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Abstract: The scope of forest operations has recently gradually expanded, and forest operations are deemed an
essential component for the achievement of sustainable forest management. Emphasis on forest work safety is
increasing, particularly after the enforcement of the Serious Accidents Punishment Act. However, the forestry sector
continues to exhibit higher accident rates than other industries, and related research remains insufficient. Therefore,
trends evident in previous studies must be identified, and directions must be provided for future research initiatives
aimed at improving the efficiency and safety of forest operations. This study applied text-mining techniques to analyze
research trends related to forest operations and forest work safety in Korea and derive the major research topics.
Specifically, it employed TF-IDF analysis, LDA topic modeling, and co-occurrence-based network analysis (including
N-gram and clustering). It also conducted a time-series analysis to examine shifts in research interests over time. The
study results revealed that extant investigations on forest operations have focused primarily on the efficient use of
forest resources, mechanization and system improvement, and time and cost reduction. Conversely, studies on forest
work safety have emphasized physical burden and accident prevention, probed the improvement of worker conditions,
queried psychosocial factors, and scrutinized institutional support systems. The time-series analysis disclosed shifts in
research focus from technical aspects to institutional and human-centered themes, as evidenced by the emergence of
keywords such as “excavator,” “stress,” and “safety” in discrete decades. The study findings enable the delivery of
several directions for future investigations. For instance, prospective researchers could attempt quantitative analyses
of mechanization and productivity, examine the application of smart safety technologies, conduct empirical studies on
training effectiveness, and evaluate research trends associated with policy changes. In conclusion, this study provides
a scholarly foundation for the enhancement of the efficiency and safety of forest operations. Thus, it expects to
contribute substantively to future academic research and policy-making endeavors in the forest sector.
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Table 1. Examples of Processed Stopwords.

Types of Stopwords Words

Keywords Forest, Operation, Safety

One-syllable words ~ Year, Month, Thing, Won(¥) ...
Relevance, Sector ...

KFS(Korea Forest Service)

Non-topic words

Government institution

2. 32 7|1¥E F&

AR A]] QPda BE F2 AW sietel] $9
TF-IDF(Term Frequency-lnverse Document Frequency) £-

N2 sastlck TRIDRE: 54 24 el A tolzt 5
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G Tolo] A FREE ks 71¥olth (Sparck,
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2} 47192 S22 LDA £3 nllwe Sastgo
o, FUT A B AN HAE dolgE soR
A2 AWSIYL. ol V18R B2 A9ESY F
g gesigon] ey A4 il 4 A A
A9E 4hd FRES MY 4+ YEF st
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1. B2 JI9IE 55

4H 21 ®ofellA] TRIDE7} 7| Wehd Thot= < %i(Forest
Management)’, ‘H]-8(Cost)’, ‘0]-&(Use), ‘*J4KProductiony’, ‘%
A(Forwarding)’ 2 LEPE O™, ‘A1 5(Duty)’, ‘AF(Project)’, ‘4=
(Tree Species)’, “EH]|7|(Mowing)’ 50| F15 ©|3{tH(Table 2).
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Figure 1. Number of Articles on Forest Operation and Forest Operation Safety by Year Range.

‘Z¢ = (Intensity)’, ‘ Jd=(Wage)’, < H(Forest Management)’,
“ZH]7](Mowing) = UFEREAL, T1 @]of| Ak Worker)’,
‘T (Member)’, ‘ W-2{Education) 50| 58 To]g AL
ITHTable 2).
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Table 2. Top 20 TF-IDF words in the forest operation field and forest operation safety field.

