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ABSTRACT

Plastics have become essential materials in human life for several decades. Meanwhile, the inadvertent spread of plastic
debris from the use of many plastic products has raised global environmental concerns. The risk of microplastics in
subsurface environment has received little attention because soil is considered to confine microplastics within the matrix.
However, the concentration of microplastics in soil unavoidably increased as a result of an increase in plastic production
and use. Based on lab experiments, several researches claimed that microplastics possibly penentrate soil layers. Recently,
a few researches reported the occurrence of microplastics in groundwater. This study reviewed the recent reports of
microplastic occurrences in soil and groundwater, and the modeling studies for simulating transport of microplastics.
Additionally, the difficulties and limits in microplastics researches in soil and groundwater are discussed. Finally, several
perspectives on microplastic studies in subsurface environment are suggested.
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1. M

SR Aol XEH o= I, EEkY &
H7|= A LA AZEiA|AL YAtk (Jambeck et al.,
2015; Thompson et al., 2004). Zek~E 2g7|=2 3t
e, o, 7, EYe] A5 o dfy o= QlEl ¢
Hol| A5t AEES] dio] LHAAA HAAZSZ &
2~g ALgol tigh e7} =oAL ATkG20, 2017).
53], nAEERgo| AEESS Bl 9 ZARIA
=2 rg AXF £ YO (Waring et al., 2018), =
v Eeage AEHS s AAEA ) 238 F
Aol BFAHA, Faldel thal B o] HeEaL
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ITH(Lehner et al., 2019).

zelaele 54 PATE) wEeE 5% 72S 2
= A aEASRREeld. SEAS siekxdel wet
polyethylene(PE), polypropylene(PP), polystyrene(PS), poly-
vinyl chloride(PVC), acrylic, polyethylene terephthalate
(PET), polyurethane(PUR) 502 - T Table 1). &
ol el W, Wy 5 gelst 4do) ol
(PlasticsEurope, 2018; Scalenghe, 2018; Sun et al,
2019), AHEEA ] wel ZEHo]ES e ThaA,
HBCDs(hexabromocyclododecanes)?} 22 WA 5 3
IS o}g) At b Ao Az v
of] 3}stA FAdo] ull-$- tiokslth(Hahladakis et al., 2018).
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Table 1. Physicochemical properties of plastics for each composition

. a . . b
Full name Abbreviation Chemical structure Densr[}}/ Meltmug point Remark
(g/en’) 0)
l‘-l H including low-and high
Polyethylene PE ~|}C—C} 0.89-0.98 135~140 density PE (LDPE and
\
bhl HDPE)
I‘-l H
Polypropylene PP {C ¢ :l 0.83-0.92 170
CHzH Jp
H H
Polystyrene PS {CC% 1.04-1.1 240 expanded PS (EPS)
H n
v
Polyvinyl chloride PVC {C—C% 1.16-1.58 215
o
H ClJn
Polyethyl S 5 BH
olyethylene 7 )
terophthalate PET {c O-c-o cc o} 0.96-1.45 200
n
O H H
Polyurethane PUR c C o C C o 12 Thermosets
{ N @ @ N ‘
H H -n
H COOH
Acrylic - c-C 1.09-1.20 Thermosets
H H n
[ R R
N-C-C C C CC
Polyamide PA VR A A 1.02-1.16 220
for Nylon 6
Polyester PES to- c@(”: o-c-¢ 12423 Thermosets
H H In
# according to Sun et al. (2019)
® according to Scalenghe (2018) and PlasticsEurope (2018)
ZokrE 2Ag7|l= 2709 vt ERsk=d], 5 mmollA e 27} A3a) lolojxzt, SR e AR 5

1 um Ape]e] =718 wAEEk~H (microplastics, MPs)°]
2}l gejsh, dF AFAE 1~5 mme] YEv|E] 7]
9] v AZ2}~EE Large-MPs(L-MPs), 1 mm ©|3}&
Small-MPs(S-MPs)E AlE3171% 3tHFig. 1). =30
Z 5mm oJ&}e] Z7|Z AZH 1XH(primary) UIMEZ SR
g3 5mm ©]’de] FHE Zek2~E(meso- or macro-
plastics)°] 3}, #sl=HA] 2o}zl 22k (secondary) HA|
ZeReEoR FEHEn Ar)BEoR #Fo] 7hss A7)
2 7¥(sphere), I-H(fragment), AF7F(fiber), TE
(film), ¥} ZZH(flake) 5 34 % St P2 =X
shol, NG 27} HRlE Bl g moix]

