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YAk vlold 7He B8 A1FHSBY AF R}

PeIgsty SAY  CRITHANS ATY EAFAAFER
Ha 20139 10€ 22, 4 2013d 119 149, AAEH 20139 11¢¥€ 19¢

2 o

3 Hold 247 5 vAFH el B/ GaE uteld /EE o] g3te] | FWS) B
AFHof £ 250)4 §ol5e) ZAUEE RS ATH ol 3ol Sol-5A YUL WEWL, §
579 WA ZEE wEo R ASA TREAIES Age] BASS TRSSAT. 24
38 A 45 AT TR SRl NEES sholste] BATUS FAFAEE ¥R
sheith olel@ ATE Boto] AELok) TS B =TS FAG BAFAE Tel 4
gglom, B3 /1F0s A3 L o AA 22 A4 A AT AL NE ARE BEF - UL A

Sol IT, 34, A% 5 A8 B Hopol A 7FE ) Az vlojeis] 4ol nje} v vjo|e)
A 8 B4 A%l tha Balol S7h5kn Atk thiEe] o Holg 24/ MEL BAS Holent
o]\ Hopoll A oln] A 7 WES
BE ER L EEENE L
o A g3k 7MW Sl Hha A7
A4S B8 4 Ut W%
71gelct.

gaE vy e 3

W%’%H tlole] Aol St=s AAste] Agsta k. e
S7kR dste] 7]E AYdloly B4 7IHEs WA vlolE
3] AP gow, AdHo|n AFAA ARE vHo R o
=

(Choi®} Lee, 2011). 1 & t& &<l 7|5 0] ElAE ujoly

4]
o

3 H4 Y "aE oA Adeix e Agt vlolEuteld e &
of Wit E—“.CE‘)ﬂH ou] Qe ARE FEAUIL, 7HFehe AE BEHLE o= Z|eolth A2
A5, A5, 58 5 thES EoplA HAE uloly 7S &85 A7t &3] JdHe] &
(Cho$} Kim, 2012; Go &, 2011; Kim¥} Jeong, 2012).

9, R RopIAE A AAG R AT 28l o4/ U 5 150 Byl AU T 9
oul, FF YL 717 B4 A ATH 71 FAE} A%E 202 AP Ak R A5 FRL

71EH3s1g o)A (IPCC)e 713 H3}o]] &3 Adxk H A | (2007) oA A 100d (1906~2005)7F

T2 d7s 5228 A )71 & /AL (FHA 9 $:312028-2) 0l 93 o] Folx 29,

1 (100-715) A& FF B2 14 30, 33w A, *—V}THJ.

2 (100-715) A-&Al 27 A5 =2 14 30, 5=2sta SA I}, o

3 (122705) A8 SHF AEE 235, FFU AN A7 WARFATER, A791 2,

4 ZAA 2L (100-715) A2A FF 252 12 30, 328w 5483}, 24, E-mail yung@dongguk.edu
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AFBE 7L 0.74C s, AF3 2ol AR7F AR Eshe &S AGstd 2147
o

1H(2000~2009) o= A 7-2] FF7] 0] AT 6.4C 27k 45T, AFALS 59em A5 Ao AT
S 9tk (IPCC, 2007). $2ibeke] 49 A 1004 (1912~2010) £+ 7128 1.8C 453, 7

See 200mmold F7hske] A FEuTh o wed] 7157 WsE D e Aoz ANt glom,
20200l A 404 (1970~2010) BFX|thH] 1.8°C Ak, 20500 3.7CA5T Aoz Adsln
SIth (Back 5, 2011). WebA @A) 71 F0sjo] thek A7} 2 Hopoll 4 FakslA) A3 o, #
® QPEEES] Wil SR e & A7k 92 vield A9 olesid 20009 ZuE 3
2744 71505 B wF F AFDD ATATRE thel o @ FA} AL} ATHAEAE &
o, eleiet FAL AR FRUE 2Alol ol EAsG. oot 24 Feto] 715
B ATHIEY 2AE Stetn FF TN A4S 2 e AA ZEW 44 A A7 AL A2
AEE B4 5 9L Aol

