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the Korean Peninsula
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Spatial Distribution of Soil Characteristics of Riparian
Wetlands Near Godal Bridge, Seomjin River:

Geomorphology, Vegetation, and Anthropogenic Factors
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"Department of Geography, College of Social Sciences, Seoul National University
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Figure 2. Uncertainty of soil carbon stocks using
the bootstrap method, (a) Sandy soils (SAN), (b) Wetland soils (WET), (c) Low
activity clay soils (LAQC)

A3

IPCC (Intergovernmental Panel on Climate Change), 2019, IPCC 2019 refinement to the
2006 IPCC guidelines for national greenhouse gas inventories.
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Figure 1. Maps of study area showing land covers and transects (a) and location

of artificial structures (b) in Gangneung city (c).
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Figure 2. Timeline of construction of coastal structures between the Gangneung harbor

to Gunseon Estuary. Blue and green circles indicate the year of aerial images used in

the study.
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3l Hﬂo}c/] WS AAsF L, HALS 10 m HFo s Badste] % 515709 3}
. ol% 74/\} ‘:}ﬁ Y, st FELR, HA4E d44, AaE9
St I WEE AEEYa, AlE4 28 A8 ¥ (hierarchical clustering) WS &
&5t et W i Al AR E O}Oﬂ‘jr ol & I+ Wg Ao|7f FAALE Fofd
| Sl BEAREA(ANOVA)S F33l9aL, 8 Wae #AE gasty] 98 f4ad

, FAE BEA(PCA) 55 33T UPX oo 2 b (cross—section profile) A1 3}

il
o

1% 1o

mlo

R}

8o oA Mo
-4
o)
2L gl o]-m
ox
ox, ©f
o
¥

P
N
-

o)



=z

F

e
o
=l

| 20254 S|

3

st
=13

shax|

o wr 2T o MR opl TRl M BN T R AW RO
= B T oy ol oo B W e OB m B S S W T
u_.uﬁ T D o B < 70 fom W - - =y R KR wjr
R % n o Hh ~ T o W o B A ofp
o 85 FTHEXFTw DT hdT AT P
%uwm%ﬂ . W g MR OW o T B AL e N ow X el
— Ua@ﬂOTﬂ‘WLt‘OIHt\OIﬂAE Hﬁelﬁ‘mab‘_mmﬁ :i_lﬂﬁa
o — . OM‘I\.Z_.U TR | R — o].ll_ ]
B o= o ozrom T o < @ T o oY B T o o =
oF T X g Re oo g oo E/ﬂufﬂowwﬂovmomz PR
. T & RN N W N WS — =
T Jow A N TV K opE
R I N R« el O O
ﬂEotmuEwmoiﬁMﬁoMZﬁe LtzTWﬁ_ﬂ/ﬁquhm_ﬂW ﬂﬂmmﬂ
oo OoE y M B AT e T Bk R
T S . B DA - T
T —_— =] JlO\_@.O\I \|11_OJ|O\_| B =
MWHWQE @MOfMﬁSAEoW@l ﬂJﬂloﬁm_Mxﬁ W,_X :ioWhm
; 1 S S~ o % of ® or %
T B = S gt TS om g T &3
R B EoE T N n o= o =
R o G H TR %0 3
oy il dn_ Eﬁq,ﬂbﬁuﬂnﬁu AAI JEMﬂEﬁt =) wW n_mo]E
7o o M R o W o gk omrowp o8 M T S ATz oo i o A
A N T I b
o oo R R R oot L B o o M oo X o o
U o _ P TN XS N W g B = o e
B 1 oy T W W EK T oM <] N a 2 oy o T A
< — T ND = o S oy <o Ry 3
X N — X o - = | élo o T
— B _ommﬂ ,ﬂ%m_ﬂimﬁ %Fﬂoovﬁﬁﬁmﬁj %@wm{
LS = X o s = my
sz iFeur ATHT S2Fsdr . Fox
o B Noo x e Do N SR Ty e 8 T
o ﬂ \mwo E.E ﬂArO o_E w ny . B o) o AT << o ‘mn_l <
@wmmﬂmq\&dro_amhﬁr% @W%%ﬂmﬂmﬂ?%h 2
o e~ ar "R al <X B = -
%%%ﬂmﬂ?g%Wmﬁ%mﬂﬁxﬁ&ﬁoﬁmg.m HOE )
o 2l~a 3x O U oE B R R W T = NE ool
LEL oW _BRE I RE T o 5 X g
a.oﬂo_/og” ..m‘l__/lmﬂﬂ ,.A‘._ml_re‘l“_/l.u*oauﬁ.o;odl.:__‘ilema .E,oélll
owHﬁAﬂ_:TEaWo‘Dﬂ_,mﬂﬂﬁoogﬁm ,1‘0|ﬁ}|L .‘Horov = 5
o PN e Ry RT g g B D ey b W
mﬂomm ,EEWU,WNFEM%QWdeHVﬁNMEﬁ .@M;MEMMW eEHT_ﬂ
o TSETRR T e RTETE N, 08 F T
R T T S T - - o S T S B
Wogoobk® EH BRI AN ez @By oo,
~o . o & JH‘.MF%}JI HﬁoLMr N ‘_wma.
X S o)) NOX B W < ol T Mo o . o B
BT S W T T T M oo %5 of o T |

