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Geography in a New Era: Challenges and
Opportunities for Geographers

Heejun Chang’
(*Department of Geography, Portland State University)

Geography as a discipline has waxed and waned in the last few decades. Using the
trends of American Association of Geographers’ membership and its specialty group
membership numbers, I examine why and how Geography has become marginalized in
the 1970s and 1980s and resurged since the 1990s. The resurgence of the Discipline is
associated with geographers’ active engagement with other interdisciplinary scholars and
practitioners to tackle grand challenges facing human society, such as climate change,
geopolitical instability, ecosystem degradation, the digital revolution, and urban resilience.
I argue that geographers have a unique position to lead and contribute to convergence
research that strives to solve a specific and compelling problem via deep integration
across disciplines. Drawing from two transdisciplinary research projects, I show that all
subfields of geography could offer valuable integrated insights and deepen our
understanding of complex problems in transdisciplinary research that involves explicit
community partners. Geographers’ long-standing work on human-environment
interactions across scales with systems thinking is utmost needed to tackle many of the

wicked problems that our global society is currently facing.
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OF2] Z=AIE E8t T=8tm SHAIo] X|2|X BT S
a4} ok FIA|; I XIOILIEIR ULHE Sile=

(AT SSn A st A2 st uhababy)

1 A7HA 2 =3

A2 AR AWHAA SFALEE o T Wste] 3T Bade] FopAu Utk
SmagA BOB JYokF Al Bedl drlshE YR Bad YRS Hobsin
T, 248 Bdd /S AE TEHE ZE AMFol7] wiEo|tH(Ananiadou &

Claro, 2009).

L
O
o

53] Ag nHolA Agd gFe A #HH dES AVlsty, ASE 35
2 9 duisle] =gstE dHe] #AFE F3 5FH ARSI, 2003)S tHFE ol
ot o] HA4& T AMEE A A& FAE €S AYH g FHolg a4, A4
718k ALSlo| Al @3k ol & 4 QT

SwwgolA Ao AgH @F THE FHATNI] HE JEHA nAFdHdE o0
WSty Fa st wAE SRS EAS A FAA S 2ty HIFHoz Fo
=g fFEorstm, Al AZte ARFEA EFSHA, FASHL, FEE F UEF UE
o] Fojof gith(o]F 9, 2016). oY EAbE ZAoAHS Wy APES B3 wiee BEE AS
Z3H(Gilbert, J. & Strong, J., 1997)3t= 1485 WO E g4 gFEE st=d g
stk ofe] EAME 3tH SAEo] S Bl AR A@sr] wiEel vt HEH fA
AAAE F Q. Yol gk HE o= JhEstA Hol nsH ZHrt Houth(Laws,
1989).

PA7EA g ol A A2l H g9} oke] ZAME AZT AFEC] Bl A YA T 3
A AAC BtE oke] ZAE 71E, &3ty FAEY AYH & FES B4 AFE
F53 AAoltk. 1 olfr&= Wga—«l g adE o= AYF 7 Y Mol oJHu
o] A HGr7HA A Alte] Bastr] wWiEolth. Iy wAY] HL wgg
& YA o AT+ Tu w37F Ao AYH FFE AT ok AL 7hest
Od, St 52 adART A4 7|9 Stgdd o SRS FH, 2229 g A dis)
o B2 Ads A= A5 st 835 1Y Aolgt o th(Fletcher, S. et al., 2007).

2 AFe 15%w S AYd & Y FFE 9% HOE off A EF5&
AR O ARE EAsAT FAELS A 2A F5E T3 ALY AFA A gk
#HAlol 713, Butd V&S o] &3 & HAAE AEFSAA FHHSE AastE Y
S AdxgA F539H
2. 94+ A%

o] A= AHS dEsts AFA Sl BHHAJE dAZHA T AolHEE L
A%, B4% 271 9% 37 #% L 3% UL 9% UL $9% 271 s 17h
E o= sidon, ¥3h3 Bxe O9 13 2o ZAolyehe duls Ad 20193 =4
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Y AuE FUSHT BAE BYe ondh AY 2Ae HRe 24 FA AF > 24
AG A v AUl 24 > ok A » AR B4 9 4 » BIA AR o] FolR
.