Rank Words
Forest Operation Forest Operation Safety

1 Forest Management Posture
2 Cost Intensity
3 Usage Wage
4 Production Forest Management
5 Forwarding Felling
6 Duty Mowing
7 Project Member
8 Tree Species Worker
9 Mowing Education
10 Survey Walking
11 System Duty
12 Time Production
13 Process Satisfaction
14 Forestry Time
15 Region Removal
16 Safety Branch
17 Tower Awareness
18 Improvement Usage
19 Section Level
20 Machinery Function
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A1) ARIollA] UERE = Jllo] el el gl
1o] A= “o]-8(Usage)’, “HI-8{(Cost)’, ‘FA(Forwarding)’, ‘AJ4:k
(Production)” 50] Z=&E| o, F2A) 20| 4= <0]-8{(Usage)’,
‘XA (Forwarding)’, ‘A)ZHTime)’, ‘7]|A(Improvement)’, ¢ ZA}

(Survey) 50| UERITHTable 4).
2) AHg 2] obdl
AV 2ol A Uehd F fo] FA ok BaE wofz

FA| 1o M=

Management)’,” <]

‘7¢I (Intentisy)’, ‘A]7H(Time)’, < 3 (Forest
ZHWorker) ‘50| =&%lom, 4
20]| 4= ¢o]-8(Usage)’, ‘% H(Forest Management)’, ‘7}4|
(Branch)’, ‘d(Wage) 5°] LEFTHTable 4).
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rg
2
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1z

HI

(1) N-gram &4

olo] FAEANEE A% A, A4 (Production)-H]
£(Cost)’, ‘4=EHHarvesting)-A|~E(System)’, ¢ J(Forestry)-
7] Al(Machinery)’, ‘A|~El(System)-H]-&(Cost)’, ‘H}o| 2 ufjA
(Biomass)-©]-8(Usage)’©] =& U2 ZA] £33 AS
gelgh 4= SIItK(Table 5).

(2) Louvain &118]&L o]-&3t
FAEEREE 7Nt R
47119] ol w30l FAE o= ‘Ol%{Usage) ,
‘A A(Forwarding)’, “H]-¥(Cost)’, A4KProduction)’ 5¢] 3£}
E13, 3 2+= 7 A(Improvement)’, ‘=4}7](Excavator)’,
¢ 1L-8{(Education)’, ‘% % (Forest Management) 5-°|, % 3

237K Execution)’, ‘(Level)’, ‘Z4l(Core)’, ‘H3}
(Changey’ 501 4530 Slglom, nixeo 2 24 4 45

2--8(Utilization)’, ‘Z
(Afforestation)’ 502 LA E IcTable 6).

(Tree Species)’, ‘7llEH(Development)’,

Table 3. Comparison of perplexity and coherence scores for different topic numbers in forest operation and forest operation safety.

Forest Operation

Forest Operation Safety

Topie Perplexity Coherence Score Sum Perplexity Coherence Score Sum
2 -8.67179 -4.63116 -13.3029 -8.00949 -12.024 -20.0335
3 -9.14237 -4.95487 -14.0972 -8.55683 -12.6055 -21.1623
4 -9.64377 -6.62437 -16.2681 -9.06337 -11.8017 -20.8651
5 -10.119 -5.92508 -16.0441 -9.65082 -11.9821 -21.6329
6 -10.4313 -7.20202 -17.6333 -10.1267 -11.6547 -21.7815
7 -10.8342 -6.77492 -17.6091 -10.321 -10.5772 -20.8982
8 -11.1936 -6.56663 -17.7603 -10.7113 -10.3655 -21.0768
9 -11.4677 -6.41792 -17.8856 -11.1021 -10.8352 -21.9374
10 -11.8136 -6.29481 -18.1084 -11.5256 -9.98845 -21.5141

Table 4. Topic words extracted using LDA modeling.

