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1. 970 wjat 24

7| S H¥H3gto st X 7F A9 A|(Intergovernmental Panel on Climate
Change, IPCC) 4%} BuAo] @2 A A|LH0=2 7|2He7t YHlisH]
ol QITKIPCC, 2007). 71E¥istz 7ol wsto] we} ge2a x|
o 24 gol WoPls olm, ARAE, /1Y B4 Sol Welel Hal Hare
Aol ozt Exof YL dojdtiLohmann et al., 2007; Noyes et
al., 2009). 2Z1t&loz st & QIAEAQ FHHSI= 7], EY, &4 &
o] &4 iAol EAish:s LBEEY IS Wt o =N Ar AEA
it =&8etE 7HAE ZoltHGouin et al., 2013). TetA 7]Swistof o]
off ¥ish= LA E2o #F 5 SHiol thet FFAQ olsiet ojFo] HBast

Biol tlXl= @d= olslist?] HsiA=
4 = 2o Heto] thsy o 5E &

I Q5HGouin et al., 2013). =22]9]
WIS oz FANE chujx 2y
S Abgato] 7] &uist 5 o@d2xo] srot Bumo| ws

of tjs AAXo=z & (Lamon et al., 2009; Gouin et al., 2013)
et Xted 9 7] 9 H=%4(Persistent Organic Pollutants, POPs)Q] tf7]e}t %]
Ho|Ao] ZEfHato] e ALst 7ol 9om(Ma and Cao, 2010) 7|59
st =9 POPs w&= Wato] OX]= G0 dish 243t Zlo] ot
(Wohrnschimmel et al., 2013).

S, =il ohofAl 2Y¥S o]-&st A9 tgoz 7|ewistz
Aeh  ohelEAo  FEiWSto]  diet A+ oA &7l ©A0]
Benzolal]PyreneS o= oiofdl FE] BH7ieh A+7b
2011), MEA9S ez 7|ewstz ot RH=F9 FH ¥gtS ofehE

A Az =

A9, A A7A 5L

-
ro,

i
>
T o
ro do > i)
o
e M4 F
4 £ 2 g
rr o o
rlot L
o ils

f

L}
=

ro



29 248 72, daY 5 ZYcte VAR dEEAE Sl
Aoz BAsH AL7F QekArg]ol, 2013; Cai et al., 2013). Cai 9
(2013)= M=z o& A9l disi stetade] 243 7IdARe] JEEAS
wAshs M REiEdY 7ol o2t 7|sHsp kg €
e W == Wstof] Xl o] ZS B oA =44 7l
FAR} & Qo= R 2 RuiEde {7t 7|eRiste] O @
ded FH tAle TS AFACR Y BaYt Sl o= UE
=t

oy BEY So= Higd ¥ sHie EA 5404 HiY]

2 UM RaER 52 Zdsks &AEUANY] FFE W=t Breivik et
al., 2007; Hassanin et al., 2004). T}2tA] 7]S83to] JgF Tl
o2 A9o] et A e & At 7IE0= olet &2 viEadat
ARl 2 57449 Atol7t 7] ®istof st defs ofEA th=A e
+ Alofl dis At vprb gt

wheta] o] AN e EX|HEPES}T EAGALETE A= TE A9S O
Joz, 7leRstol] Z|Rleh RS2 FEjRSto] DR wiEEe] dT
73 AR G2 vl M5k S FRE oIth wiERY 9FE 2
Astr] sl Reisdd 28 A9 viEde siede] duiad HSS
HSPAIAZIHA 2ot HiE xR Afo|rt & & L=y FHY 29
L st DAl ¥ AR, kot B EAHJAAY ddE 24
stz flsll EAO S, B 424 AL 52 vhdstol EX|9] §7do] =3
SHAl Aot U & AldS tide= ZF AFofA] vz Ato]o) J&F
o] #FUAE0l Tt oABA A Y= RS Bl 7SR