2 FA ARANE ARA 24 FAE A48T, FA wE AL Aol @

oA ARAHE FAC RS I A

A s ASE RE AYe Uud &

531 BAlel A A zAbsh oke) 24

A AE 5 Bgstel AT Aug Syt
g
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Ae] JuEo]l AMHI, AEY A2l HuE FF P BAo| o R o
KR

oA BIA A4

g =230

A WA A 24 BFolAE WA SFAE] AY, I3t @ @A olsj=E vhets
71 918 zolutEle il el Azhte do] (384L BAHE ol Aww7tE & F 3l
=5 opglh =3 Al tis) FHF RS Y5l 23 IHOR FHshe viFd 4
Be TS vFd Al I3 2HS WA ASA A4S AEsta ARUAClA
of #&3h= Aolth of F&2 A Uit olsfet qAEA =7 W & 9low, A
22 e 4 5 e Al ] wWEd AASHATH$-AL 9 31, 2015).

T oRA A T AT A9 W f2=ge AAsAth st A Shot)ol

T FHAQ, ‘FAlo] HEY Tolm, AF(spot)E ‘AtHo] Wo] Efe Aa'Ehe FEoltt
(Ord, J. K. & Getis, A., 2001). S2=%s AAT olff& LT FAEL FEdAA AY
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e MH2E AFsta Aok A IE SNS HAE wE HolHE, ARgAe] #A FH
ol e Tz £3, 74 ATHE 2 FTHE VIR FHoE 759 gz wyZ
SNSo|tH(&7d 5, 2012). siAIEl L7} Bol | A3 Fagpd o] o] &Atol] o @Al
Wil fE % SHFER Stxags AAHste V€S R ARy AAE Aotk
-V@EO] oJEAHOoE F5 AN e AR olsfstr] ojH
T AA FH(Mckenzie et al, 1986). 53] XE o|ast7] 23l
AR 7 99A v, Lo Ades AA I3 AFste] dolof gt
2k 7%%-?3]1;61’87] T W A fAE A4S
o] 7]'e< ol &3st] Fol A=A R k2=FHE FUHE GPS o=
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uhgld vk, 2017, QI2ERLH S| E) L(Hashtags) #412 B3 FEAE] A eAolE
Q4o ek B, B33, 24(1), 93-104.

A&, 2012, Butler®] &3 £ F7] o2 & Ad B AF - AHAXNYG L Ui
o=, #FHAAT, 24(2), 25-40.

X 3F-ol w70l B 5, 2015, HIFE AF £ 19SS W o] B, ¢
A1 71

o] F, 2016, 214171 G7F MEES S of AT AT HA|, FAAH 0S5

3], 24(1), 99-117.

AHFY A, 2012, 2011 A=} HaiA, AHFGA A,

AR, 2003, &8 AP BH7F TIAH FEEH= A5 A B AF-dTte
HAE A=A S SAHSE, IFA LA LK, 11(2), 51-63.

F7E, 2012, 2BV EY T AH2E E83 FAFASF(PBL)Ol ARS| oA wap Fu
=9 A4 HE, dEsdl mAs 23, FAuSsy wgishd A =&

Ananiadou, K. and Claro, M., 2009, 21st Century Skills and Competences for New
Millennium Learners in OECD Countries, OECD Education Working Papers, 41.

Fletcher, S., France, D., Moore, K. and Robinson, G., 2007, Practitioner Perspectives on
the use of Technology in Fieldwork Teaching, Journal of Geography in Higher
Education, 31(2), 319-330.

Gilbert, J. and Strong, ]., 1997, Coping strategies employed by occupational therapy
students anticipating fieldwork placement, Australian Occupational Therapy
Journal, 44, 30 - 40.

Laws, K. (1989). Learning geography through fieldwork. The geographer teachers’
guide to the classroom (pp. 104 - 117), Macmillan.

MacKenzie, S. B. and Lutz, R. ]J., Belch, G. E., 1986, The role of attitude toward the ad
as a mediator of advertising effectiveness: A test of competing explanations,
Journal of marketing research, 23(2), 130-143.

Ord, J. K. and Getis, A., 2001, Testing for Local Spatial Autocorrelation in the Presence
of Global Autocorrelation, Journal of Regional Science, 41, 411-432.
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Old|wAlS2| SZHY A&y} EfE

o|zlsl

Hghetn A nS3 AN

FZHA Abdl(spatial thinking)v &3Xtol]l gk QlA|(concepts of space), A& = (tools
of representation), &2 }# (processes of reasoning)®] Al 7}A] Q4= o]Fojx glow,
Aol ALBlE A3Z o g 4olried & zhFojof & I3 FEolnt (National Research
Council, 2006). °] /N'd& H&H &2 AA AT o}t Aol #A4 A HFAY FARA
T(Jo and Bednarz, 2014). 2000 dtHel]l SARATEHE vl=9 AuFA A FHH A
15 FAEZ 3 ATEc]l vgEA olFoFt(e.g Jo and Bednarz, 2014; Lee and
Bednarz, 2009; Lee et al., 2018; ). 53], St &9 Fxt4 Atago] AgusS T3 Y2
T IEE BAFE AdFE°] BUTh