Words
Topic
Forest Operation Forest Operation Safety
| Usage, Cost, Forwarding, Production, System, Result, Intensity, Time, Forest Management, Wage, Worker,
Forest Management, Process, Tree Species, Method Labor Force, Measurement, Walking, Usage, Mowing
) Usage, Forwarding, Time, Improvement, Survey, Forestry, Usage, Forest Management, Branch, Wage, Felling, Level,

Cost, Mowing, Afforestation, Forest Management

Posture, Education, Worker, Satisfaction
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Table 5. Top 20 word groups derived from n-gram analysis.
Forest Operation Forest Operation Safety
Rank
Words Frequency Words Frequency
Production Forest Management
1 17 14
Cost Member
Harvestin; Adequac,
2 g 13 uaey 12
System Wage
Forest Branch
3 Y 12 10
Machinery Removal
System Construction Sector
4 11 10
Cost Standard Wage
Biomass Real
5 11 ) 8
Usage Time
Cost Du
6 10 o 8
Reduction Satisfaction
Function Production
7 9 8
Forest Management Cost
Safe Standard Wage
8 v 9 s 7
Awareness Unit Price
Usage Worker
9 8 7
Forwarding Adequacy
Forwarding Pulse
10 8 6
System Intensity
Forwarding Chainsaw
11 ) 8 6
Production Usage
Forest Road Awareness
12 o 8 6
Facility Level
Track-type Measurement
13 P 7 6
Mini-Forwarder Body Part
Forest Fellin
14 . 7 g 6
Labor Force Processing
Surve Intensit;
15 Y 7 Y 6
Result Factor
Job Walking
16 7 ) 6
Stress Intensity
Usage Human
17 7 6
Process Ergonomics
Reduction Improvement
18 . 7 5
Efficiency Solution
Complex Posture
19 7 . 5
Work Equipment Risk
Policy Worker
20 6 5

Evaluation Wage
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Table 6. Word cluster derived from clustering analysis.

A1147 A235 (2025)

Words
Rank . ;
Forest Operation Forest Operation Safety
1 Usage, Forwarding, Cost, Production, Time, System, Usage, Worker, Felling, Posture, Branch,
Process, Tower, Harvest, Efficiency Production, Removal, Evaluation
5 Improvement, Excavator, Education, Forest Management, Forest Management, Improvement, Fuction,
Result, Forestry, Business, Machinery, Safety, Evaluation Project, Education, Member,
Execution, Level, Core, Change, Policy, Average, . . .

3 Unit, Survey, Region, Method Intensity, Level, Measurement, Mowing, Time
4 Tree Species, Development, Utilization, Afforestation, i

Judgement, Job, Branch, Impact, Target, Forest Road

2) b 2 b

(1) N-gram £4

@l SAIEARIES A% 21}, < H(Forest Ma-
nagement)-TH(Member)’, ¢ 2% (Adequecy)- Y+ Wage)’,
*7}A](Branch)-A| #|(Removal)’, 7“4 (Construction Sector)-
Al 9)(Standard Wage)’, ‘<=>(Real)-A]7H(Time) o] =
2 RIER FA| S8 AS QT 4 UthTable 5).

(2) Louvain &

= = °
BASHNES 7O R To] 2 JAT Ak 5 37
o] ol 47301 Aok 24 10 A(Usage), 2]

A{Worker)’, ‘H=(Felling)’, ‘A}Al|(Posture)’, ‘7}A|(Branch)’
5ol 23EN, 3 2= ‘Y H(Forest Management)’,
‘Tk(Member)’, ‘7iA(Improvement)’, *7]%5(Function)’,
‘AFA(Project)’, ¢ Education)’ 52 ol 22514 Th
ok 2 3] 32 Zre(Intensity)’, ‘G=<(Level)’, ‘&4
(Measurement)’, ‘ZH|7](Mowing)’ S22 ATt
(Tabel 6).