=
=
o
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9] BHdE4 (elastomer) E3F STR~EHOoZ EFHTK(Sun
et al., 2019). WA, WAZER=Hol| tigk A7 3heH
Z78 Bk ope}, =27] 9 Fejlo]l tisi® ket =2
= o= it

AR R e STk 228719] 80%7t 74714
o2 ¥rlsl=d (Jambeck et al., 2015), T = 717]
F AW 29 25 A 72 s Tl 3

o] F=35h= Ao 2 HuEy thHorton et al., 2017).
5 A AR =R A, AR R 749
el M Eepage] FE 7 AEE olsiEar

THAlimi et al., 2018; Horton et al, 2017). =% 2



ATl mlMEER=E 9] o5 Adel vk iz 3
0.0 )
Nanoplastics Microplastics ¢ ¢ | 8 2
= = |35 7]
= o @© ®©
g 2|58 Q
05 ¢t £ 5% 8
":E (7] ]
3 = =
2 Water
= 10 , PS PET| ___PA
% NaCl solution, saturated PVC crvllc ——————
o PESE
15 T zncl, solution
Nal solution
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Fig. 1. Classification of plastic debris and density comparision of various plastics with solutions used for floating separation. Densities of
plastics and solutions used for density separation were referenced from Prata et al. (2019), Sun et al. (2019), and Stock et al. (2019). Plas-
tics in dotted boxes are widely used as fiber. Shaded area infers the boundary which is various according to researchers.

EHHE YoA FehE2 A (storage) Fv= A
(retention) BTkl BE 7As)7} ol o=, vfd
Hoh @4 ¢ 2 A 7 (Rerilntolag )= S
slo] AT, SektEe] ol A tE A
7F 2 4 QtHAlimi et al, 2018). W= F7|NE &
H(aggregation)o] YA o FAel & FIFS wxItt. o
2hA], mlo|AE A7|9] wAlEekagolu ZrMEeiE
(nanoplasticsy> T2 YA EHo| HZE= hetero-
aggregationl] 9J3] T4 i ujell #EAY, homo-
aggregation®l] 2J3l & U YA =7](hydrodynamic
diameter)’} 7181 ool A2 4 JUTHLi et al.,
2018; Lu et al., 2018). Z&J\} FHZ, X3kl ml2ke]
njAEetElo] AEHl w2 (Mintenig et al., 2019;
Panno et al., 2019), XEEHA nAZEl~Ee] o)F
7Fs/dell tigh eiEe] A7]=aL Ut

7 5 mAlERReE Y fel e A AR Y
W ot olyz}, PAHs(polycyclic aromatic hydrocarbons),
PCBs(polychlorinated blphenyls) o]eF=4 (pharmaceuticals),
FTEEST & UE LEE4S FH51 olsshe -84
(carrier) 24 753 FA17-o] Uth(Hodson et al,
2017; Razanajatovo et al., 2018; Smedes et al., 2017
Wang et al., 2018). ¥ut olz}, Zelxgol /j2dS 9
3] 543t HBCD(Hahladakis et al., 2018; Jang et al.,
2016), Zn, Pb(Wagner et al., 2018) 5 77} &2}
2Ele] A 9 25 (degradation) IgollA Zof v}
EZ wiEdo] == gt uebA, AF2EA miAl
Eok=E9] el thek WEdt HEZF aFtEn

E =2 1 A8 B8l ) A ) vAlEe

E

=1
=

28 29 @33} A% Holol ofelee T 2l o
3 ZE, o) PAEIREE AS wdYe] 8% 2 FF
A7t Wad Hrol e AAL B dr) A
o=, A2 we Bl 43T ot A A7 viE
g 09 BAG] e, AF8A] Bl of| A
aol Jse AN B

2. S8 W DlMS2rg o e

AR wAEE=ge) gk A7 T2 8
55 oz o]Fojx ghth(Jambeck et al., 2015). 3
o S tigh ado] EolA|a QARE, tiRE
Foll 285 9501 o EGE Askr 5 AFgHE
gk A-dzR= oFF] Ag E—L}O]—E}(He et al., 2018;
Horton et al., 2017). ©] "pH= thFE o4 F oy}
nAEERsEe] E47 SIS 1‘4~.—— o AAE
2 FARGATT} titfolar, LAAS AR AL
gk =olu ol thgh TS ﬂ’ii@‘& Ao}, B A
A= *‘Xil 34?%1]/\1 Rl