gt ol d ATES] ARt Al stw @Al F0H A w§E Fxdte Ao
2 o] RoJAAE EAT B ATA FHH AL w8 FLAL Fxd gAW, =
o AugaAgel A ot tA = A Al Adely afol ik Wgo] EEsiA o
FOAAA FUTE oA FFolA FIHH AbaL] wKo] LFEHA o] FofA7] M=
AbEOl B ECl FAHE AAGE dES T F UARSF E4E F e 9Fe AL
hofoF Feh I qFelAM 7 AEE AL HES 72 wAbsol dAT FF oY
o) B3 AagE 7hAaL glojok Ak Holth Iy W Fo WA g dnluAES
WAFFA AN A FZEA Abarel] sl W ol E LEAR £ Qe VI8 E A RIAT
(013718214, 2016). ©]9F 2 FRelA oul AYuArse] A Ay FEE Tot
e 9o Su RN FHH Aae] mbo] aRF o o] RolxA sy Y% AFS

o|X 8- =14, 2016, A2 EXt7IE] AMuEHG A&l e duluAEe HEAT,
72 515 7|, 5(2), 85-97.

Jo, I. and Bednarz, S, 2014, Dispositions toward teaching spatial thinking through
geography: Conceptualization and an exemplar assessment, Journal of
Geography, 113(5), 198-207.

Jo, I, Hong, J., and Verma, K. 2016, Facilitating spatial thinking in world geography
using web-based GIS, Journal of Geography in Higher Education, 40(3), 442-459
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Lee, J. and Bednarz, R., 2009, Effect of GIS learing on spatial thinking, Journal of
Geography in Higher Education, 33(2), 183-198.

Lee, J, Jo, I, Xuan, X, and Zhou, W. 2018, Geography preservice teachers’
dispositions toward teaching spatial thinking through geography: A comparison
between China and Korea, International Research in Geographical and
Environmental Education, 27(2), 135-148.

National Research Council, 2006, Learning to think spatially: GIS as a support system

in the K-12 curriculum, Washington, D.C.: National Academies.
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grifel gk A4S 71 ol HETOE EOH(Avolio et al, 2009), %3
st ‘M3 4 g 4] (transformational leadership)’ -2 2000d ™ o] 4 WAz A4S & =
of wholgtTh(Patterson, 2003). 1t BG4 AFoA Y 2H2 HEH g
T4Y Aol Faa8s FAEH:E dAHn 22 BHOoZ Wslsta glth(Avolio
et al, 2009). A% AASIE A el FFES mAHA ‘22E 2 T4 (global
leadership)’ ol W& #4lo] AX I (Brown et al, 2012), 37| vl= W t7]gol EF-3t=
FAO HMERYE ZuA A7 2F9EZLE oA ittt oiygt FAUH} E3ll7bA
ol AEZZ Yolxal & Zolth(Avolio et al, 2009). olo] w} I o8 w& 7|HE
oA ‘22 Y HA T nF ExE AN AthFH T, 2011).

224 oA oAl A7 wsAAAAE T 2009 N8 wSHFH e 2015
MNA wsHAHAA = AAAC S 443 Fxe #dsty =298 guiS dastal A7
wZolth. A MAIAE S FAl o] MA AA AARE] g A olsfirt 2 2E g
A kel 71dS &A stee Ao r dWsta Ja, AAAEY] xR ‘e2d ¢
OAS Ad JARVS At A= Aotk o]l whal 2009 7HA H]ﬁ]X]E] WF AN A =
2248 goaoldts £ UeA @on, “mEA Wt e 252 AlA 5

o2 AT & Ae A %’“”‘3 ERE2, “AA Z3E olE A F e A A
‘“% 91 QIZke] §A7E FH o E A A Ut
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&k AT(el: FAH, 2008; FA™, 2009; ATH, 2011)= 1 F7F v A A ojH, o] =@

(2016)8] AFelA = whS 7¥F Z2AHAEY AJLF &3 F stvzE 229 Zuaol =
T e Axolth. Agu Kol FAE0] MAAH HHES ZFEs Zlo #AES -

AL oA L=9 do] ofyH(FATE, 2008), ATuFo] 2 2ALAA Y Fx, HA,
A, 8-S gF= wE(Haubrich, 2009), A g x4 wWetoAeo] 22d g g