4. LDA 7[dt AJAHIE 24

Al7]'H LDA #4533 =24 7|9=0] tigt LDA 7]
gk o] SR =5 A2 ﬁl S|EW Avk= Figure 29} Zth
1980 ~1990 A tfjof| = “=F&}7](Excavator)’ 7} 0.043 0.2

Keyword Shift Over Time

Afforestation - 0.009
Biomass - 0.000
Cost - 0.009
Education - 0.000

Excavator 0.043

Forest Management - 0.010
Forwarding - 0.012
Herbicide ‘L 0.020 ‘
= Improvement - 0.000 ‘
g Machine - 0.010
>
< Management}» 0.020 ‘
Policy - 0.010
Production - 0.010
Project - 0.010
Safety - 0.000
Stress - 0.000
System - 0.006
Usage - 0.015
Worker - 0.000
1980I~905

0.012 0.009
0.009 0.007 0.040
0.010 0.017
0.000 0.008 0.035
0.010 0.010
0.010 0.007
0.030
0.015 0.014
0.000 0.000
0.025
0.011 0.009
0.018 0.013
0.000 0.010 j 0:020
0.012 0.012
0.013 0.013 -0.015
0.015 0.014
0.010 0.020 -0.010
0.012 0.000
0.006 0.008
-0.005
0.016 0.014
0.011 0.000
! ! -0.000
2000s 2010~20s
Period

Figure 2. Keyword importance by period based on LDA topic modeling.
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= 0.015, ‘o]-8(Usage)’2 0.016, ‘=T (Afforestation)’ -2
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= 77} 0.0099] FoER 1=

[

i
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Selue} Ak Hqlo] F2 Qo] ojs) )
%7] o A o/ B A4 2o
Aol dhak Balo] wom), AHA 2ol L}
Q8 wasls B4 JES FA0R ATt o
S-S & 4= AthKang, 2005; Park and Kim, 2007;
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1995; Mun et al., 2014), ‘A]Zl'(Time)’ ‘2] &(Region)’
A1 Aelo] A - A7PA 2Qlv AT BAS Wi
2 YEPHTHKim and Park. 2012; Kim et al., 2012).
4, *QbH(Safety) o] TR-IDF 9] 4H913o] $1%/5}e] 41
H AAolA mmAke] A ¢hdo] Fast At A 5
St & 4 UTh vpAEre = BF9](Tower)’, “7HA
(Improvement)’, ‘7] #|(Machinery)& &3 EH¢l oFH &
chabe 99l 717 5E Bol Ak A9le] HEW BES
AASA BHe 77 AL o 4 SlekKim et
al., 2017; Baek et al., 2019).

R
[e]
A

El]o o

O

2) A A} b

‘Z}A|(Posture)’, ‘Z+=(Intensity)’ 7} &= TF-IDF &
5Q1 L 4k 2Hefo] FuhE AolA] 2 o]RojA1L
HHE] Bxto R ofRojxl7] o] A4 Rgo] A1,
oleiat AHeh 2o At F8 gBRcloR AL
AR Lee and Park, 2001; Lee et al., 2020; Cho et al., 2021).

ESE ‘A (Wage)', ‘2FAAHWorker)’, ‘TH(Member)®
59 dojrl 29 7|YER &5 AL A A ok o]
el el ARLE ofels AL Yol JlAe] 9ol
2a 27 I W o] 8-S eRic AT

3:2 mo
(¢

= jEs ] = E
uhe} o] S| Al A FUBS FAHOE ST
qlom olSe] FE A, =¥ £A U A YEEo
dhat Glvt s ool : Gl 2L o 4 YUrkPak

and Kim, 2007; Jung et al., 2010; Kim and Park, 2014)
¢ wS-(Education)’, ‘& ¥(Duty)’, ‘Tt=(Satisfaction)’ &
TS P A e

of sk A A7k olRolA|m ¢l otk £
A7 SRSk o EAT BEEE 2] AE
2 gl AR WA JRs AR A2 4 oY) el ojefdt

A7t S o] &
Kim and Park, 2014).

