.03
1% & S ¥ (CB)- & A (Abbey ef al,
3.92E-05
AN 2 ’ > 1995) 3.10E-03
=
1 J%- __& 8 5 O o ;':' E V‘-k T—':U £ 84 4% 7k B - A A o2+ (Dusseldorp 454003
0 2 et al., 1995) :
z , ¥ PR 75 8 & (RAD)- s A (Ostro, 1987) 2.00E-02
e A
2 <X __& 2345%&):‘,\: A PE B M B ER-KN 65 RUE LA  50E.06
° j (Schwartz&Morris, 1995) ’
i ERIGEH fcr 8 4734 fer
pﬁ% cases per (pers - yr - cases per (pers- yr- ppb)
ppb)

SO2

4 A /n'r-ir“ e -
3 ) 1 OOO & % E’}/’J K p_:\! ﬁ:‘] ‘/'é ':1‘;;*6; & (HA)-5% % #(Ponce de Leon., 0 04E-08
h SO2 4 4 HiEh B eyl 3§
ﬁ.’, = :& NOx
- th NO2 & 4 s B ey F
d NO2 4+ Os éhfi 4 ¥ ¥ (Rabl&Eyre,

4 1998)

QO3

{1F8 35 % (HA)-*9 % # # (Ponce de Leon., | 4205
1994)

S HE & 2 (Krupnick et al., 1990) 4.60E-02
ﬁfé}?&%ﬁ'} &% % # (MRADs) (Ostro et al., | 95E.02
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i?  (ppb) (ug/m’) dly
oo 0.01 1.4 18 8 884 11475 48936 0.04
B oz 0.02 3.2 25 10 1200 15579 66437 0.05
£ i 0.01 1.4 3 1 132 1713 7305 0.01
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oov @ 0.02 3.2 17 7 814 10564 45048 0.05
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o At ER 0.01 1.2 24 10 1157 15018 64044 0.05
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T OB 0.00 0.6 1 1 71 924 3941 0.00
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a2t 255 105 12266 159274 27168 1
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Visibility (km) = -0.098*PM, . (ng/m?)+ 12.2

> 1997-2009: S # ~ 5S¢ ~ 377 35
‘%%‘;’@‘%2@}-3‘3@5? 30
K (n=17,746)

25

20 -

|

15 - y = -0.0982x + 12.189
E R2 = 0.3246
X % Y
T 10
2 FEE Y
. —E(Y)
i
>

250

PM2.5 (ug/ m3)
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- (ug/m’) (m)
oAt 0.7 65
B 2w 1.5 147
P 0.7 66
35 B 0.4 38
oS¢ B 1.4 141
S@ W 1.3 131
ERE N 1.5 144

S L - 0.6 58
¥t [F] Bk 0.6 63
2t B% 0.7 72
T OBk 0.3 30
u & B 1.0 97
ov B 1.3 127
s FARLI-L 1.5 147
3 3 Bh 2.0 194
2 5k 1.8 178
z; & B 2.0 194
oo Bk 0.9 89
B i E% 1.7 163
B L B 1.5 152
o i Bk 0.05 0.5
-1 0.1 10
TiaE 1.1 105

25N 1
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o 0.31 0.6 2006.9.20~2006.9.23
FER ] 0.24 0.42 2006.11.14~2006.11.15
» 2006.9.20~2006.9.23
Ty . .
R frH 0.17 Uz 2006.11.14~2006.11.15
Vo (4R *= ml =X Wl
FERE )BT HGE 2 2006) 38



PSR KE LKL G 0 v Y R4 o

TS o ETPR S

o KERR3GE e
Y30 R pl g (Pg/k 3247 g) = /ko)
(4% ¥ &R E) (12% % Z k3 53 ) (=/kg)
. L 0.2~0.3 <5(%1)
% 40l <0.07 8.5~9.3(Er)
Bl 735 F/WHO Los ;
a____
FTHRKR I EAFEAFYRERFLE
39