== AlEH A 287} Ao

ole]l & AFolM= AZnE WM 2 ZHHe] dis) =sjriA o o]E 4
sl w4 =9 Zuide] g4l s A¥Ey, AYug 99 °1H ojFofx =¥ ¢
Aol gk A d7ES ARt Yoyt Agugeld 228 Zuides st
el ofm ek o] o] o] FojHopdA | H kT

mlm

(FH1ER)
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17(4), 477-492.
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3. Y477l
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& Aol 2eARte R At FHFIPE SES . 28y 2E el "2a A=
22 £¥sle gF5e 3 BT gHE
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Aﬁ"f&n}\a SR A A g ad.
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ERAAE Ad¥Rd A5AY AR Az 1987»101] 43,522ha, 2000} 15,793
ha, 2009l 5,149ha, 2017l 4,980ha® EFEHATHLH 2). AH IS ol &3 2H e A
A BRddet ARG FAARS Had ﬂ% ® 29 Zom, AZ FASE &
& Helth
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(a) 1987 (b) 2000
Legend Legend
+=(Paddy) 0 25 50 [_]&=(Paddy) 0 25 50
B & 22| (Barley) Kilometers I ‘22| (Barley) Kilometers
(c) 2009 (d) 2017
<3d 2> A7|d &A=z Mujx|y F& Znt
<E 2> 4Id EF 22t SAXNE 2o v
o AMAM EF 2 (ha) | MEZ MYAHY SHKE(h)
1987 43,522 43,665
2000 15,793 15,912
2009 5,149 5,245
2017 4,980 4,852

Agol A% FF, £d, A5 71309 ARE dE&stP o, AH o AAYSIIT
H3to] 11€~6¥ AZRE B4 ALEsAY. AANS7IL T 11~12€9L F57], 1~2
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i B Moran'’s Index Z-score p-value
WA OMHX| e¥=sx 0.176 1.730 0.084*
AZtetAEX A 0.352 3.376 0.001***
=X A 0.434 3.880 0.000***
AEIX Y 0.484 4974 0.000***
9N 0.541 4.655 0.000***
=N 0.180 1.950 0.051*
LICH K| 0.281 2.776 0.006***
=9 0.562 4.889 0.000***
*p<0.1, **p<0.05, *p<0.01

Zscore?t ¥l o e A% grrel YAl BAHE AolH, ol WHT B9
2 AgEolo} Bkt FARMY 2AL FulSE slolth WESe] B AV 4Ry B
4 ANE AWy, RE WS g8 2P0l WAAUT. 4AAGH s F0A
FA4ol b 2A uehgon, MARA 2B Es A0 B FH40l Mad A7

ey,

A3l BAE Ffete AFAGY Fol ThEAE Fo ¥ vhEA FEE AZEALH,
Moran’s Index &4 WHE o] &3ty HMTEY 3348 A7 FAd S AESIT. BE HEp
SolA Z-score7t %o o2 ugpom FIto Aol HAHIJY. oy WHFEo] FH
Ao FEFs B A= Aoln, FHH Ar|GaAdol AeA ey Wl FEAE A
AEojol dthe= I FARA Y 2S st EE mAHR AFolA F=

2 | +
AERPE 12 QuHaEY Bl HARY PHOEH AFAA @ & vk

BRI

= 2 I
2 AgEY. A4 B4 e AYdTES AR, A AdsAde] yEry
= W] IFEH S AP e ArtSIAEY 2dS &8st A7E IAYT AL
2 FAFUY. weA FE dFolMs A 7= DBE ol &ty IditH Ay A
Y7ty 2ds 83 F 2l A34E vus HHT ALY e AED A

ol }.
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Zo|zl
CAHERIEUAE)
=SS 2 AA WHe 98 %E F WA (Antarctic Ice Sheet)o] €11 JoH, W=
TR 8] A Y eE do Utk E= WA AT 715 Al2="HeA 7]' Z st
ANzglog AT g9 ¢ 90 %E AAsta vk F= WS AA fi+Es oF 40 m
ol F7HAE F de AAHES AL o AA ™ (Dutton et al, 2015), 7L }

3 SES/
gl vd Qe vA B /% W

3 d gdold HAe AL zAtE o] Fas
o v S o] WAeR do 7] wEed tRE
(Petit et al. 1999; Watanabe et al. 2003; Jouzel et al. 2007)} 3l <
1987; Zachos et al. 1992, 2001)< YF= o] FoA ot ¥ = o
J= = (i) Addds WA S4 3 FH o3 F4dE qd
ol 2t lom, T FHHwS ol&sty =AM 7 W Ayrh e ol %
AT (Hodgson et al. 2004; Roberts and McMinn 1999; Verleyen et al. 2004).

s HAE AT dolA = (B, Diatom)E FFT T A wE AAH ] A
2 E(f)e) 2AL B3 48, A%, pH, SUE S0 FEHFS T B4 A A
£, 4 o] HAE Lo wgHor F HEHTGE 5SS ol&3ld HAE &
187 Bd AZENE F&HA ol&F & U (Spaulding et al. 2010, Spaulding,
Lubinski, and Potapova 2018).