713} (climate change) &} #HAA 0] £ AFEoF =&2 T3] 93] www.sciencedirect.com
o A “climate change”3} “food” T 7|HEE AF&3Fo] 2004 dEHE 2012'd71A] 9= st&X]of AR
A Z 4500709 7 =EEAM AFTG 252 FHBAT o] 45009 =25 T 162719 =22
Z2Fo] AFE A oFotr] EA A A= en, U] 433871 =F 2FA AREH F 8ol &

£ 62,6677001 9t} Figure 31014 HolA= vhe} Qo 7 Bz wao] BodkA Qe Sol5e
AABALL, & 4338702 FA1<} 200347H«] doles Ak sHARE AA EATE LBEslE o
MEss) Ardes AR ge £ol5, dF 51 Al BN 28 WEsl 260 ols (e
AAEA 28 =7} 0.6%0°15H) < 01—01 AA 8ol 90%E skl AL, old BolE
o thBe) A9 e (noise)o® 28 djol Bol-£@ Aol oJn) Yk ace TAHY 25
(latent component)< ©l&o] HeH Al ot wehA], & AFE sl o] Fokel AE7H A A
Al (expert knowledge)S ¥F3a A AR EA A SHARET} 26 0] &oJE F T2 §ol9 A4S
nigto 2 AMeElE 687w 1 sh §0-73 P (term-document matrix) S AFRSIATE HFHOo=R
AR 68709 oIS} dE FH WES D F WESE Table 210 Ls]o] Ak, o]ele Y
&

° ARAA AN VAT P ozt §oIES APHOE A3 whRo] T BHE AT
otths B M Gtk ol BAS AAN, AFA §ol-2H BPol: F 4338702 BA
9

B0l A ZHZEe] A 0A folo] WS
SAT=A RS HA s ol
Hess e Felz

Z

SAst 2 N=sE A A4 F 2 A EACIA
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Table 2.1 Frequencies of 68 selected terms by publication year

term 2004 2005 2006 2007 2008 2009 2010 2011 2012 total
production 198 196 198 204 179 20T 202 216 208 1,802
model 140 177 198 205 148 189 165 194 195 1,611
water 149 142 129 127 136 109 125 136 141 1,194
environmental 223 223 167 216 205 183 156 194 160 1727
increase 188 216 204 225 217 249 244 245 267 2,055
effects 151 169 158 194 183 154 224 194 233 1,660
temperature 139 102 99 125 134 104 141 151 161 1,156
global 99 95 156 156 150 165 187 183 187 1,378
impacts 111 113 130 153 150 170 197 194 207 1,425
level 129 131 127 129 129 138 128 144 152 1,207
related 173 139 171 160 172 153 141 150 160 1,419
systems 117 108 106 129 108 127 149 138 155 1,137
conditions 102 177 123 157 112 106 96 97 159 1,129
agricultural 68 79 85 92 75 114 93 124 112 842
management 83 81 107 102 78 116 159 115 114 955
adaptation 46 71 72 57 78 94 113 114 139 784
analysis 146 139 141 122 137 127 132 144 150 1,238
potential 108 123 117 132 118 125 149 140 160 1172
significant 135 138 140 121 147 125 139 114 135 1,194
growth 144 102 75 107 86 95 97 100 97 903
policies 54 60 71 73 81 107 104 112 105 767
plant 99 81 84 76 86 73 83 83 88 753
regions 127 121 154 169 150 134 152 142 160 1,309
scenarios 37 40 63 73 60 75 76 88 92 604
population 81 72 81 87 89 76 87 98 77 748
ecosystem 84 80 97 112 94 87 88 75 88 805
indicate 127 128 120 132 129 118 124 106 104 1,088
reduction 43 85 113 137 123 59 58 62 155 835
scale 96 78 103 85 78 69 97 105 108 819
economic 60 70 82 78 73 95 104 103 110 775
organic 72 87 111 89 108 63 72 53 70 725
processes 92 84 123 83 98 96 93 93 80 842
assessment 80 110 99 97 109 106 101 106 119 927
fartors 103 101 100 98 96 82 99 102 73 854
approach 74 58 76 65 82 93 91 93 101 733
current 69 82 91 94 98 100 125 110 103 872
research 58 72 56 83 86 T 95 91 101 719
decrease 74 86 79 92 79 65 76 76 82 709
response 87 97 86 101 101 97 121 112 107 909
predicted 58 67 54 74 65 59 88 78 85 628
resources 7 60 56 7 62 66 70 93 95 656
haman 60 66 82 78 91 54 70 63 80 644
seasonal 88 61 70 69 81 62 67 51 56 605
local 79 57 72 67 71 61 79 80 83 649
influence 84 81 83 91 87 87 76 76 75 740
risk 41 37 36 46 51 59 71 63 83 487
countries 37 34 62 60 47 60 61 81 65 507
sustainable 53 45 63 56 62 88 62 s 63 569
distribution 57 67 76 57 78 53 69 68 69 594
patterns 71 80 86 71 89 72 76 59 60 664
natural 73 86 62 s 72 78 73 62 76 659
ecological 62 58 69 63 62 59 64 67 59 563
strategies 48 50 52 50 58 74 75 76 80 563
interactions 64 54 75 59 85 45 67 76 81 606
abundance 61 54 63 44 61 39 38 32 38 430
consumption 47 45 46 50 49 54 53 63 49 456
limited 66 63 65 70 85 75 68 81 68 641
structure 65 59 64 66 66 62 49 49 56 536
concentrations 67 72 58 53 52 50 54 51 48 505
spatial 54 58 67 49 58 59 53 56 53 507
information 64 48 66 62 68 57 86 56 s 584
trends 49 62 53 59 69 42 56 51 58 499
dynamics 51 56 60 56 72 51 68 53 55 522
annual 53 68 53 60 48 54 50 48 57 491
alternative 45 48 62 70 54 62 73 61 62 537
characteristics 73 88 69 70 65 42 60 46 47 560
mitigation 16 24 26 52 40 54 59 73 66 410