235201067 R iFF 37 Fra? & R
12

sk B RO S LA S
SO, £ 48 %, NO_i& £ 25%, PM £ 14%,
VOCi € 31%

40



PM, 53 £ P A K A

1R 2 (—";;,@;;ﬁfig%;) R ERCE SR MR- S e 6 )3},% ot
(ug/m”) (Q0/ B (604 (107 ¥

i —— e ———e— O /0) P IR (6 70) Ui 70) !
e oAt 0.4 2.0 4.9 2.5 1.2 32 1.8 15.6
B oz 1.0 2.3 5.0 3.8 1.5 3.2 2.5 18.3
£ i 0.4 0.4 0.7 0.5 0.2 0.6 0.3 2.6
3w 0.2 0.1 0.4 0.2 0.1 0.2 0.1 1.2
o0 W 0.9 1.4 2.8 1.9 0.6 1.8 1.3 9.8
4
;.lyfb 27 EL > & EL 2% .1
f A 'f‘i"‘: LR /)é‘ e iv - s
- N Ve \ ¢ N 2 N . =2 .6
R F iU B3 40 > S F214 4 /E 2= K L
.6
' .0
Ho Bwppm A =T A p A s s B A R A )% .4
37 T R U9 Z.7 > 3.3 T.1 AR Y) Z.Z T/.7
a 3L 2% 1.3 1.4 33 2.2 0.6 2.6 1.5 11.5
Z R Bk 1.1 2.1 4.8 2.7 0.8 39 1.9 16.4
£ &5 1.2 2.2 34 2.4 0.8 2.9 1.7 13.4
o o@ B 0.6 1.5 2.9 1.9 0.6 2.2 1.4 10.5
B e 2% 1.1 2.4 5.6 4.0 1.2 3.6 2.3 19.1
B L Bk 1.0 1.8 4.9 3.2 0.8 3.6 2.0 16.4
B R — . - - - - . .
o i B <0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o K Bk 0.1 0.0 0.1 0.1 0.0 0.1 0.0 0.3

T Bh - - - - ; ; _ _ 41
s 28.5 61.8 40.0 13.2 442 26.3 214.0




IP-Mz.sﬁﬁf £ = A HH e

(F R EE) y
(ng/m’) L AT B 5 (4%) 2t
0.4 14.3 9.9 240
0.4 25 1.7 49
0.2 1.2 0.7 1.9
0.9 10.0 6.8 16.8
08 18 53 13 1

4r13 95 Pope et al. (2002) * 3 4x 10-pg/m’ PM, 5 #-3 e 4% #75 & Jp 7 - H 5

T REXERE S
H’E?lbjﬁ—i“gét’iéj?g‘ﬁﬁ357&ip—e &

% 35 Bh 11.5 7.9 19.4
2 K B% 1.1 15.3 10.8 26.1
£ B 2% 1.2 13.1 9.2 22.3
5@ Bk 0.6 10.5 7.2 17.7
% e P4 1.1 20.9 12.2 33.2
B ¥ E% 1.0 17.1 10.8 27.9
P Bh - - - -
T Bk <0.01 0.0 0.0 0.0
5O% BA 0.1 0.4 0.2 0.5
£ P E% . - - -
i T B - - - - 42
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PM, . at episode days in Taichung
PM; s mass conc.=105.8 + 14.1 gm™

Ammonium
Sulfate

Ammonium
Nitrate

25% 23%

Sea salt
Residual gﬂf’}* 20,
17 %
g Soil
Organics EC i
10% 6% e
(Cheng et al., 2009)

PM,, at episode days in Taichung

PM,s.10 mass conc.=43.3+12.7 gm™

Ammonium
Nitrate

Ammonium
Sulfate

Sea salt
10 %

Residual
36%

10 %
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R on=37, r=0.85, FB=7% calibration

11/17 11/24 121 12/8 12/15 12/22
1 TCP THP [0 THa [ other pomnt
[ diesel gasoline [ paved road [ unpaved road
other area —Jupwind downward —@— obs
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nitrate (u g m'3)