2 AT TES AYe sokdlicbel X Ak @4 &<l Lake Oyako-ike,

),

N

N
o

o

Lake Maruwanminami-ike, Lake Maruwan-Oikeol|A XFHHA T4 EHZHE Fo] Al=m
(Ok4C-01, MwS4C-01, Mw4C-0)E tid oz AuEd 2 fxRE4& 53 349 J43
o

A T4 FEede] WEl, 37 E2A B ek ofola
of tial s

I A3, gk AT s Aol Wkt 4 5 FE we gr)sk o
ol A T2 3] Ak Al7]7} Lake Oyako-ike (Ok4C-01)oA] 1000 cal yr BP, Lake
Maruwanminami-ike (MwS4C- 01)°l4] 2330 cal yr BP, Lake Maruwan-Oike (Mw4C-01)
2700 cal yr BPZ WSIHTh old@ Ay FEATA dAE Zzzd 9 Adwos
B3 B4, GE2F B4, A%H Ak BHAAE AR dE At =EH A

of Al EFENN FEHOE A5elA APsol B5E i FAoIA F= Fo Thop
of Zastgom, & 246 YoM BRA Fx Fo| PastA RIAY FxIt FreE

=]

a0
be gt AYoERE §712

E} A (glacio-isostatic) & 7]&

ot o

44 917 "ol Avlel Arsh AR 359 T
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=5 Tl 371 A Wo Yok ofol&zEA 78S AbEsen, I 23 Lake
Oyako-ike A4 218 mm /yr, Lake Maruwanminami-ike ¥ Lake Maruwan-Oike A<
oA Z+z} 3.88 mm /yr 2 3.64 mm /yre A2 YEhgon, o]gd §rEEE UE F
g5 A9 =gAGel Hs| 1 §717F mE2A JPH o] FF WG ATl i AT
7F 22 Aot

69°S -

Liitzow-Holm Bay

Skarvsnes

>
Ry
@)
&
3

«

@

Rundvigshetta

20 k TS

3 W
1 'l

<a® 1>EHS fFolM 2of sfetel /Xl (52 H2 A7 e 59 9.

Abck: | ake Oyako-ike, StEH: Lake Maruwanminami-ike, Lake Maruwan-OQike)

<3% 2> Lake Oyako-ike2l F=H X g€ x

_82_



Catibrals
age tyr BPY

304318 -

FE2E18

1535439 +

I
I
Typ

L

ChalE B 1111

:

2187£56 + |

3

I

<33 4> Lake Oyako-ike2| HrAlMEFA ALY



LN

B ATAE A $EF AW GE g wFe] Bxsht AW B3¢tz
YEEA P ABIEH, OSL ANSHL AAste] HHFe] Belsdn 54e versa
gY34e WelnA gtk 2D ol Ba AAY A4S B B4 WnE TR
o A s

AAW w=FoE oF 3m o4 A Fo] NS we Bx) Ak FE AFW 7F 5m
LEold 498 n8E APFel BESE, wF ARl Ade] Hl o] ol AlY
Ao gdo| SAAG AEE] A9 SUF H4 TXE HolA: ov, Bigo] ¥
S AnlEsl B 45e A4 o lem T ARE °F 100m ol 4o] o2& A7A T
¥ =719 YAEel BESIH, wH welAE ofg Wel EA Wsish veht @ 3e o
B 24e) Wbl Age slos FAAU.