A

O

2.1. 22l

Blising and Amelung(2018y= B 8749 £
2E ogfoez 1) EY 7H&A|(amendments), 2) 5
£ S/Iuld (mulching plastics), 3) £3E T2
I Hg, 4) 287 F719F A - (runof), 5)
Arsact. skt

7]
A

=iye]
[SRE=1

719 (atmospheric fallout)
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FAE vAERREEE srAE]agellx] 88% o Al
== (Sun et al, 2019), olw], AAE vPMEERES
T3 3k SR (sewage sludgey’t EHEO = AL
HaA FHESHANA F83 vMEEaY 2d9Yde
2 AZZa tHCorradini et al., 2019; Nizzetto et al.,
2016a). ©] Q% FIMEEHoE 29 HE(biowaste
composts)(Ng et al., 2018), BIEQ/l, 32 HE &
THgoF A8 Z~ge] 9 ¥H(He et al, 2018;
Steinmetz et al., 2016), E}°]
TWP} HQIE 27t 5 wEQIZE}l 7|9 (Unice et al.,
2019; Wagner et al., 2018), A4 & W”7] 7]¥(atmos-
pheric fallout)(Prata, 2018; Rezaei et al., 2019; Scheurer
and Bigalke, 2018)°] E%e] vA|Zekrg o=
AZE 2 Qi)

2 (tire wear particles,

22. SHEY

SHAY AE o] vAEE=go] diE AHIE 3§
A ggom FHE HldS AL e =Y U 5
A Eoko] thet AF(Pichl et al, 2018)041E 034+
0.367/kgd] Eef~glo] HE= Ut AZL PE>>PS>PP
o2 5 dpHo] F8 FEIYY. Corradini et al.
(20192 L&z FgE= SR U3k 71=20] &
ol Z# Metropolitana A]52] Mellipilla| Al &)
A A 27 ekt 30 ARE AAgsted, SR1A] A
HI7F EFe] mialEelsy e dd vixle Jaks ATst
Ak ARIE A e B 7 v wAlEEY
(1 = W5 g), €A 7P =2 1700/5 ¢
e HERoH, EYE F 3k AfolellA AM] S]] wh
2 37tk AES Ueidth. B nMEEieEe] §

= SERNA R3] vlEgo] 90%, EIA 97%2
o9 At e, U9 58%= FEoITh

Lv et al(2019)= E4A W E-ES¢-TAsEA A
she mAlER=gY B2 s A7s etk 1
=, B9l 103 £2.270/kge] vlAIZER~E 0] HEHA
o, Z71E YEE 1 mm °FE 47 PE == PP
Aot T 8l T FEA ESIA F AE(0~3 em,
3~6 cm)ell g EekEle] £X¥ A ¥ (Liu et al,
2018), AH-ELNAE= 78.00 + 12.917]/kg, SHEELA]
= 62.50 £ 12977/ /kg] PIAIEERSEO] ASEHAH. BY
L A 99, 22 gelE A giE A4 e
51, A2 PP7} 50.51%, PEZF 43.43%33th HAEH
ZakxElo] oF 50%7) 1 mm ©)8ke] =7I9E, SREE
oA o & HIES UEpE BoE HuElth Tt

ad
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AR 53R 4357} Dian S579F & Ate]] Ho|tiellA
0~5cm, 5~10cm AE2] EXS A, 493+ A3 (Zhang
and Liu, 2018), 7,100~42,9607} /kg2] Ze}~Elo] HEH
At ©] F 95%7} 0.05~1 mm F7)E FUS Afato)
7P AR, Eo] 2| A1 ol AR
u|AZelEl o] Blgo] Unt Bk His| =4 Yehdtt

Rezaei et al.(2019)2 o]&te] 7Z7]% A|4Ql Fars
Provinceol|A] vl GA| dold 4= e A= Zek~
ol izt A7E s 2ol 0~10eme] EF 11
N AN AES AFHEA A% A, o A9 G
2, 58RI 67-4007) kg ALE ZejsEo] B
=St vl ot o3-S sk flsl EYel 10
2 12m/s9] BlES BolE &, oA tE ¢
EHE AEE 43 Aol M= 67~1,13370 ke Z2}
2Eo] HEHQ}. o, HEHE AU= ZERgel A7)
= 40~740 um AlO|Z, 7] F F-77F & =He 100 pm
oJgt 77}t ool Ut