30

25

20

15

10

W

0

n=37,r=0.82, FB=0%

calibration

11/17 11/24 12/1 12/8 12/15 12/22
A TCP =2 THP = FCF T other point
1 diesel [ gasoline [ paved road [ unpaved road
EEE other area 1 upwind =S top B.C. —@— obs
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24.8N

24.6N

244N

242N

24N

23.8N

23.6N

234N

23.2N

23N

22.8N

S0, diff. (P2—P1) [ppb]

120E  120.2E 120.4E 120.6E 12086 121€ 121.2F 1214€

—ll O e

<-0.05 -0.03 0.03 0.05

pa———
S S e LAY LR AL TE LI LY

5 ¢ T RCEE FGD (1999)% (P1)75 (P2)34 4 5 M

Nitrate diff. (P2—P1) [ug m=]

120E  120.2f 1204E 120.6E 12086 121€ 121.2F 121.4E

<-2 -1 1 2
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K7201001
H5301744
N1900236
Motorcycles
C1400170

F1700736

19100563
Background

Area sources
Gasoline vehicles
Tunghsiao power plant
N1400562
N0702450

Diesel vehicles
Taichung power plant

Rest point sources

BEM

04 06 08 |

Ammonia sulfate reduction (ug m)

Diesel vehicles

Area sources
Motorcycles
Taichung power plant
K7201001
Background
N1900236
C1400170

F1700736

N1400562
Tunghsiao power plant
N0702450
H5301744

Rest point sources
19100563

(Gasoline vehicles

BEM

02 01 0 01 02 03 04 05 06

Ammonia nitrate reduction (g m)
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Location PM, 5 (ug/m?) period ref
# Wi 125 1999-2000 Yang et al. (2005)
University
+ A Tongji University 62 1999-2000 Yang et al. (2005)
Hainan 68 1999-2000 Ye et al. (2003)
100 2003-2005 rAaFmy iR E
gL 54 2007 &% % (2009)
3k 2103 57 2000-2001 Louie et al. (2005)
£ 34 2000-2001 Louie et al. (2005)
O http://app.mewr.gov.sg/web/Cont
Ty
FeE 35 20 ents/Contents.aspx?Contld=52
~ ' = o/ _) v Y N3 X . .
s P 2 BT WE S L EAPM R RN BT
i 25-35 2008 TW/EPA
e ¥ 35-40 2008 TW/EPA
B e 45-50 2008 TW/EPA
Los Angeles 31 1995-1996 Kim et al. (2000)

(1) Yang et al. (2005) Science of the Total Environment 343, 221-230.
(2) Yeetal. (2003) Atmospheric Environment 37, 499-510.
(3) #7434 :  http://app.mewr.gov.sg/web/Contents/Contents.aspx?Contld=52

(4) Louie et al. (2005) Atmospheric Environment 39, 1695-1710.
5 &% E_L A (2009), AR LR S ,%' v PM,,f=PM, 5i5 2w A 47,2009 21 (6) .
- httn://d. wanfanedata.com.cn/Periodical 7zehikx199902009_asnx .
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200367 13p » ¥ &5 L& 200597 20p > 34 EP 4 HE
¥%(0, PSI=32, PM,, PSI=30, ¥2(0,PSI=101, PM,, PSI = 69,
PM, . =16 ug/m?) PM, . =47 ug/m3) (2 R &3 i)

Rk 7 BE S E S5 Ha LR %L 5 200m =




h &> B e F (PM,5 =14 pg/m?) P B F510/ 5 ¢ (PM, 5 =40 ng/m?)
(2009) (2009)