2
ﬁ
g
g
e
o &
ﬁ
r_N_
2
»
(o3
LU
=
By
o
bl
1
N
[o's)
N
Tg,
N
o
=
=
g
. 1o
!
)
b
o
_1
2
2
2
_E

Ha Qk 53@(243um)4 s e B R

A 29 AEolHTE, Ad o 070(EImel E
Y moz TS AT A4 RS A3 Hnd FE@ F 2y mAZW ol
oA glom, 1 sREE AES Mgl FrlswA BFol BIAAL B Yol P
s S4o) YERT. o dRA 27+ wEat due Jrhgon, dndesn ®
Bol HEFL EAFC BFE BFe Holn Yth

ES XRF 24 A7 ZodHE A A% Ueyr|its 2 2o W3t A do] i
2 493 4L b5 A st
A4S HATH Al203, Fe203, Si02, K20,
Mg04 A5 Aol wet F37+e] s"o] vEA vEetgen, dAurA o2 S5i029 3 W)
+ AI203, Fe2039} BRI == s UEHAdth 53] 9F 130ecm Z o] 29 7% Al203,
Fe203, MgO2| 3take] %7}%4 Si029] ko] Aol A yEY, ¢F 130cm AA
_%_
=

Rew, AFA stE= Z

Gt
o

BAZ HAH A7 Zel7t RS Aoz FAHJT. EF OF 310-300cm 2 0] :Loﬂ/\i
A203, Si02, K20, MgO, CaO¥9] #i#o] BF ZrAasle= d W Fe203& wol ZA F7t
gtol, slg ZolE BAR Gkt A2 & SHS YAt o A A AA 4
shef Ao WE A ol 5434

©
2
i‘i
p)
ft
=
lo
i
1‘%
L
+,
)
)
Ir
N
o
o
fru

g OSL Odrﬂ%—@ éﬂr *“E'OM sEE ZFE 747 62404 ka(S)-5), 23.2+1.2 ka(S]-4),
115.9+9.7 ka(SJ-3), 143.1+7.3 ka(SJ-2), 157.4+18.9 ka(S] )94 A7t et AR &2
Al AHEFNMFE 2] MIS 6 °]/d2e] Al717HA |2 Al W7t AdENT. AdsE
SJ-2¢}F SJ-3 Abe] A Hol| BE3FA, oF 115.9+9.7 ka$} 143.147.3 ka Alolo] HAH Aoz
Ebtth. meks MIS 5e A7)l B A H S 7}”*01 FEs won, HFAHWI] s
A BAE AsNlToer FHEAN. g4 A A HF Wl %H%EP% N2, BA
o] FfeHe A dgd Aoz A k. AT F g dA s A o

_84_



_85_



HI
=
HL
oN
=2
1o
rok
%
re
>
-
OE
>
fol
H

AAATE AAHA PRAZA AAAG] AF Bl W FAF Aol HAW
Selel SeTE AW £ dze] WRs RAAS Bel2 1 wAdEst ofsE 4
$7b Bk 53, AAHE STl UE ARE BRAe] Ave AAHE A
slebgole e Al s A5t svksih. AAAGe) @ Tk Mol T2 AY, A
U olekAle] M7} sltnsel Evbdelehs FAE Qo AFARS AEsn P4
g ol% HWOE oFAYE T I BALE FF AN Yk 4 REw

£ nzdzoes YWY 5 :

8_]]5:2‘ gg]/\§]_6‘1- _{r_ o) 014. nE %)
ot AT o FE AHAA EAt YEAE A
ool AFNAE FY AW DAl datel ATEAAEE FASL 1 BAE
qgomm ATnzg B fAe ERHow FP5] A Yool sl Eolsug 539
o},

AR ATE BRAGEE $HOE We AHE 0 o kmel 24 FHE AT
A, 20104 BEZHAZ AR 4 olF ALHoE ATAR FHs} APHE AGolnt.
o] AelAE 20169 79 A P Tl oF 2825m9 BAE FYs] AFAARE
wgsts 49e AU FAH APl kol 27m, F 10m= BAE o} of 15°

b

rz X
T ofl
T W
b o
e
o>
rlr A

N

=
o] AAHE TEAT 20159 FE 20179704 10709 1A FEHS Fr|HoR FFFetA
e 7E AR ATEZAY olFole I MRS FHsAUY. £ HE¥ =8

(DJI Phantom 4)& ©]&3%t FFJANS EYFsty FAAFIRD S F5FEN AHIY] W

A7, ATAddl BEE mAE B AAAAC BIE FAHYOG Ae
IS FAD FAHAL FESE 5 FNEIH} AT AFAHNN fAH wo
2 gEsue] A on A3 BEe| uos west olifﬂ Ao vkt AR
A F3 224 2o ol tha Aol ARot H¥ 194T o] wue 4y 14
Aol el sl o FEd AH Assdth me ai 19 elyel A4 AEH
ggicka s

A T
of A= BA T 7IWHol oty AA Bt JIWHRd AFEAY

2 @5l HAgH B
St elelzh itk AR AdARel @ Aol 24 e SRS ol A
of Atk EF ATAG AS, GEAM FHY Best A BE| FEF HH = A
02 Eh} ¢BWUE Y Ao mth AT of A BAE FUW AL