2.3, EA| W AR EY

37 A=Y ARl T QA ko] wlkg- =ARE
T84 da e WA el Bl tig FTIR
(Fourier-Transform Infrared Spectroscopy) 23}, tj
o] B A pvee) dxshe B3 AEEHA
CHFuller and Gautam, 2016). 157] EF AZol ojjgh
TN A, 0.03~6.7%2] PIAIEEREEo] STE Ao
2 B9tk Kim et al. 2017y 3= MA] FFEE
Hol| gk AFE Fa¥s1d=dl, i Aol 2FHS &
2 AEZ 106 pm E 300 um AS o]g| F I1FoE
Tt A8 EEE vAlEEREE Y] 92% o)
o] AR 2702 FTIR £4] 23} glojojzloz 3t
A=A FEE 300 um ©PF FA71elA] 4.8 x 10%~1.2 x 10*
7H/m?, 106~300 pm Z7]ANME 5.7 x 10*~3.3 x 107H/m>
2 Rl

24 THEQ

29)2=9] 297) WHek Bl ek A+ (Scheurer and
Bigalke, 2018)°14= 90% 7FollA wAlZel~g Qo]
PEEA. = AU 555 mgkg 2 5930 /ke7HA A
Z= o™ AQde PEZF AIBIATHSES], 1 mm o]t A
71, FIEERE e 7 AT} RIS U
e, 7] 5 #Rbs B3 ol (diffuse aeolian tran-
sportys T8 LEAEEE FASIT

S Bk afY] dHEA, AsEdel vl B &



AFANA HlHZelele] o)5 Aol T 32 5

=rdae #H2e] A4
& F 7 & ekt gk Eo et al(2018)y g
o] &, A, Falt 207 Eef RS oo = wMEEt
2E] B4 ArE AAEEY], 1~5mm 27]9] L-MPs
= 0~2,08871/m% 0.02~ mm =7]¢] S-MPsE 1,400~
62,8007/m* HES Haiict. 27] £3XE 243 4
7, 1A HEE vAEEREES 81%7F 300 um ©J3t%
I, 100~150 um7} 7P =2 WI=E Jelich Ad &2
2 A}l S-MPse= 49%7} PE, 38%7} PPSIoY, L-MPs
95%7} EPSZ A9t 2ol &dsle =u 57d¢]
FdE 23S YUt 53 Shandong A9 5370 s
HRollA 2FHE B B2 3K Zhou et al., 2018)0l14
= 1.3~14,712.57 /kg®] w|AIEERAEo] HEHANOH, S-
MPs7} 60% 7S AEAISIGT). gk Rl FAtst
A, 100~250 pm =717} 7P & Hle-S et

X
i
S
i
5
i
4
X0,
o
o i

>

il

Ir m i

2.5. X|at

A 587 Wl vHERRRY HEo] T83 o= U
FEEA 8 A F vAIEEReEY s
T8 A7 v ol FoAtHKoelmans et al., 2019;
Mintenig et al., 2019; Novotna et al., 2019). L =
3 AT ASE IFdeE e 85
(drinking water treatment plants; DWTPs)2 T o2
31Tt Mintenig et al.(2019)2 Y SAFEX| )| 37

= ARl 7199 585 AHEEd sHelA e
of z} WA A2jeE AFlste] E49%F A, 240 A=
= 1070904 50~150 um =719] mlAZER=Elo] AU 7
A/m® AEHJTL Bt e Algelx A=
d mAEeReES 3 FEE AR, go]Z 5o AL
£9 23} FUF PES, PVC, PA, olFA] gizloz dlg]
Ak ey, 2ek 8 I AR T 3 ek @l
T AR =AF T35l ARREA 2 PEZF ASEAC

2k W mMEEReE e A5 v & e AR
< 5 dEieolFe] ARl 722 EA YR Salem
Plateau®} Driftless Areadl] THgF <A7-o]th(Panno et al.,
2019). 147) A(spring)@ 37} ARAEG B=FNA A
Fg Al A A=, ol 1SN, U3 6.471/L]
A PAlERRRE o] AEEoH, Il g A4
445 AdS PER SERIEIT. tE Q@& 4
Al A4S B3l Bk fE5(septic effluent) 71€
F3IAA, HAE0] S TIEAE A HolA mA|
SohEle] QAR g F7H A7 Zadks A
A&kt