Ao g mol=EltKim et al., 2010;

2. FHol 24

[

) 4 2]
b 2k okl A WA FAl= co]-8(Usage)’, ‘HI-&
(Cost)’, ‘X AH(Forwarding)’, ‘AJAHProduction)’, ‘A]El
(System)’, “HF¥(Method)’ 5-¢] Thoj7} 9] o] ot
) Ale] gl AA el 24S £ Uk 4
‘A A El(System)’, ‘HFH(Method)’ @ -2 o7} ESHE
e BRASEAAE ol T Ak Agle] 43k}
2] 9] Zpol& Yep izl & Zlojn, a&/d1t AAES

FAAZITAL g A7 A o] Rl A HolE

mlr

FIN
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tHPark, 1997; Park and Ham, 2002; Cho et al., 2014). =,
Ab Zrol| A o] A 9] &gat 34 JiAdo] Al At
59 9 A ES I 4 Aok

T WA F=Al= co]-8(Usage)’, “H|-8(Cost)’, ‘714 (Im-
provement)’, A|ZK(Time)' 52| ©oj7} &8t o=
b 2 I oA AR B8 Aot agAdS =
ojmzt g A7t FH ZFOIUSGS HolFThKang,
1989; Kim and Park, 2012; Kim and Park, 2013). A& 2}
O] BEYS =olarA}t 3 HolA= A B FAILE A
sk, 2 AlRhel] 23S 9 A7 FE FE v
Aol 2ozt 2Rt

olglgh A+t TS TS, LDA B EAS 55
28 g 4k 2y date EAeEA

jm3 =~
A el ARk ulg A7 SR AR S
BER S ATE UHE 98 $3T 4 Ao

2) 4Hd 2 kA

b 2 bd Eokol A v Al &Y A Y
<2 ol w3t AFE Zr=(Intensity)’, ‘Ye(Wage)’,
‘-%=2(Labor Force)’, ‘ZrdAXHWorker) 52| 7|¥=7}
EEEE ol Ab Ao 1A= SA|kEol, &
3] 4uk Z7hel A4 A% o] 7] wEe] ol
et A7 == 3E Ao ® B ti(Park and Kang,
1996; Park et al., 2003; Park et al., 2023). ‘J+(Wage) I}
‘=5 2(Labor Force):> ZFPA} A9-9F 2 o £AE
Hhdet A7t 3ES UehH, ofofl thigh 71 Zakd
o] RESHA A71HAL Y32 & 4 lek(Park and Kim,
2007; Kim et al., 2010; Park et al., 2023).

% A 2AE 2 A2 4A B 9 1 w
ol #et Atz “Hx(Felling)’, “AA(Posture)’, “THS
(Satisfaction)’, ‘g=<=(Level)’, ‘23(Education)’ 2] 7]¢]
E7} 5418 o]t o] Eo) Wl 2 4kl Al
101 21 AL A QHo] 2 FFE wlAE ey
H(Lee and Park, 2001; Cho et al., 2021), ZFgA}9] 2
WEE A% AEds 5 4 - Al 2ol i w
2 WHE AL F2 SIS 2T 4 UK

et al., 2010; Kim, 2018).

B Iy

A
~

M

3. SAEEHIE J|H oY

AI

D A A

(1) N-gram 24|

‘A A (Forwarding)’ = <o]-8(Usage)’, ‘A]Z2~El(System)’,

A1147 A235 (2025)

‘2Y4K(Production)’ ¥} 17| F7stH, HET}F YA A
A A7 2 FAUS AR o= Attt A
AT ZE w2, A WA A O 1] IAE
EASEAY, A AlA" O] 2 A 5) wete] wE AL 5
2 o|FHE 7FsA o] Erh(Park, 1997; Park, 2014; Cho
et al., 2022).

H]-8(Cost) 2} THE o] 2= “AYAKProduction, 173]),
‘A| 2 El(System, 113]), <& ZH(Reduction, 103])’, o] YE}
sk ol= A AQlollA B8-S AehaA WM =
ol AL ool HaS Ynleith 53], ‘Al AEP T
28e T AAAL"e NAskE B olA HE A
o] Q% 47 ZE&P2S AJAFSITKKim and Park;
2013; Mun et al., 2014).