A Gty oA Aol UR 4 x2F sbstolth wiukEel od AA7bsAel
o mE Agdel B wARTY 1 &9 O ERe Ao ®al

_86_



oo ARMAl THES Choll EXslk= olieh EIXEo] Sy uiyn #yd AI:
SHIT XM47] 7| X[Z232] 240 HIAE MES I8t A7)

xjg” - sy

I.A48

o] stk ol #F B FEAQ sid e fd V1€ AT AV FHH
£ Bl o1 galitd At Aol xS sfideTol B AFe @ AHAA A
T A7 FA T shvelth. 53] AijddiSAe] vl &old T iE 10m ©]ske] 3
(T T 33 HE H E(paleo-coastal sediments)oll 3l A7 AHFE HFd= AL sl
g tirlE Fall A AALT S48 Weled Slol Boh g4l WHe] 2 Ao
2 A3ddEn oo & dA7s Nt 4 iAo HAA Y aidtTe] thuliek A A7)l
g AFA E4e A=stes €99 #A F stuE(Shin and Park, 2016), ‘&3t AR
A HEE ddiedl Bxst= asfitE e 4 AR FA ATl B3 =98 Fa
=

et el Fate] mA A st w2y sits wEt gEF o) ARk
G AY = §7] LAJE A=Y SA7F £9s] SQlHET. uvk oA A5 vk 2o,
olF A AeA LA JPAHJAY e IESE AFS Bolm webs & G4
ANA EILEE Dsty dLKFow W HAIHRJ] G FEHE HolA ¥ B
7 Btk AT AGY A ARRA s oA FRlEE AF FA AF A sfdeTt
o] Fel= ofUAT BuE S8l o] AFHEL AA s ZEol o8 IAHE AFYS W3l
i, 7L Ak A AR e ekt

o. 4729 2 734

Addm ARA SEW Al e o PYsA  BgHE nsjA
s

(paleo-shoreline, paleo-strandline)®] JFej7} Hlw 2 3] A H h(Figure 1). A oll+= 7H
e BEAUNE A9 o dEd F3to] EASANE A X FEE 2km7t d
= oiE 2 A7 AYe HAS =T 95 o9 AT &eo] vlefsty fY Ajol
T 229 d= wf A2 Aol FAot wepA B dFoAE Y e HE A7]9
HA=s tdoR st dWH<d OsL duSA7I< tal 43 #9e] FE<5 °]&3 OsL
AdEA S AEstth o8 19 Frjvlds AoiSA471eS 1990d ol A kE 7] A2t
of oz AT A BA @oy, mddAMs siddT # didET HAF(Kim and

o
°] OSL il ®la] °F 10% 8=
FhF 7 E = Aol AAT 2 AT AYH 2ol HAAE AR T B AU #AR A
T A FEEA A Vs d AUSAIE R A wolEH Rt



1704DP-1 &
1708DP-2 (a)

Daepo Port

<Figure 1> The view of sampling site(1704DP-1 & 1708DP-2) and sprayed gravels for
collecting samples (inset)

m dd&4 2

2 ATl o] 8" AE 3% BT 4 AATG FA wEA A5V 448 IRSL A&
% fast component®] Hl&o] FA UEtdt) o] F AR dakRe) sgEte AE vk
A A A Z(1704DR-1)E 7] A5 A7t BlwF Zr)E AW AE o 7S]
E 2 Sl F&3] ol 87’ FEolth AT el Az A=A A 34
o N BT dutdor dexl SdE3l A3 (single saturating exponential function)
of & FgEH A5 F4 AT oste] AA AT A7]E HoFo] FrUds Al A
of A3 ANsz AT,

2 Aol AH8E IRSL Az = 78'/5‘1, 53] K-AZAoA 71dsts Aoz dEA An. A
FollA 71¥8k= OSL A&t & IRSL A&+ B3 & 2 259 aA=0] Qe %ol
M= LA Aol AyH Az7}h 7:]-'65]3]'{— #’d(anomalous fading)e] A3 o2 Lo
A Q1o (Spooner, 1994), ©]& HA3}7] 93] Huntley and Lamothe(2001)] ol whef
IRSL A&7 ol Yebvhe Bt A& (fading rate)S 283t R3S BAY 2
I, gixg AT =FolA AT AlF 27 (1704DP-1, 1708DP-2)-> <F 10~11%+ d #, di=
& 5o =FFolA AHIT AR 1H(1704DR-1)2> oF 47t d Ao HH Ayt &3
TH(Table 1). T3k €8 EWolA 4% IRSL Az = EZHEC IRSL dAdizkol uls)

l
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F 10% A= =4 Yov AS ZAUT 4§, 1704DP-134} 1708DP-2 A5+ <F 9~10%F d
Z, 1704DR-1 A 8E 47 3 A A5 A7l HAH Aoz 48 4 U}’

