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Measures against global warming by taking advantage of administrative public

information and the verification of their effect on air pollution reduction

Ikuo Nakatani

Graduate School of Biosphere Science,
Department of Environmental Dynamics and Management,

Hiroshima University

ABSTRACT

This paper aims to evaluate countermeasures to global warming and photochemical
oxidants based on public administrative information, and to make proposals for these
same countermeasures. In other words, in regard to important global warming
countermeasures regarding the present environmental problems in particular, I evaluated
how the cost-effectiveness of government-subsidized projects contributes to overall
projects, performed a simulation considering, in particular, global warming in
Hiroshima Prefecture in regard to the reduction of air pollutants, which has not been
achieved at a high success rate (mainly in regard to photochemical oxidants), and
proposed effective reduction measures.

Chapter I is the “introduction,” wherein I summarized the current conditions and
prediction of greenhouse gases and air pollutants based on both international and
domestic literature such as the “IPCC” Fifth Assessment Report and “White Paper on
Environment.” Based on this summary, I evaluated government-subsidized projects in
regard to global warming countermeasures, specifically reduction measures for
photochemical oxidants in Hiroshima Prefecture in regard to air pollution.

Chapter II presents a study on the “contribution of government-subsidized projects
on global warming measures and predicted reduction in CO,”. In this Chapter, I used
public data to evaluate the contribution of CO, reduction by government-subsidized
projects on overall projects, and how the predicted CO, reduction by
government-subsidized projects measures against the national CO; reduction goal. In
addition, I calculated the amount of CO, reduction from the CO, reduction unit and
evaluated short-term and mid-term CO, reduction predictions. The results showed that
the cost-effectiveness of typical government-subsidized projects was twice as high as
overall projects, and its evaluation was valid.

Chapter III presents a study on the “simulation on photochemical oxidants in
Hiroshima Prefecture and reduction measures.” With Hiroshima Prefecture as the
example, I analyzed and examined photochemical oxidants using public data. For the
simulation of photochemical oxidants, I used the analytical software, ADMER-PRO,



and the NOx relative emission coefficient and VOC relative emission coefficient as
parameters. The results showed that, for reduction of photochemical oxidants, the
reduction of a precursor, or a NOx emission, cannot be a useful method; however, in the
Hiroshima region, VOC reduction can be useful. Specifically, when NOx emissions are
reduced by 50%, the concentration of photochemical oxidants only changes a little, but
when anthropogenic VOC emissions are reduced by 50%, the concentration of
photochemical oxidants could be reduced by about 7%.

Chapter 1V is the “general discussion.” Taking the evaluation results of Chapters II
and III into consideration, I discussed future challenges and application ranges of this
paper in regard to global warming countermeasures and photochemical oxidant
reduction measures. In addition, I discussed the application of photochemical oxidant
reduction countermeasures outside of Hiroshima Prefecture. Furthermore, I discussed
the relationship between greenhouse gases and photochemical oxidant precursors.

I hope that these evaluations are performed with higher precision in the future, leading

to contribution by each measure.

KEY WORD (¥%—7—F)
Global warming countermeasure, CO, reduction, Subsidized project,

Photochemical oxidant, Simulation
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I —APPENDIX
[CO, BN BAE ] X AT T4 VB A L=, ZTOBEOHRE, BILUOEE
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R [ 3] [=(G8+Go-2x(D8- |

#5251

L
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2 2030 74.0 9541 -1.2519] -0.1275[ O D8)/E9+E9X(D8- 0f | -64.65
3 2050 18.1 20 74 -2.6416] -0.0415[ 0.00019] Tooweorinio- =212.3
o 18.1] -2.8247] — | |bg 58)/Ef) 7
| a_r =$E10I “E10 -
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. . °= 4%, BE &
2014 99.6 2031 7i] | (R7710B8%]
2015 99.2 2032 68.7 Yi(X)=C1,+C2,i(X—=Xi-1)+C3,(X=Xi-1)2+Cai(X—Xi-1)3
016 98.8 033 66.0
017 98.2 034 63.3
018 974 035 60.5
019 96.5 036 57.8
2020 95.4 037 55.0
0 94.0 038 52.2
022 924 039 494
023 90.6 040 46.6
024 8.6 041 43.8
025 6.4 042 41.0
026 4.1 043 38.1
027 7 044 35.3
028 79.2 045 32.4
029 76.6 046 9.6
047 6.7
04 3.8
04 1.0
2050 18.1
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T, IXNVBED B X, 2030 FE2 X —7y MZLIEHR#E b WD H
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Do Fio, EETEREHR (1 FFHEIME 0. 12ppm L ETRERMEIZ IV HES) LI
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Ak A R HE b (RERIEA Y o TH VLTI 0, THRED) 13X, BiER
KCTHhDHEZRIY (LLF NOox)) Hd N0, 28885 L, LA TFDOIGEIT &0 ARk
b Fkoth, 2002 : Bl 2015),

NO,+h v =NO+0————- (1)
0+0,+M—=0,+M-—— (2)
0,+N0—0,+N0,———- (3)