2. A9 Welet Py

IPCC 4xF B uAME 93t SRES AlB AU 5 ¥hgsto] AJibd et
+22] 2000~2050971X19] 7|4 At =(NIMR, 2006)5 Ar&stRch AlB
AlYyg] = o] HALOA] AFL35t= Persistent Organic Pollutants under
Climate Change Conditions in Korea@™ & (KPOP-CCRZ &) 7§& A] <3t
RO JHg Age Al ez AR o] mef 2o AIB AU E
A&stlnt. o] Ao AlB AlU2] 5 wtgsto] ik 7] &5At=
oAl 20009 AtRE 7|3¥3t = A7(No Climate Change, NCC)=
SERERS
o Tde TortE Ao Falieh ststEd SOl
& st A5 Yol RIS =
(Volatile Organic Compounds, VOCs), tetdusEEErsta A (Polycyclic
Aromatic Hydrocarbons, PAHs) t}o|2A1 £ =2t 2 3.4,7-X|2 A
(Polychlorinated dibenzo dioxins/dibenzo furans, PCDDs/DFs)S XA
sttt VOCs ZojAl= YIAIA G2l BTEX (Benzene, Toluene, o-Xylene,
Ethylbenzene) 4= PAHsE=  118]9] 7R4¥ 2 Naphthalene,

L
o2
g
o
ox,
e
Jh
oz
>
o
He

Phenanthrene, Chrysene, Benzola]Pyrene, Benzo[g,h,i]Perylene b=
PCDDs/DFs ZojA]= TCDD, HpCDD, PeCDF, OCDF 4%& tfAl=A=
A7 skt

A AF2 7|E Aol 2013: Cai 2], 2013)F°] BlWE sl A

22 IS A(05034A)L AL 71EY AN EPolAY o
Q2o Sepshs YA SARAT EASE o3 wWegone
Jelgt sl olAlE AleA 9] JFS FIS] Usl EAI ] go]
U ZAtest gERe s YA ZIsHs AG05084ANE HlmAlR
MASHACHE 1, 3% 1 F%). 53] £% U 29249 7lguste g
Sejot 0dwo] Wabt B9 SXo wet of@A Fapxlk Al w5
gstol Mepde PeAGS mEsHe AQ(13054A0S Zrbdoz HAs



A2 8l&0] =2 o gell, FAAG LA

BE 202 oI, FAA AL LR F EX| HAtes A

Aol vlsl 3uj7d = £ &5t EX|HE9] FEet EXGAT OE

AlFoA, 7]edsto] T QBEAY 8 ¥gto] siExd0] uxl= T
o] X]Ao] E/o] et ojEA A > UAAE BAGHY

A4 O 240 22 W2 biEHE §4o] Jleng HiE2 O]
o g9ety, e i £7] v EISHA &t HiEAIUY =
eRElE YRulEY vlES Zelste Istdon 12fgh viEx7g
Ato]7t 71e®istz Qlet Frwato] ojEA Fda UIX=A] ZAsHAH. o
= sl WRuiEe] "jFo] 100%Q! EZ(scenario 0_1), QFuj&u; Wy
HjEo] Hleh vlE Y ] = (scenario 1_1), < F8i&9] H|Fo] WfFuj
%0] ¥|5Hr} 2 AZ(scenario 5.1), Q|Ruj&0o] H]Fo] 100%9 =A
(scenario 1_0)C2 Ur9ot(& 2 &%), o] 271EL
QRUjEo] v|ES mIlth gH, JRHiEd 4¢ £EF3TY BAZS
Hsto] FAXA0) MZ ARt HiES oAt Y A=A
BRI S-S 7RI 7] 2o A siEF B[Rttt fEolA
HE 1x10 *mol/hg RESIFTHOlE4 2, 2012).