AL® 7HEd.

=

[ai3

o

S LEREREES
17t 7

0|

o]

valleys at the transition between debris-flow and fluvial processes, Geology, 35(11),

1027-1030.
Montgomery, D. R, and Buffington, ]. M., 1997, Channel-reach morphology in mountain

drainage basins, Geological Society of America Bulletin, 109(5), 596-611.
Wohl, E., 2017, The significance of small streams, Frontiers of Earth Science 11, 447-456.

Lancaster, S. T., and Casebeer, N. E., 2007, Sediment storage and evacuation in headwater

A3



20254 28 14Y

EECEEREELE LR

Categorization and Morphological Characteristics of

Rock Glaciers in the Balgart Valley, Central Tien Shan

Juyeon LEE', Jeone-Sik OH*
"Department of Geography, College of Social Science, Kyungpook National University

&4

oL

Shi=(rock glacier)= AFo}A| o] AlZtolu} AbrH] Al oM U
=

)=}
B
1x2 = 4 Slt(ones ef al, 2018; Oh
= H =
i=]

A8 gadts ke, 44

o
)
Q.
I
E.
»
=
]
=)
o
~
o
)
o
N
N
(@)
N
=
N
o rl
D)
N
I rlo
e
Lob
o il
o
2
>
12
o=
ol
el
N
R

S ®"AiH(Central Tien Shan) ¥7}2E(Balgart) Al2f2 727|228 oA 7Y B2
TAE Ad YA (Naryn River)®] ZHA4R7 9ol fAeH, Uy Sdobrlor 444l
1 A sty YA AR EY oF 45% ¢ Aot A FEEy, AFAYS

| 625% g Ao R HAgeth(Pritchard, 2017). ©]

ol Ho
fr Koz 22

_10_1

3k o
el A A oEske AF w7F 118 AF o' ojojd -t At oelg SHe
A Areblste] thAl Ao RA e 9o HaAde oS AR U
 ATe FF A BUtEE Ao ddWst §8S BERcta, A WM BAS SS9
et W 545 oldlstaat gtk @At BE G, 1w A9 Eéatd
Azl W 20709 dAHEE AWEen, A5 ESH S (International  Permafrost
Association; IPA)AIA] ASHet HAHE &/ 7]5S ARESte] SAWEte] F3& E/3FITHRGIK,

2022a, 2022b). A7-Ae] e I B
w2} “Talus-connected” M4 SHTCGs) 9} ‘Glacier forefield-connected” $H4]HSHFCGs) = T-EH T
dAEtet 7oA o A WS FES] AUEY 2 uSIARY e FY Ay,
AFAY e FCGs 30l TCGs frdwtt $-AletA ExshH, dojd oz 57t o] 2 4
o] 5ot} o] 292~ Y7t (Engadin) Aol FE 7] A A9 FARE FES Wel
Uh(Frauenfelder et al, 2003). B3, 17X gPAWste] sfia= 7]ofx o] W14 B %3} nlsh=
S HolH, 710A 9] FH Bt e E hARete] dde] Sl ol oA = A &4l

o] FEEE 71994 (Contributing area)®] -F3°l

= [ =1

A #hol gl Aoz welu, o)t g4
Weke] Wys Aol AP 44 2ol Weh Bekd & Qe ANET 3% o Pusld A9
& dom ma ATE Fugons o