<Table 1> Results of IRSL age dating

Sample ISquivezlgn)t pose rate (v Fa(gj/ci’?gerca-te Corre(ckte)d
ose 1y External Internal g2day) age fka

1704DR-1 126.41+5.86 2.56+0.04 0.86+0.04 42.47+5.86

1704DP-1 326.42+10.80 3.21+0.04 0.86+0.04 3.35+1.00 111.20+£16.01

1708DP-2 301.28+8.50 3.11+0.05 0.86+0.04 102.52+14.71
V. EE

1. B2 274 9 537 34

B APHE oFA4ES T AR St F70 tivE 49 AR DR s dstH
AP RE Qb vt QIFE| wEsta ok Ty o] NFHLE HAX Y A AA = o
AR o HA ZFo AFY FFS A wor JFHH Zo=Z MAL. dA 9IFASF
AE 7NHo R o WIFo R AAAE FAse HAEY YA 3 Addste AFS
FElo] YetH sfitel] JAFE thElot AE mEoAE 3~4em WYY AEH} HE Y
HAER FAHE HAHGES HAo(Figure 2). 28 dbs wheba dddtsE B APHL o]
g A -ekR 7Y 944 W FAeke FHstA A A A AL H A A
< Hola vk AZA HAZFY A 4R M AAAA RE dF= wFEHIS THs
do] wol AA HARYE W] TSty FEAT, AR Ao FI A== At
of F3}7e] P He BEFEHA Fow, HAZY HAZH 1Fd=E HEsIY T3 EF
o TN, TXE W AsHe J4, FES} 22 oA FIAHES 74 vl FolAl alet
oA HHEE B AFH FAGAE gds] dHlET). Yang(2008)> £ AT A Y& =
et et duje] @ AP Eo ik AFelA 7FHE RdS HE3le] o]E ol
g2 s WEol wet A3 H(sea-level lowstands)(HE W7]) A7l S wjH g
4 HHEo] o]F Ty 135 H(sea-level highstands)ol]l w83t FHH A= 34
g Bk Atk olEd A2 FA AlTlel oA ol AFE FE el AiddiAEet
oldk FiEo]l oy FAF AP doAE FAG BHE BRoF QT

el
At dE 501, v4A AR AAAAM AAR] AEZ o] FAYAY =FH H
Aol @ IdFS WS A9, 7IE IRSL A5 FEFS Fol AAl dArhol
7hedol WARE, AT, ol @ AE 24 THeAdE E017] #Adll 50~60cm ¥

CEECIRE sto] Aol Agahec
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2
il
filo
=)J=l
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<Figure 2> Aerial photo of the Sacheon alluvial fan and its sedimentary facies
(N.B. A hoe for scale of alluvial fan deposits)

AeHor, dFAHo] o] Fof =55 EFst] AfdHA=E FAHHE AFHL 8
A FEZF &S A HAH84 231404 FUE 4 71d B =0l 27 2 AdR{ A&l
ofs =Zteh W F4H ILAF(paleo-sand bar)e] FE FEiQl Aoz dAddE™. AASF
AZoA AHHF AF(1704DP-13 1708DP-2)¢] HA A7+ 9~109F W@ A A%, ojd v
A A AN AT HAE A Z(1704DR-1)9] HA A7]= 4 A HEE Ve
U

=4
aAEe AL HE AIE T WA oEZI(MIS 5c) &<kl

highstands)oll Ti-¢-3te] FAHH, olF HF 7] 1Y Ad ol a5z 1o o}
2 31 5o g Wl sl MR AFo] FAH Ao HAHET g2y Aol
oM AAA F-4F T A AAE FEHoE 40 Yo W ZehRel gk I
s A AAZE TS wrobd 20~3° Abolg melth ol %M AY] AW 1A AFo

B S 9B W gAY B pAF

%318 olF H4X P43} BEY £ 5
ME A9e e HAHE AL wY

gl

2. FaS AY AT A1E AL thH]

S Aol Bad HAS sitekT A1 A A== 10melw, o] TH e
P4 A7l MIS 5¢ Al712 &#lA A THShin and Park, 2016). whetA ARdAl oo A &

d aAF A ASA W otdzt A ATl ol FaE Lol sidET A1l

o ot
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