i ¥ eh X 3 (covering sky)
| R Big:e~ &

e 1P L LG R TR LS B 8




1995 2000 2005 2006 2007 2008

2o TBAREEFE LD 424,155 470,121 494,488 503,439 513,394 514,759

1.5 r‘%?’ 139,736 149,319 153,072 154,514 160,563 161,927

4.% F ~ I~ ARE 27,213 25,399 23,863 23,957 23,431 22,447

5.5 A2% k¥ 130,722 148,204 144,110 145,811 147,927 147,287

6.7 o E Sk 16,506 18,486 19,455 19,915 20,465 20,389

7. 7E E FIEK A 15,823 12,401 12,233 11,923 12,358 11,915

9. i Av F R 61,271 73,464 93,982 99,292 102,407 103,285
1145 & 57 fo 1 RIS

Ol -Lak 32,884 42,848 47,772 48,027 46243 47,509

BT IE B F R feariR 296,166 315,172 297,694 304,274 312,145 303,517

Mg eriR2 L 3E -127,989 -154,949 -196,794 -199,165 -201,249 -211,242

x ik AriE 2 0t i) 1.43 1.49 1.66 1.65 1.64 1.70

BT pg R et Tiampl g A AP enBh A e L B o B TER 2 355 B g 59

R Rwi i mg 8

,‘\l,‘_g o




Ocean 1s 1n historical warm!

Global (60S—80N) Annual Mean Heat Content
relative to 1961—-90 average, err: lo

[1o= 1]

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Fig. 6. Time series of global mean ocean heat contents {10]2.}') computed from the previous (V6.2; dash-dotted) and
present temperature analyses (V6.3 thick and thin solid) from sea surface to 700 m. Thick solid curve indicates OHC
from the temperature analysis with the XBT depth bias comrection. Shading denotes one-sigma errors, following the

curve of the ver. 6.3 OHC.

(Ishii and Kimoto, J. Oceanography, 2009)
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Cheer up!! Taiwan.......
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i From: Chou, Kuel Tien <ktchou@ntu.edu.tw>
Date: 2010/6/30

Subject: Re: ***SPAM*** [ %3 T 2] Fwd: 7 M x ¥Rk 7“3 F 2 §!
To: twdemocracy2008@googlegroups.com
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. Pope III, C. Arden, E. Majid, D. W. Douglas, 2009. Fine-particulate air pollution and life expectancy in the United States. The new England
journal of medicine (360), 376-86.

. Tseng, Kuo-Hsin, Jia-Lin Wang, Pei-Hsuan Kuo, Ben-Jei Tsuang, 2009. Using VOC ratio as a photochemical index and its relationship with
ozone formation and OH concentration. Aerosol and Air Quality Research. (accepted)

. Tseng, Kuo-Hsin; Chien-Lung Chen; Min-Der Lin; Ken-Hui Chang; Ben-Jei Tsuang*, 2009: Vertical profile of ozone and accompanying air
pollutant concentrations observed at a downwind foothill site of industrial and urban areas. Aerosol and Air Quality Research, accepted. (SCI)

. Kuo, Pei-Hsuan; Pei-Chen Ni; Andrew Keats; Ben-Jei Tsuang®; Yung-Yao Lan; Min-Der Lin; Chien-Lung Chen; Yueh-Yuan Tu; Len-Fu Chang;
Ken-Hui Chang, 2009: Retrospective assessment of air quality management practices in Taiwan. Atmos. Environ., Vol. 43 (25), 3925-3934. (SCI &
EI, 2007 IF: 2.549, Rank 16/144 in Environmental sciences, Rank 11/51 in Meteorology & Atmospheric sciences).

. Tseng, Kuo-Hsin; Jia-Lin Wang; Man-Ting Cheng; Ben-Jei Tsuang*, 2009: Assessing the Relationship between Air Mass Age and Summer
Ozone Episodes Based on Photochemical Indices. Aerosol and Air Quality Research 9 (2), 149-171. (SCI)

. Cheng, Man-Ting, Wei-Chun Chou, Chia-Pin Chio, Shih-Chieh Hsu, Yi-Ru Su, Pei-Hsuan Kuo, Ben-Jei Tsuang, Shuen-Hsin Lin, Charles C.-K.
Chou, 2008: Compositions and source apportionments of atmospheric aerosol during Asian dust storm and local pollution in central Taiwan.
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