ZZT, hvidES, MIIRSEOE =KaekT,

KEHIINOx 72 & ERROWE LNFE L7eWigE, KB I2 kv 0,830 S 1,
0, IREITEFMIZET D, LL, RKHPIZITEE, FEAZ URIbKFE LT
(NMHC)) HIFELTEY, b 00 7V M X B bR RsS %% 5 2
2k, UFDOXIITRO, T VHNARLH0, T VNN ERT D,
OH+NMHC—R-+H,0 — (4)

R+0,+M—R0,+M-— (5)

RO, +NO—RO+NO,— (6)

RO-+0,—CARB-+HO0,~— (7)

T2, RIZTARILE, CARBIZH LA = bW EFKT,

AR LTZ RO, 700 HO, T AN FOR() £721ZX09) 12k v, NO
Z FEE NO, IZ R,

HO,+NO—0H+NO,~—— (8)

RO,+NO—RO+NO,~—— (9)

K@) F72FDITL-T N, NEAESH, BFOKX(DBEIOKX (2) 2Ly
O, R EN, Zh b —HEOKGIC LD mBEL Y VAR EN D,
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THIENFHMTH D, BRI OBEDOTHERE R TH Nox B & HERMEAE
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3 8/3~8/5 | 08 | 1.0 | 1.0 | fallihiz 80 Ah—-2EHE K-
5 EHhis 75 NOx10%{ER D S EHY
4 8/3~8/5 | 1.0 | 1.0 | 1.0 | fELIthiz 80 HEAFr-AIZELC
IN=%: b 75
5 8/3~8/5 | 15| 1.0 | 1.0 | fELIthiz 80
[ B Hhizg 70
6 8/3~8/5 | 20 | 1.0 | 1.0 | fELIthiz 80
[ B ihig 65
7 8/3~8/5 | 10|06 | 1.0 | falliihig 75
[ B Hhig 65
8 8/3~8/5 | 10|08 | 1.0 | fallihig 75
[ S ih iz 70
9 8/3~8/5 | 1.0 | 1.4 | 1.0 | fELIthiz 85
5 B Hhig 80
10 8/3~8/5 | 08|06 | 1.0 | f&ELlihig 75
/N 65
11 8/3~8/5 | 08 |08 | 1.0 | fallihiz 75
/N 70
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FHE70Y b B o4 HAUES)
A3eh #/8 | k= ;ﬁ*é BHERFREVCE LS R BRI E 2 HRIER) BE/EESHE EEBRIIE
=2 RUN | (2005%) | Bft | cBs: NO, GO | g | VOO | MhIv | v (55131 DB AR
X4 No. i 5k —t R/ AR/ SIS/ DB/ BEES)
&2% KNG/ 1500t | 200 | KRBEER/ BRABBS RS o | S | i | O/Now/NoF 0s/NO/NO%
= R 1 [2005%47 |%%-15-| CBS 1.00 1.00 - 1.00 | INPUT | INPUT |Ff#t&st
- R2 | 78 |o08-13-| CBS 1.00 1.00 - 1.00 | INPUT | INPUT | f#tRaT
= R3 | 48 [m-15-| cBs | FHREEER | 40| - 1.00 | INPUT | INPUT | ii#& 5t
- R4 | 78 [08-13-| cBs | SHEEER | 100| - 1.00 | INPUT | INPUT | f#i#R 5t
EEET-2 R5 | 78 |[08-13-| CB99 1.00 1.00 1.00 1.00 | INPUT [ INPUT |R12LEERFH
- R6 | 78 |08-13-| CB99 0.70 1.00 1.00 | 1.00 | INPUT | INPUT |Ffi#Rst
- R7 | 78 |08-13-| CBS 0.20 1.00 - 1.00 | INPUT [ INPUT |FiE4a5t
- R8 | 78 |[08-13-| CB99 2.00 1.00 1.00 1.00 | INPUT | INPUT |F B4Rt
- R9 | 78 |o08-13-| CBS 2.00 1.00 - 1.00 | INPUT | INPUT | f#tRat
mi/mm/EEsw| R 10| 88 |03-17-)| CBS 1.00 1.00 - 1.00 - -  |R22ICRAIL2hEREERESH A
- R11| 88 |o03-(7)| CBS 1.00 1.00 - 1.00 | INPUT | INPUT [R10&D LEEHREH (M IV, LY $A ), B 8 1%
HEERI-2 R12| 78 |08-13-| CBS 1.00 1.00 - 1.00 - - |RAZEICERT-R2hERESfHE S
(F#£4RcS) | R13| 78 |08-,13-| CBS 0.50 1.00 - 1.00 - -
(F#RIRCS) | R14| 78 |08-13-| CBS 0.80 1.00 - 1.00 - -
(F4E4RCS) | R15| 78 |08-13-| CBS 1.50 1.00 - 1.00 - -
(F#RRCS) | R16| 78 |08-13-| CBS 1.00 1.00 - 0.00 - -
(F#EIRCS) | R17| 78 |08-13-| CBS 1.00 1.00 - 2.00 - -
(F#£4RcS) | R18| 78 |08-,13-| CBS 1.00 1.00 - 0.50 - -
(F#RIRCS) | R19| 78 |08-13-| CBS 0.80 1.00 - 0.50 - -
(F4E4RCS) | R20| 78 |08-,13-| CBS 0.80 1.00 - 0.00 - -
HEXr-2 R21| 6H |02-05-| CBS 1.00 1.00 - 1.00 - - |21R0602,0605
ﬁ;tia R22| 8H |[03-17-| CBS 1.00 100 | - 100 | - - |22R0803(EZAF-3), 0817
K&r-22 | R23| 88 |03-17-| CBS 0.50 1.00 - 1.00 - - |23R0803M50N
& —-23 | R24| 88 |03-17-| CBS 0.80 1.00 - 1.00 - - |24R0803M80ON
H&r-A5 | R25| 88 |03-17-| CBS 1.50 1.00 - 1.00 - - |25R0803M150N
HFkh—-26 | R26| 88 |03-17-| CBS 2.00 1.00 - 1.00 - - |26R0803M200N
HK&r—-A1 | R27| 88 |03-17-| CBS 0.20 1.00 - 1.00 - - |27R0803M20N
- R28| 88 |03-17-| CBS 0.00 1.00 - 1.00 - - |28R0803CHUAPRON V0
SEN-2 R29| 8H |03-17-| CBS 0.00 1.00 - 0.00 - —  |29R0803MCHOFONOVGEF P4 18 F . KIR. 15M)
k&r-A27 | R30| 88 |03-17-| CBS 1.00 1.00 - 0.00 - - |30R0803MOV
- R31| 8H |[03-17-| CB99 0.00 1.00 = 0.00 = - 31R0803CHOFONOV(HF P41, . AR, 1) R29 LI A
H&r—-29 | R32| 88 |03-17-| CBS 1.00 1.00 - 2.00 - - |32R0803M200V
&k -28 | R33| 88 |03-17-| CBS 1.00 1.00 - 0.50 - - |33R08M50V
HFhr—-A11 | R34| 88 |03-17-| CBS 0.80 1.00 - 0.50 - - |34R08M8ON50V
K&5-210 | R35| 88 [03-17-| CBS 0.80 1.00 - 0.00 — - |35R08M8ONOV
CB99: EAFEATHY EHMMN2BR. StHEMI BN T EL-OLEI-2DAFER
CBS: B BEtHEATHYIEHMMNFEA. ECER
(FiERE, BMRFHEEEMNELIZI-A (AXIZIFEEEHE)
[#EZ]VOCHHH E(t/y) &t BEH R 3
ANB(EEHSUTENZEFIRE R
VOCIE 0
stp-z | 0-001 0.5 2.0 3.0
N2 ([ TE B IE) 47 0 24 94 141
ANBFBFELE) 347 0 174 694 1,041
ANA&EEZRS) | 1480 1 740 2,960 | 4,440
HEY(—EE) 3,312 | 3312 | 3,312 3,312 3,312
a5t 5186 | 3,314 | 4,249 7,060 8,934
VOC& & HEH R %K 1.00 0.64 0.82 1.36 1.72
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FHREEFE OHIFIN S BICHFE M LT,
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X — 1 S0HeATHFSE &I &£ 2 C, Al VOC ARSTHEHGREL, el NOx AH>HHEH
e LT, RIEFAXIH L FOE— 7 O EE A I —5 (a) 38 L O
—5MITE LT, Jods, RREh, Ml HEART—2% 1.0 ITRE LI ER T
KL LThh, HEKBRER{EROMRAEIEEHIA L28%A6 0 Nox R & A H) %
NOx : O~10%EJR fElk & L CRERR Tk L7z,