ESE ‘A Z(Policy)-H 7HEvaluation) & 53l A2 &
& A5k A57F XY E e (Jung et al., 2010;
Park, 2020), ‘9 =(Forest Road)-A]d(Facility) & 53l I
EAATE AR ZFQlo] AT ARgsh u|X]= gkl Hish
A% A7 REHASS 4T 4 lti(Cha and

Cho, 1994; Hwang et al., 2015; Hwang et al., 2016).

nE

-

(2) Louvain ¢S o]-83 S2|AE T

A HA 152 <o](Usage)’, ‘H]-8(Cost)’, ‘ABAHPro-
duction)’ 59] Trolz, 2H¢] AA%] @ AT el
A= F2 mEE e A% 2} oA R Ak
ZQlo] 4 AHEE ol it w1 §-S Azsie, Hxe] 2]
NARE FEHIIA T AT} oL AES AR}
(Park, 1997; Park and Ham, 2002; Park, 2004; Kim and
Park, 2013; Cho et al., 2022).

= AR 152 ‘FAM7|(Excavator)’, ¢ 1l-S-(Education)’,
‘714 (Improvement)’ 52} o]z} 23HE ]t} o)= AF
2 wsa A I1Fe R, Ak A9le] agdut obd
A AL Sla) SR 2 Lgo] Tk A7)
Ae& o 4= glok(Park, 2003; Park and Kim, 2007; Kim,
2018).

Al HA 158 ‘FH7NExecution)’, ‘4=F(Level), ‘oA
(Safety)’, & (Policy)’ o] E9tEo] low, g7}
(Execution)’ 9} ““=(Level) ¥ -2 THol S S8 A 4
A4 AAS FristaL, b s S5 A7) o] Fo]
Aol HAE T (Jung et al., 2010; Kim and Park, 2014;
Park. 2020).

o WA e 2 B el U 2 WAl vl
At AR =) ‘9 =(Forest Road)’, ‘B (Method)’, ‘2
-8{(Utilization)’, ‘%] ¥(Region)’ 5-2] @olE Sl AHd 2
o] Aol gb 2t 4] W, Z1ejar ANl G
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won|, o5 meldt A7k AAHUSS AAFETHLee
and Park, 1998; Hwang et al., 2015; Hwang et al., 2016).

Z31A o7 FojAEy BALS B AMg &9 Hop o

T AARA] BFAL AR 2] Wl AR obA 9l AR

R

b 49 4 a2 1 Sol g A

flo o

Kol
=]

352

dor
o
m°"
—1>
?;2
41

(1) N-gram £4

7 wol Al Ede woli
gement)-TH(Member)’ 0.2, o|+=
ol o] FofA L e A
t}. ol5ol et 7)%, us, 22 T iRt A= A%
Ao 2 AYPE] S-S A|ARSHCHPark and Kim, 2007; Kim
et al., 2010; Kim and Park, 2014).

ESE A RHWorker)’ @} e 3o, <& % (Adequacy)’,
‘AF(Wage) 59 23ho] Z&E At ol= 2HALe] A
o wak A} AR 2] QP Ao saEol
A3Eo] 922 HoJEZTHKim and Park, 2014; Kim,
2018).

‘ol FH(Wage) ¥ TH3}o] <3 Z4(Adequacy) ¢
(Worker) @} Z+2 Thoj7} FA]o &3HS
(Construction)-A| %% (Standard Wage) I} -2
= Z@shh ol AYAY Yol AHY Pa
Bl weol ) elElo] grou], AFiel o) Ahelat
Ae] 44 wALS AEHoR FYsteE A%} ool
HeS HoEHCho et al., 2014; Park et al., 2023).

‘ZLA|(Posture)’ T Z3F tho]Ql “x}A|(Posture)-$ &
(Risk)’, ‘ZF=(Intensity)- 8 4~ (Factor)’, ‘®2K(Impulse)-73
(ntensity)’ 5 AV gle] o AAH eknh 22
AA AT S AP 2RI AT Bale] s
o 7 tE tiPark and Kang, 1996; Lee and Park, 2001;
Cho et al., 2021).