integrated 63 48 62 53 61 50 55 68 60 520
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3. AR #4 by

255 o] g3l HAE ulojdo] st §o-23 FF (term-document matrix)S
?-/“6]-7] —A 3 R =233 3.0.1 AL tm 9]7|A] (Feinerer 5, 2008)& AME3FATH o] 9j7|A]&= €
2E ulo] Yo B3 TES 33 97| A EMN, Figure 3.19] Step 2-4°|4 EZ L3 &o] (stop
word) & AATAL 2L o128 2 BoI8 E Y (stomming) S £H3HET oAU} 24 B
A E 2R3 F4E o] FHUHL F7| ] AFE A (Feinerer, 2013)0]l b4 3] A gl% o] ATk

Document Term
Step 1 (Count) (Count)
4,500 62,667
» 162 articles without abstracts removed
v
Document Term
Step 2
4,338 62,667
_ 35,944 special characters and numbers
= removed
Document Term
Step 3
4,338 26,723
> 93 stop words removed
Document Term
Step 4
4,338 26,630
> 6,596 terms removed after stemming
v
Document Term
Step 5
4,338 20,034
Terms with relative frequencies across
documents greater than 0.6% selected
based on Expert Knowledge
v
Document Term
Step 6
4,338 68

Figure 3.1 Flow of establishing a term-document matrix



Analysis of research abstracts in food related to climate change 1433

FHEA e Be @77 AT 0™ (Lim3} Lim, 2012; Yeo, 2011), ¥ ATZo| AL 57
ZAo] BT BolSol oA TAL olFE AF Wela A ASH PHEA
cal clustering)& =2 T3HL A& 3 (unsupervised clustering)2] 3 oz
# 9 =REES EFoted €8A e Al oA =7l UEhd &olE9] HIFAM
(@issimilarity) & P22 AZol et o9 Bol So| TAE FAFLAL HAZT AZH 24
24 71HF b Ward HHE AHESIo] GOl 19l M RAAS AETlae) Ade 242 3
on, FH9 = AFdA (silhouette) W (Rousseeuw, 1987)3} A A7) A 4-& &85k ot
2te) §A14 (homogeneity) & 714 A S FRS) S8 A4,