(a) f&1LHhiz (b) I S thig
2.5 2.5
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20 20 -
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bt
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H 15 80ppb 15
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K 75ppb 85ppb
o 75ppb 80ppb 65ppb
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0.5 80ppb 05 -
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0.0 T T 0.0 ‘
0.0 0.5 1.0 1.5 0.0 0.5 1.0 1.5
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THHAEFA T Z 2 FOBIEHIRGE TX 72y,
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xBTS (RBE, 2016b), Z X 5 2 LI T, VOC DI R -
THEPSE VIR TE 20 oE, Nox HEHH &N VOC HE EZ sl L TnWh Z &
IR L TWDAREMER & 5,

—J7, IREHEIE, kAR F L MERIE, Nox DR LR ENH D Z &
Noyhotz, LvL, ZHIWICKHDHE, 0.5 BREE TR 2HERH Y, FE
BHINCIINEETH S, T LT, VOC HEHHEDIRRICK 254, ANAH kD
VOC HEHIEZ ORI L7 & &, kAo 2 2 MEIK TR (75— 70ppb)
DHFFCEHZ N oz,

JRE LTI, PRTREIZESE VOC 2 3Tt E O R - Bl a2 4 2
LCW5b, £/, —HORIER TNHC BEZEHRT 570 L, BEIC VOC HEH & D
AT 726 RIEER S TR, 2oz 35k ERRDBEN
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