‘J 2] (Forest Mana-
ek F4lo] Azt
le]

P A2 A8

N
ta)

r.\lr_\d_l
T 9 mx o2
oX 2 X

nﬁtal

(2) Louvain ¥ileg]ES o] &3t S AE Y

A HA 152 2R (Worker), H=(Felling), ZFAf|(Posture),
Xﬂﬂ(Removal), A AHProductivity), %7K Evaluation) 52
oj= FEER ol= 4H 2ele) 423 Y fiet ARt

;(]_/lﬂoﬂ EH‘O‘}— o17Fi5}2] ‘:'/Hoﬂ zXJo] 4;q 0]o o

1__1__\__ e =

ot 58], M= 9l 7EXAIA 2ol A o] HF ARAl 4
W, 237 29 v 5e A 2ol By d
FAI=, AA 2] Ee)A s Felstar i W

o AASE AtEo] EFETHLee and Park, 2001; Lee

olgt ) 4K A % A1) QP o B

jS
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et al.,, 2020; Cho et al., 2021).

= WA 122 9 (Forest Management), O]‘\:jL(Wage)’
15(Education), T¢l(Member), 7]%5(Skill) 52 7|9=

2 Ao, A]—F/l AR AL A U xZ 2o
24e £ A7E0] 4L olRolth JUT F4Y 4
= rd (=) 7 =) i ) < e %‘u AA = 2
olfp7F & =99l o, ZF "k=E(Job Satisfaction),
2 AEH A(Job Stress) = AlF] - AFSA Q9]S
T otk EelHtH(Kim et al., 2010; Kim, 2018).

upAlaro 2, A WA 18-S 7 (Intensity), Al7HTime),
ZH|7](Mowing), <%(Level), =7 (Measurement) 52
colz TAlun, 2] Zwet Aol vhek A Bt
Q7B s Feiaeel S olgrh Al Ju
AJRE =A, AAAZF BA, H2E Fr} S Ak
ApiAe] HEAT QHA 7o) FHE ek Wl
A+E o] Yth(Park and Kang, 1996; Mun et al., 2014;
Park et al., 2023).

o, oAby BAL AkY A o A7t
Hejake] ) 7)uk B4, 223 QlMA FAe] AE
AL, 7ot as/dol et 454 e
o WAL S HolFu, G o] Al Jolo] B
o] P Al E 913t anpAl kol F 4= Qe

A|AFte

A

e X ore

oZi

4, LDA 7|8t AlHIE &M

1980 ~1990 A tfjof| = ‘=+417](Excavator)’, ‘A ZA|(Her-
bicide)’, ‘7 %(Management)’, ‘7]'&(Development)’ %]
A=At AR o R Be FRES J|BaT. ol B
Al A7E Ab 2Ed 9] Z1AIEE 7, AHd mE Y
& g3 Az 7% =9 A9 WA AN Bl FAl]
2 71 U¥YSS AJARSITHKim and Kim, 1982; Park,
1984; Lee and Park, 1998). o] A]7]¢] 7|Y=52 F%
o 7l S8 A B 7Rl dig A8 FTel
s SaskA etk #dd 4= Qlek

2000 o= “o]-8(Usage)’, ‘2EH 2 (Stress)’, ‘T
(Worker)’ 5-9] 7|19E7F 838 Yelgon, o= A
Aol Z1Aste} el Aeintel £EA, = B, o
o 8ol gk THlo] Z71a19eS HolZTi(Lee and
Park, 2001; Cho et al., 2008). 53] ‘AEH A9} ‘The’ o
R1xpe) JAH - A B, WY 229 )53 o
of et AT} o 2o HSS ©Ju]ghek(Kim et al., 2010).