B (hierarchi-

3.3. A= 249 Jf 2=
AR BRA F2 DAL Rool Walt AUEAE BAs] A3l SolE 1] ASH 24
249 Ave it FHES wgos =, 2ol dnh gel

3
VR
<.
m
9]
=
e
<
~
3
>
~_

Ty = N, (3.1)

i=1
371X Nyt yd=Y F A9 F, Fa,5 yds o948 £A00 Jepd iR oo xS, S+
AR TR0l 2= &5 A5 AY (index set), T2 npe hHA TR 2FHE &9

E4 EA7} ol Rofo] =R AAE BFI] Asl Sl ASH THEAS nlo g = FA)
3 A BFE Asstdh. FAE A vE52 4] 23 (5, FA Bop)ol 23 §ojEo) 3 7
Ao AiiA oz dupy AF E3sHE AE HojFoh ofdl £X9 FF h, h = 1,2,..., Hol| ot 4
o] HF2 4] 3.29} o] FAHATH

> Fij/nn
jES
Pr(Ci =h) = ———" (3-2)
hz::1 (Zjesh Fi‘j/nh)
3714 Cie iR BA7 HA)e Z2HE 5 oW 2ol 2IHEAE HolFe AA] W, F ;= i
A EAONA jRAR G0l NEg, S, bR ZHo] 2dEE §o]E9 A @%‘ ﬂ npE b

A A 2= &0l € 2ndrh

4. A% ¥A A3

8709 BolE FolA ASA ZAPES B3 Table 4134 2ol 4749 FAL Ptk 7
o St AZA ZAPRANA §oIE 1) WAL NGO FAS FYH]

o)
otk o714 WA S Sfule Qele] T golzk @A & FAe e §AMY
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I 747y thg B4 v bR o] =2 Zlolth. webA e <
o2 e R = §olEo visiA st EAd T4 YelE sl Itk s el
A, dHor 54 FAAA 22 L_'ﬂ“ SolE2 o =19 2FA Zo] Yehg 7Hs4o] 2B

of 3= e W4 LAES LR I FHo] YEE FAE F3E 4 Atk o]
& 9190 Table 410045} 2] 5 4% Bopel AEAS] AL GOz 3 2ol FAlolE el
At Figure 4.1914= 7129319} #RASt =golA] ofE FAIE0] FE bR E=AE B7] 93
THY & H =49 o 4] 3.1& o83t Ux H2 FAEY At 2SS AFR Yt FA7t
“Assessment of climate-change prediction model”?l &3 2+ Ad 99 FoF AA =89 °F 20%0]
oAl EsHA tHE R ov T vlFe] mid Sk, 20049 %0l =29 23%0A4 A5 JAA T
2012 == HA| =79 < 32% 7 AF=o FFAL= wid < 1% F71ehe FAE HoFa
t}. “Research and polices in preparation for climate change”7} FA|¢1 #3 1 FEdt | HHoE =
7Vel= A Hol3a gtk oo whal, “Spatial and temporal trends of climate-change effects”x}
“Growth of human population and environment”ﬂ- FAA 23 37 4= Ad 99 FoF = wislglo]
AAY 13~15%9] =AM HASS B & drh

Table 4.1 Clustering of 68 selected terms

d
=
g

=

cluster term Topic phrase
consumption, countries, policies, economic, reduction, Research and polices in
1 mitigation, information, risk, research, adaptation, preparation for climate change

strategies, approach, integrated, systems, agricultural,
management, resources, sustainable

level, significant, indicate, related, analysis, decrease, Assessment of climate-change

9 conditions, water, temperature, current, scenarios, prediction model

assessment, increase, impacts, potential, model, effects,

global, production, environmental

regions, local, patterns, scale, spatial, trends, seasonal, Spatial and Temporal trends of

3 annual, distribution, abundance, factors, influence, climate-change effects
characteristics, organic, concentrations

ecosystem, ecological, interactions, dynamics, structure, Growth of human population

4 processes, growth, population, plant, response, and environment

predicted, limited, alternative, human, natural

0.35
0.3 - L -
. v — -
025 - P N "
— "
== == clusterl
0.2
o o cluster2
0.15 A ssssss Clusters
o1 - clusterd
0.05
o T T T T T T T T 1
2004 2005 2006 2007 2008 2009 2010 2011 2012