03 Aol 7172 2000014 20500l 2 OAS] @FEAY B &
71 A A (quasi-steady state)Vo]] =E3SH Zlo g mHy]= opx|dl
101(2041~2050 71119 2 ofF ZAaE A0 AMgsit. Zdg &
off A2 3AIRF @9 &3S E8 st A0 ARESHAH

gt 7HA] slERd U ]edetr Qg = WStE ZAsth] {lsl, bRt
108 B 5% Y YH(Ca/Crncc)E AHESHITH ESH 7| 2WHe} At &
2o gt A 74 AL 2 7AW 9] ubx|et 1099 4 3
=9 (120709 h)=oll tish t-testE AlSYSIATHAIZ] = 95%4%).

7ledetg et mrwsto] digh wiExd P AR R 242 4

F

rE ﬁ

1) fAM37d el (quasi steady state): AAJSH & =9 wiEx y = =
o, 2= UH’S:JOﬂ ngteEl QEFo] o] AFE thuy| 1%o|Ue] ¥st HHE UERY= AlE
S SAPASE o] g%t oz gt



23 9] opxjgr 109 E¥ g+ 5=H|(Cas/Cnee, 120712] Zhofl Tis|

5 t-test2 stF, A 71X o]AF ¥|E X7 Apo]o] Q.01

420= anovas AISHSIFTHAIZR = 95% L2,

Ny
e
w
ot
A
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Seoul: A& Z3st= A tArZAXH0503cell), 0502: A

3% JRuEZ A&sh= ARH0502cell), Kangwon: 7}
1), Gurye: depde & 23sh=

12
fu)
2
h)
Pa)
-
o
a1
o
o)
Q
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o gx =4 ula

1 EA A EX]
A& x| A A 28 7%
EXNEEE U g
Urban 30.2 % 0.2 % 6.7 %
Forest 30.9 % 89.9 % 85.2 %
Bare soil 58 % 0.7 % 0.5 %
Crop-grass 22.2 % 8.9 % 12.5 %
Water 10.9 % 0.3 % 0.98 %
EX|5A
EX] AA} (degree) 3.77 23.95 24.7
EX] 4o] (km) 8.50 17.67 8.85
® 2 wExd
emission at | emission at o ) 2
T o=
0502 Seoul A =
scenario .
y none 110 *mol/h 0 [&>>2] FH
scenario s 4 _ _
L1 1Xx10" *mol/h 110" *mol/h 1 U 2ol & ~ o] | &
scenario A . }
= 1 510" *mol/h 110" *mol/h 5 Y RHl & << full &
scenario _ _
1 0 110" *mol/h none o YEEE<<QuuE
- 7 -



o © d] AL Pl Al
iE AuRle As e " e
et 717 Aldel e st et 71dAIEl 2 st
1 obx]ak 10do] YA otx|gk 109l g+t t-test 95%
CAIB 1207H CNCC 1207H
Sh B EAIYE] 2 5t eh BiEAILE 2 st
2 ObA12} 1099] E¥g+t H] obA1e 1099] E¥g+t Y] t-test 95%
CAlB/CNCC, 1207]194 %}{ CA]B/CNCC, 1207H94 %1]:
3~4 Zb BiEAe] e st obx] R 10089 E® <t H] Cais/Cuee, 120709 3 anova 95%
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3. KPOP-CC: ¥

KPOP-CCRYS 3419 myo=A Jat x9g ggoz sin, 30km x
30km, 1%+ 2000mQl 7| AR} 176789} 7037§2] sty o=z K]E
7} PEEol ddsel dok1Y 1 Ax). T3 2L J)FHst x
Wgslol 712, HUREAY, B4T FU, 24 WY 5ol JgA W
sfo w2 sfeleel BT WIS o5Y 4 U= PTHYUT T =
Yol olze AFHo= 2} o gAY st A5 Aohy
B|237o] o5 Bo} Hoick. o5 Bo} Al BR9] 4 AIREA g
Aol vjEeT} MERco] te et FEE glojop skt tigELe
B2 vlEnco OFt gut o gl gE