*

w

. NEZ2d W M EetaE Y

S T vAIEEHY vEe DR ESY B,
A = WA) G FTHED) = g2 NeEE U
Wt} Pyrolysis GC-MS(gas chromatography mass spec-
trometry)& ©]83l FHEAE AXshs Asle
PAke] =27), A o ARE 5T 5 U] whEel,
Arg S Sl Aol =270, FEl R A, Tl o
g ARE 53 5 JPE dAel digh RS A
ste WhHo] FE AR E I QTH(Prata et al, 2019;
Shim et al., 2017). A4E4ol|= p-FT-IR == Raman
spectroscopy’ | AREE=E], ZNEYALe] =771 o= A=
ooz FokFE, 20~50 um ©)) EAlo] sFsaih
(Novatna et al., 2019; Shim et al., 2017, Wang and
Wang, 2018). 43 EAHo|7] wiidl], Zek~g <A
Aol TS dorAY BE Fsle 4ol s
F 74971 @S (Shim et al., 2017), H2E A%
2 (reference material)} matching rate”} So}A|
Aol UthWang et al., 2017). HAAS] Elo]o]

735-oll= Z=HEAS 3}al, Zn, benzothiazole 5
X359 marker SEE 0]83)] W} A== Aol
Zo|tH(Wagner et al., 2018).
pAIZERaE ] E42 APt BE S JIsh]
wjzoll, AldAF 2+ \APE skl B2 AR eE
o] &7E T o]dl QR]le] AHA| Aol thgh wMET
g9l ZALE oA sk=dl, v 2 EAle &8s oF
e A7 vAE AFagritt aefsk AlEAlE B
EAES AREShaL Qo] dsgte] wlang 944 M
o =& oprlgitk= Holth(He et al, 2018). %3}
H A el tigk ST oA e =
A Eopet rRPAIR, EY AE 9 AlEAIF 2 A
Ae] W] T #AI7E drhFig. 2).

A7AE 2 7P 2 Al F shrt B i AF A
Tolot. afijtolut =2 gk dAqtolxie SeHA T
vMEERge] oz ANs RSN =(Eo et al,
2018; Kim et al, 2017; Zhou et al, 2018), ©] & Eo
et al(2018)9] WHES FAH R Hurd v At
kst &gk 100 m Zole] A 7oA 25 m HAL
2 05%x05m 428 YIFTE ol &, 4% 25mm
ool BAE AFsk AA(sievingyS F3l AEE A
Fakdoh. WAl Liu et al.(2018)2 3cem {HAoE F
A%, Zhang and Liu(2018Y= 5cm ZHAoE F A%,
Rezaei et al.(2019)2 10cm AE2] EYS A3 A1,

ok

A
Mo e g

o iy

e 4

Zooxl

an
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6 2] - 9 - Hele
o Pretreatment l | Analysis
= Sample collection
* Organic removal Separation Quantification Qualification
o * Location Solutions Floatation Counting number *FT-IR
_5 * Depth * H,0, + Saturated NaCl * Microscope * Raman
8 | - sample volume -Acid oralkaline  +Nal - SEM spectroscopy
; * Tool (mesh size) * Fentonorenzyme  +ZnCl, Weight by GC-MS

NEED:

Standardization & Development

Improvement

Fig. 2. Schematic diagram for the analytical procedures of plastics and the variations occurring in each step.

Corradini et al.(2019)2 2AE ©o]&3) 25cm A= A
25 AT

AEE AFHS Folle vAlEeRY o]2)e] WellEds
AAS] 3lA A E AAIst. 4, biofilm 5
71Es A, A e @718 55 o8-S AlA
sh=t], o] ol WellEdo] F8] AAHA] s 5
ATH(Prata et al., 2019; Sun et al., 2019). *Z|E <3l
7383 st elE Arlske ZAtolle rAlERRE] =
A HAEE FAPE 2T 5 ok EYelU HHE
Y vMEERgE IEAE o83 BVt 2 ARE
THPrata et al., 2019; Stock et al., 2019). Table 1°I]
YeRd vle} o], PE ¥ PPE EHU Wxr) Fomg,
& T NaCl &9 Yo Fep~Eld §of 9fof i,
2y HE 5o wjde rlgekel Ee7t 7hssith d
%7} #& PE, PP, PS £ 3580] FARE 20t
2 PVCH Elolol#Zl, o}md A 55 &3] Ul dl
o= oj&°] Utk(Corradini et al., 2019; Prata et al.,
2019; Wagner et al., 2018).