Figure 4.1 Trend of relative frequencies of clusters over past 9 years
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Table 4.2 §0159) AS4 74 AHE vigos F4e] & H =49 W), 4 328 2835l 2 &
AEol ol FASE F2 B dEA Bsl g 5/he) BA% v B4 5709 9E He] Zrh
BALS 24 188 24 47449 FASS BE thex QAW 22 24 19 24 29 24 (47
38.0%8} 20.3%) 7 T T 2ARTH: 27 o £ FL AT AFHYL & 4 ek ol
o B4 43362 72 229 FAE FE THEAT (65.2%), 2H 19 24 39 FAL A thA
Fee & 4 gtk A7e] FAE Fold 479 24 F Sbx BRSHLA e 49, 4T vz 7
3 2 FHoR ARl BHE Sk o2 Sol, Table 4.20] Holzdl 2 2ol £4 12 24 12 £
REA, 4 29} £A 39 JSE 24 20 EFATh

J

5

Table 4.2 Classification of documents into 4 clusters

Clusterl Cluster2 Cluster3 Cluster4 selected cluster
Documentl 0.380 0.293 0.196 0.130 Cluster 1
Document?2 0.217 0.470 0.104 0.209 Cluster 2
Document3 0.308 0.415 0.185 0.092 Cluster 2
Document4 0.217 0.391 0.261 0.130 Cluster 2
Document5 0.308 0.138 0.369 0.185 Cluster 3
Document4334 0.577 0.115 0.000 0.308 Cluster 1
Document4335 0.294 0.706 0.000 0.000 Cluster 2
Document4336 0.000 0.652 0.000 0.348 Cluster 2
Document4337 0.250 0.450 0.150 0.150 Cluster 2
Document4338 0.000 0.462 0.385 0.154 Cluster 2
5 28 4 B9
£ ATE 7)F wsle BFo] o g AMNE =L THLE o]y nejde] yFE St
ol HAE wo]de AU} ol F B, A 90Uzt SEAGIA TR FASe] T4 wetaial
T, gole] AFH FAPES B3 Fohd 4749 FACIEel A7) £AE BRekE RS ANt
thooEe AHEE AZE ATE AFSI ) BA 12 FAR LEES Fohhtwl 48300 A
87 4+ 9 P ohfeh, 54 AT A A2 AN T2 DALA RS F ¥ 4 gk,
B A7 S48 Ao HHE Ad2 thE 2ol FEE 4 Stk AA, A2 dFEHE T8 34
2 “71% WEo] BAD A7 =20 thal Ao HAE ulold WS A& Aotk 3
A5k, B Aol e G FeAo ANE =5 SR 3137] 2ol goi7t ofd theE <o,
53] o2 AAE =25l 2FEA stk Algte] gtk o) obF] FudlA 715 Wiz} A%
of HHH FET FY =70l 97] WFol7IE AT 22 oulE e F AR BT A9, 9
£ 59, dimate’d V1F, F I8 shiel elulz AT & g 2zEgole] RAlol7)E St}
E

o]

2
b go] glout ARt weh the =8 Amst A
% girke A9d B9 (selection bias) 7 AL 4+ Atk FFE ATAAL A1F W) it FA 4
A m2 Ao} B2 dolE WolAag Ba BA4e] i BE =8 B4 tjgoz s ojejd 4
2700l )3t W) 8 Hagow Folk ko] B Ao},
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Abstract

Research articles in food related to climate change were analyzed by implementing
a text-mining algorithm, which is one of nonstructural data analysis tools in big data
analysis with a focus on frequencies of terms appearing in the abstracts. As a first
step, a term-document matrix was established, followed by implementing a hierarchical
clustering algorithm based on dissimilarities among the selected terms and expertise
in the field to classify the documents under consideration into a few labeled groups.
Through this research, we were able to find out important topics appearing in the field
of food related to climate change and their trends over past years. It is expected that
the results of the article can be utilized for future research to make systematic responses

and adaptation to climate change.

Keywords: Climate change, document classification, hierarchical clustering, text-

mining.
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