Hlﬂ_a}oq ol 36394 H%@QE QIste] wjEgol B A BaAY

mlo

(] - = B
55719 QJare W BEal slgelxl FHUR, AU FA2 A
B BEOR o] 54 9, 2012)
dc;nedium i
T’ = [nflOw_ kTotalremoval, medium,i Cmedium,i

i 8d mi2d 47l B 2AL AE

Credum > 2F &4 IR & Q¥E4 &%, [mol/m’]
Inflow ; Z} &7 A2 QL= @ AEA . [mol/m?/hour]
kTotal removal, medium 7—|]> %}7(:)] UHKE'! Z‘;_ T\ﬂ7:1 _‘_E}\}/\ [hour ]

A (DY WA visx2AY} 7|est 9 Be d2 #U(Inflow)



ofch. th7] hRRY] S0l uhE, olFet WRaA o 9, AL
o] 9lch. EORO] ool TirlRRES Uty 7ALSA ARat sha
A 7R, A BAto] ok A2 gole ol Fol oF 9. trlzy
Elo] AR 7AAL5A AR EAA AL 4] BAt] ofd 99, EgO
2RE0 BARE, 79050 3 59U, AERE] AL AY A
g Jlake Bab 9ol Atk thrleh 2Rl AR Aoz HE9] olF
ojgt glo] A EFL A Ao 9 7]Ato] ik,

A74ES Uepdc), o &
L SATLXRIEES &g Ata(pseudo first order rate constant)?l & A|AH
45440 092 o 22 THUL O] F AA 4ENS
(KTotal removalair)= T2t 22 7HE Q] AA 7S =d4a2 4T

10
1>
1
Ho
rg =
o
ﬁn
rE
=
o2
rlo
)
~N
to
of
o
A
ﬁ

ktota,l removal,air kAdUECtiUS anddif fusive out flow +k, photodegradation + kwet particle deposition

+k

wet gas deposition kdry particle deposition + kdr;z/ gas deposition

Kadvective and diffusive outfiows O] 7-2F HFerAto] oJst 0 AF AASE AF4,
[hour™!]
kphotodegradation: %E‘B‘H?_%QI 91_5\._} —Q——ODE]% K1]7i£—\|" }\01—4\‘, [hour‘il]

T
kwet particle deposition; ?:}7(]'}\]_ /_‘:.Alilﬁ'oﬂ 946 —Q—%]%KE] Kﬂ7ié|\“£ }B}}\,

o) = )
[hour™]
kwet gas deposition; 7]'1\‘12} %él 7—<E]I E| Oﬂ 94 é_ 9—0::] %XE] Kﬂ 7‘] d—\TE- }?D}A s
[hour™']
kdry particle deposition; ?:} K}}b} 7\_ }l] 7?:]: 7%4 Oﬂ 9] é_ —Q—O\:::] %KE'.] 7:-” 71 —}%\‘E }b} & ,
[hour™!]
kdry gas deposition’ A=z Fato| 9Jst —(2- ] MAZE A4, [hour_l]

Eoo]: %‘ Kﬂ7i AE}\} (kTotal removal, soﬂ)% E}%ﬂ %:]—% 7HHE:]94 xﬂ7i 7]&}5—}

_‘]0_



=Y42 TG

kTotu,lre’rn,()’ua,l, soil — kdegr'adatiun,s + kSRO + kI/VRO + kLsa,(:h, + k’uol,s

g QAEA AA &% A, [hour]

tm
o
=
Mo
ol
f——1
rD:
olo
=2
1o

kdegradation, s :
Eyrot 4G&00 gt od=2d AA 4= 44, [hour™]
kopos EAFGEO] 93 F 82 AlA &% A4, [hour ]
Eppaen: D& 25t 0 F2A AlA &= 44, [hour]

Lzl s gt 98 A &% 44, [hour]