vAlEERg ] B4 AlEAH, WA, B4R
el dlgk East dasi, ZleHoR Y B
o] Fa3t Tkt JHo] EASHH(Prata et al., 2019;
Shim et al.,, 2017; Stock et al., 2019). &= 3} =&
Eojof sk Fat2 XA AFIGAAN BAT F AUe 2

AF 2A9] FAloltt. S2lkngeo] g AR vk, o

il

|

L
-

7] F 93, AT AR Bekey Ajde) 24
F 2 AR 2o WS FAR 24, A9 F

ARESE 3 AloF ol X3 miAlEekY 25U A
gk XS oA sk LEEHe] "ot ulEhA, d AF
Holl A BIEEA| B (control sample)S ©|-83F HAo] o+
Hh(Prata et al., 2019).

ol 2]
=20

4. OMZ22E HE =2

Fig. 39 Uehd uiel o), A5 Sl miAlEeks
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Infiltration
(via macro-pores)

Transport

¢ in porous media Erﬁ?:?‘f'#':%ﬁ
R L
e = =

e

..?.l.
El.

Fig. 3. Transport pathway of microplastics in soil and subsurface
environment.

Elo] ATS AEH olF, EXSIHE ] ] F(infiltration),
Fshjd | olze® FEY & Utk EY W IF¥E
vAlEeRgo] 79 Al AR fZ(surface runoff)S 53]
sIRloE fYEe AFH olsS EY AT HHE o
Foll FAE |50 7Hel] BARE 4 Ath(Nizzetto
et al, 2016b). ¥HH, =33} B ¥3} wjd W wA| =
ZAMEERRE L] AT S HE A T B A
H= o]Fo] W FZo|Z(colloid) FE Y= YA
(nanoparticles) 71&°ll thgk A7 Aol 7|Rlsto] A7}
A5 oA 3L It Alimi et al., 2018; Hiiffer et al.,
2017). Z20)=% 10 um °J3} =715 ZkH= IA=E, v
E-(microorganisams), JE(clays)2} 7] 234 ] &=
Ael= F2ol= YAHnatural colloids)(DeNovio et al.,
2004)2F AFAE E2 o2 AF L AREE TiO,, 2t
YA} S(Engineered nano particles, ENPs)©] X g-Hc}
(Hiiffer et al., 2017). F20]=9] o]5 3% (aggrega-
tion)®] PES FA W=, AsHEREokl A= ENPsE
P 0T FAA717] 9% A, ZRAl e 7484
(capping agent) 7] STHoA E2 A7} o]Foxt
(He et al., 2019; Hiiffer et al., 2017). E¥3h} Ek]
A HMIEEE e AR o] RIEA] W] tigk A



AFANA HlHZelele] o)5 Aol T 32 ;

A HgZog Aq} o]Fo)AaL JATHO’Connor et al.,
2019; Rilling et al.,, 2017; Yu et al., 2019).

4.1. &4 = X|EH 0|S

Nizzetto et al.2016b)y> <4 W EHE olF T
INCA-Sed(the Integrated Catchments model for Sediments)
(Lazar et al., 2010)2} INCA-Contaminants®ll 7]}
nA|EeRE o] 84 olsS HARINTH EY W AE
of 2HE g0l QokeiAbd, wid U o]FA wAE
2ElY] FS MPyoe [ML](C171M, M Z, L2 o)),
BHE} 3 AFoA olsE 5 U= PAIEERRY 9
A2 S Sc(overland flow transport capacity) [M/
L>T)71M, T AR, 35 A BlgEo] RES|HA &
oA "Holx Yoe YA A4S Sep(splash detach-
ment or erosion) [M/L>T], R0l 2J8l Ha=Ee <%
S Sp(flow erosion) [M/L>T]Z Aok & Z} Ay
L0 tiste] wAlEE2Ee FAFT fEel s
mass balance & E=Z3IHt} olF 7FsH (S F
2 (Sp, B Sp)e] TN wEh 72418 deslele] AL
SIFE], Sp>Sre £ Al HAIEEREE Y] o]F0] Spe
Y ATHS wouF MP, = Syl FIFS FA o
o, SrZt Sm Spel FET 2 A5ole Spd Sp
o] ¥R f=Fo] Hil o] g MPy..5 Z=HE
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