Az
o
ol
ol
oft
oX
=
o2
o
o
=)
rir
)
jubed
ko
ro
tio
27
i
ol
=
o}
ol
)



sHRX| WS 20251 SH st

THE e Aow 7gH.

FuEd

Frauenfelder, R., Haeberli, W., and Hoelzle, M., 2003, Rockglacier occurrence and
related terrain parameters in a study area of the Eastern Swiss Alps, In
Proceedings 8th International Conference on Permafrost. Swets and Zeitlinger, Lisse,
253-258.

Jones, D., Harrison, S, Anderson, K, and Betts, R., 2018, Mountain rock glaciers
contain globally significant water stores, Scientific Reports, 8(1), 2834.

Jones, D. B., Harrison, S, Anderson, K., and Brian Whalley, W., 2019, Rock glaciers
and mountain hydrology: A review, Earth-Science Reviews, 193, 66-90.

Oh, J. S. and Duishonakunov, M., 2023, Rock glaciers in the Inner Tien Shan of
Kyrgyzstan: Climate and Water Resources, PFroceedings of 2023 KGA-KNU
International Joint Conference 29-30.

Pritchard, H. D., 2017, Asia’s glaciers are a regionally important buffer against
drought, Nature 545, 169-174.

RGIK, 2022a, Towards standard guidelines for inventorying rock glaciers: baseline concepts
(version 4.2.2). IPA Action Group Rock glacier inventories and kinematics.

RGIK, 2022b, Towards standard guidelines for inventorying rock glaciers: practical concepts
(version 2.0). IPA Action Group Rock glacier inventories and kinematics.

Lee, J. Y. and Oh, ]J. S., 2024, Categorization and Terrain Parameter Analysis of Rock
Glaciers in the Balgart Valley, Central Tien Shan, Kyrgyzstan, Jowrnal of The
Geomorphological Association of Korea, 31(1), 1-13.



20254 28 14Y




sHRX| WS 20251 SH st

)
A
N
—l—l
olr
o
_oll'l
o0
i
AC
i
"]
ok
—l—l

7|k (NbS) ] 48

Vg pE et A&7 s 8 e, Vb gEustal A g ag ), wa A A

Implementation of Nature-based Solutions for Sustainable River

Management

Dahae GO', Kwang Hee Choi®*

"Department of Substainable Environment, Catholic Kwandong University,
*Department of Geography Education, Catholic Kwandong University,
*Corresponding Author

e ARG A FaF AFolth AFE o AW F T

2
=2
L
I
ofr
o
=y
)
o
e

44 Skek(Hooke, 2000). 21tk A, EASE Q1) Ho] AFHHAL, Ad 11
29 o}zjg = Aol HAF ol Y HHChoi et al, 2004). A5l st de 7]l
o] AZeHGrey Infrastructure)b T2 o Xﬂ‘ﬂL B E R %iﬁ} K| ;Lz,i%g o] &
a8 shae w4k Belel oL £90) oAy

A71%ol S7retdA iy shd 3}73% o3

WWF, 2022; IPCC, 2023), ¥+&]o] F-i &3k Sojs Ak o] E}E‘r 6}%%314 1*7}

/80l W ZAZE OiFEden, BE o] tigk Agle]l 247t FobAal 3l

(Woo and Park, 2000; Tockner et al., 2002; Almenar et al., 2021).
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Qa: Quaternary allavium
Te, Tj, Teo: Tertiary sedimentary rock
Th: Tertiary volcanics

Tgr: Tertiary granite

Kbgr, Khgr: Creataceous granite

K, Kat, Kjk: Creataceous volcanics

Km?, Kdd: Creataceous okl |
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