_/I\"iﬂ % 7(-“7—] él\AE}b}_ZF‘(kTotal removal,water)% q%ﬂ} 7]‘:}% 7HHE:]91 Kﬂ71 7]7%]_

s2452 AU,

k Totalremowval, water

(4)

=2
o
N O
Do)
0z
o
to
o
H
o
ol
ok
l‘l[‘
)
S
ey
ol rlo
Pal
12
[}
=
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Seoul, Air Concentration Ratio, A1B/NCC
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Jungsun, Air Concentration Ratio, A1B/NCC
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Seoul, Air Concentration Ratio,
AlB/NCC
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# 4 HEAY NCC Al AAL=ES [F9:

sediment: A E29] &Al deposition: AEZQ] AA,

revolatilization: th7]229] &j3]ql)

1/hour]| (advection out: 4%] o|&, degradation: A W Es¥rS, diffusion to

. . . diffusion to . o total water
chemicals advection out degradation ] deposition revolatilization | removal
sediment rate constant [1/h]
Benzene 0.2 1.E-03 3.E-05 4.E-08 1.E-03 0.20
Toluene 0.2 3.E-02 8.E-05 2.E-07 6.E-04 0.23
Xylene 0.2 1.E-03 1.E-04 4.E-07 1.E-03 0.20
Ethylbz 0.2 1.E-02 2.E-04 4.E-07 6.E-04 0.21
Nap 0.2 6.E-03 3.E-04 1.E-06 4.E-03 0.21
Phe 0.2 5.E-02 2.E-03 8.E-06 3.E-02 0.28
Chr 0.2 8.E-02 4.E-03 3.E-04 7.E-03 0.29
BaP 0.2 4. E-01 4.E-03 2.E-04 9.E-03 0.61
BghiP 0.2 6.E-02 4.E-03 4.E-04 4.E-04 0.26
TCDD 0.2 2.E-04 3.E-03 2.E-03 3.E-02 0.24
HpCDD 0.2 4.E-05 4.E-04 3.E-02 5.E-03 0.24
PeCDF 0.2 6.E-06 4.E-03 1.E-03 2.E-02 0.23
OCDF 0.2 7.E-06 4.E-04 3.E-02 9.E-03 0.24
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B2 1> e 2astetE 4 (1)
Molecular Boiling Molar
Chemical Chemical weight point Volume
Formula g/mol °C ait/mol
VOCs
Benzene CeHs @ 78.11 80.1 96
Toluene CsHs —@ 9213 110.6 118
o-Xylene CgH1o @ 106.2 144 140.4
Ethylbenzen ¢y, ©_\ 10622 1362 140.4
PAHs
Naphthalene CioHs 128.18 218 148
Phenanthrene CiaH1o @KED? 178.21 339 199
Chrysene CisH1z @o 228.27 448 251
Benzo[a]pyrene  CaoH12 A A 252.29 495 263
9@
Benzolghilperyl ¢y, 26833 542 277

ene
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< D gAY =2setd dA (2)
Molecular - : Molar
: Boiling point
Chemical Chemical weight Volume
Formula g/mol °C a’/mol
cl, AN al
PCDD \\ | | //
@)
2,3,7,8TCDD C12H4Cl40O2 3.22E+02 446.5 275.6
1,2,3,4,6,7,8HpCDD  Cy,HCI;0; 4.25E+02 507.2 338.3
O
PCDF 7 N\ D
Cli Gl
2,3,4,7,8PeCDF C12H3CIsO 3.40E+02 464.7 281.2
1,2,3,4,6,7,890CDF C1,ClsO 444E+02 537 3439
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<HE 4> NCC EY AAESEASH| 2 [HY: 1/hour] (revolatilization: T7|29] Aj&w, degradation: E9F U &3}, solid runoff:

EALS-&, water runoff: 77 28%, leaching: %)

chemicals revolatilization degaradation solid runoff water runoff leaching r?[tealcg?lislt;el?ﬁi/aﬁ]
e A Me aal Me A Me A Me 2l e el

Benzene 2.E-04 2.E-04 | 8.E-04 8.E-04 | 4E-07 3.E-06 | 4E-03 @ 5E-03 | 2.E-04 = 2.E-04 5.E-03 6.E-03
Toluene 4.E-03 4E-03 | 7.E-03 7.E-03 | 3.E-06 @2.E-05 | 8.E-03 @ 8.E-03 | 3.E-04 3.E-04 2.E-02 2.E-02
Xylene 2.E-04 1.E-04 | 4E-04 4E-04 | 1.E-06 @ 9.E-06 1.E-03 1.E-03 | 5.E-05 @ 6.E-05 2.E-03 2.E-03
EthylBz 2.E-03 2.E-03 | 4E-03 4E-03 | 4E-06 3.E-05 | 4.E-03 4.E-03 | 2.E-04 2.E-04 1.E-02 1.E-02
Nap 7.E-05 6.E-05 1.E-04 1.E-04 | 3.E-06 @ 2.E-05 1.E-03 1.E-03 | 5.E-05 @ 5.E-05 1.E-03 2.)8=013
Phe 1.E-06 1.E-06 1.E-04 1.E-04 | 4E-06 @ 3.E-05 | 3.E-04 3.E-04 | 1.E-05 1.E-05 4.E-04 4. E-04
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PeCDF 2.E-09 2.E-09 | 2.E-06 @ 2.E-06 | 4E-06 3.E-05 | 5E-06 | 5E-06 | 2.E-07 @ 2.E-07 1.E-05 4.E-05
OCDF 5.E-11 5E-11 | 4E-06 4.E-06 | 4E-06 3.E-05 | 2.E-06 3.E-06 | 9.E-08 1.E-07 1.E-05 4.E-05
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Abstract

The Effect of emission condition and soil environmental factors on

Change in Environmental fate and transportation by Climate change

Lee, Jisun
Department of Environmental Planning
Graduate School of Environmental Studies

Seoul National University

The object of this study was to assess the effect of emission
condition and soil environmental factors on change in
environmental fate and transportation due to climate change using
multimedia model, KPOP-CC, with A1B climate change scenario. To
analyze the effect of emission condition, the model was conducted
by several different emission scenario, varying internal and
external emission ratio with 4 types of VOCs, 5 types of PAHs, 4
types of PCDDs/DFs. Seoul, Jungsun, and Gurye, where soil
environmental factors are different from each other, were selected
to assess the effect of soil characters.

The change in concentration of pollutants in air shows the same
pattern in all emission scenarios which have internal emission
source. When there is only external emission, climate
change-induced decrease of air concentration is bigger than that
of emission scenarios which have internal emission source. The
external emitted pollutants met increased loss mechanism due to

climate change during the transport to the site, so inflow amount
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of the external emitted pollutants to the site is decreased. On the
other hand, inflow amount of internal emitted pollutants due to
climate change is not changed in this model simulation condition.
Moreover, both external and internal emitted pollutants undergo
increased loss mechanism in the site. Therefore, climate
change-induced decrease of concentration of external emitted
pollutants is bigger than that of internal emitted pollutants.
Pollutants in air are not affected by soil environmental factors.
Because climate change-induced decrease of concentration of
external emitted pollutants in air are the biggest among the
emission scenarios, climate change-induced decrease of the
concentration of external emitted pollutants in soil is the biggest or
climate change-induced increase of the concentration of external
emitted pollutants is the smallest in soil. On the other hand,
PCDDs/DFs show totally different result according to the sites
where soil environmental factors are different from each other.
PCDDs/DFs in soil are affected by soil environmental factors such

as soil degree and length.

Keyword: Climate Change Impact, Fate and transport of pollutant,
Emission condition, Soil environmental factors, Multi-media model
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