2010~2020 o= <oFH(Safety)’, ‘H]-8(Cost)’, ‘L
(Education)’, ‘7§Al(Improvement)’, ‘I}7(Process)’ 52
7INET7E A O R =2 AR E HAlth o]F B9l 4F

A

oo"
2
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g 4= QItiKim and Park, 2014; Kim, 201
2021; Park et al., 2023).

s, Alzke] B8] ujel Fawrt Y3} 2t AYsR
= ‘oFF|(Safety)’, ‘nl<3(Education)’, ‘7J4l(Improvement)’ %
o] Qlom, ol Z Aol Akt F4le] et A
Sel 2q) o] gt Tl SET 9SS wolr,

Wi, BE A)7)0] A4 B FRES Ueh goj
‘71 Al(Machinery)’, ‘ZA(Forwarding)’, ‘% Z(Policy)’, ‘A4
AHProduction)’, ‘Al (Project)’ 5] Act o]Ejst 7| Y=
S AR 47 R4} ststelet, AR 2] B
704 T A5 AL o AFHe] $eg 1
ofz0] i RaSo] AthE 2UT TR 7153t

& 7Fsde AR

; Cho et al.

|

7 =
& = HAEvto]y(Text-Mining) 7S 285}
Ul A 2] 9 Ak AR} oY ElE A S
ABIL A Z|HEE VIO R F8 AT FAE BE
skt o ffsfl TF-IDF, LDA B9 ®dlg), SAIEAN
%= 7]4k 24 (N-gram, Louvain &3l2|5 7|9E S22 HF
S Ao, AAE B4E FEl AE A o
A b ZopollM Al A+ S uhefsilth
BA A, Ak 2Hg] Bop= I A Ao aeF
48, 2 71AIRE 5 AR AR, ﬂ%l SEARRLIE S é%}

: 53 g ARSI AR s 5
K3 ey EL, A7 LDA 242 =3) 1980~
90Ud o= 7% 7|49 ®=Qut Alez Hlo] ZA4o|gl
31, 2000 ol 2HAR; FAle] meAdat A AA,
20109t o] Foli obdl, W&, AwshE AAw AuE
oA o] Wakshi 98-S eelshaint. ol A 2
o] T 71&A Aol ol Al F4le] FEE AT
o] dAo HolEdeS HEhdh

A 2] otA Ho]:oﬂ/\—]: XLOJ;(]_Q,] %ﬂx% Hotyl ot
A SH, g At 29 A, ARarelE adlof tieth oS,
AH 79 helo] 28 917 £EO2 eheh, e
A 24 A ST 2ok == HlFol Wi, 7l& =Y
& FHoR T AFH 24 AR ARH A7t 5
Eicks ol Aol ¥4 - 47 Syl Waw Ao
2 ZRIE Ik

A1147 A235 (2025)

webd, B ATe] BA ARE tow theu gL
T AT WS AT
AR, & A+ TF-IDF 9 LDA £A4oA 7|4

(Machinery)’, ‘& #}(Forwarding)’, ‘*JAKProduction)’ 59|
A&EHoR =0 298 Hol H& vigto g A 249
94 7]7:]]§. J_}- A AHALA] 7]—,,] Ak 0:174] Hyoe
o ol AAHolof & AT FA|2 sobHct,
ol Foll A o] W VA A8 9 8§ Ve
sRele 4 9le Aolth

=4, ‘AA|(Posture)’, ‘7+%=(Intensity)’, ‘ZFHAH Worker)’
59 719=7E S94AHY £43 Nogram 2o A £
QA el Hol TAste], AR} e SR 9iat

A AT 78 AntE MA 7] Ae W o Fake
AZHoz HAFshe A7t sl
AlAY, < ul-S(Education)’ I} ‘UP—%(Satisfaction)’ =9 714

ot 292H EA0A A vehd AE AR &9
anpzt Aleld 2l ke A Aww et A
%0) Fvby W7k u E2 A4 et g
+ 59 ﬂﬁx} wEmeh Ab g 7be] <l
T4 A7 Sy olof B,

A% LD —wq Asfol A eF(Safety)’, 7%
(Education)’, ‘7]]A(Improvement)’ 9] 7|{E £Q=7}
A2 AR 245 Zrlehe 528 Bt o)t Al

2
it e
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