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Revisiting the Environmental Science Implications of Land Art:
Focusing on the Works of Land Artists Centered on Robert Smithson

Nam-Sik Jung, Jinvo Nam"
School of Urban Planning and Landscape Architecture, Mokpo National University, Jeonnam-Gwangiu Special
Metropolitan City 58554, Korea

Abstract

This study investigated the shifting paradigms of land art and their inherent environmental science implications by
deploying text mining and semantic network analysis using Textom. Centering on the critical literature, secondary interview
data, and works of prominent land artists, notably Robert Smithson, this study executes rigorous validation with a primary
focus on qualitative analysis, supplemented by quantitative measures, aligned with three primary research objectives. First, it
illuminates the historical and philosophical foundations of land art, confirming a significant conceptual expansion beyond
traditional white-cube museum frameworks. Latent Dirichlet allocation topic modelling demonstrates that the keyword
environment is robustly integrated as a core-dominant topic. Combined with N-gram sequential analysis, the results
empirically prove that land art transitioned from abstract aesthetic theories to a practical space that interacts directly with the
physical site. Second, this study extracts the explicit environmental science implications embedded within the movement. Ego
network centrality analysis revealed absolute mathematical convergence between environmental and land art configurations.
Shortest path analysis demonstrated that these domains are bridged by movement and experience, mathematically
corroborating the concept that land art functions as an effective structural hub for making invisible geomorphic processes and
resource circulation visible to the public. Third, transdisciplinary discourses centered on Smithson's work were critically
evaluated. CONCOR semantic clustering and Euclidean distance matrices structurally align environments with entropy and the
sublime, proving that early works such as Spiral Jetty rejected linear human chronology to embrace deep geological time and
entropic decay. Furthermore, peripheral clusters demonstrate that late land art has advanced into active eco-intervention
models by implementing ecological restoration strategies, such as phytoremediation, through direct scientific collaboration.
Finally, this study empirically verified that land art anticipates contemporary environmental science challenges, establishing a
profound visual framework that successfully catalyzes public ecological literacy.
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Initiating Research

Drawing theoretical gabs in knowledge
between land art and environment science

L
Data Collection

Collection of qualitative data for
analyzing and evaluating land art

Theoretical Interview

Critique Transcripts
AP

Coding and Analysis

Employing Textom as a text mining
and anaysing software

I Data Cleaning & Coding I
I Data Analysis I

J

Results and Discussion

[ ]

Drawing findings and discussing
issues

Drawing land art: Concept,
Environmental Implications, and
Robert Smithson’s Scientific
Significance

v Reviewing a wide range of literatures
focusing on key words

v" Colleting approximately twenty-five
ey references and interview materials
on the historical thought of land art,
theoretical critiques, interviews with
major artists, and evaluative
documents

¥' Processing and removing stopwords,
coding and consolidating similar
words into a single representative term
and excluding extremely low-
frequency words.

v" TF-IDF(Term Frequency-Inverse
Document Frequency), N-gram, LDA,
MDS, CONCOR, Ego-Network,
Eigenvector etc

v A comprehensive understanding of
land art and the expansion of its
conceptual scope, the environmental
scientific implications inherent in land
art,

¥" Discussion of the scientific
implications of various forms of land
art centred on Robert Smithson’s
works.

Fig. 1. Study process.
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Table 1. TF-IDF analysis
Spiral ~ Robert Land move- sub- . . environ-
Term . scale . nature  view desert  human site
Jetty  Smithson  Art ment lime ment
TF-IDF  93.253 51.089  29.21 18.676  16.867 16.864 16.219 1587 15.265 15.265 15.174 14.759
DF 6 12 24 9 19 5 12 15 11 11 16 19
IDF 1.504 0.811 0.118 1.099 0.351 1.686 0.811 0.588 0.898 0.898 0.523 0.351
Selected Topic:[0 || Previous Topic | | Next Topic | | Clear Topic slide to adjust relevance metric:? ‘ ‘ .‘
e 00 02 04 06 08 10
Intertopic Distance Map (via multidimensional scaling) Top-30 Most Salient Terms'?
- 0 150 200 250
Lzt
RobertSmithson
SpiralJetty
T work
.
3 6 nature
scale
10 desert
world
et physical
5 human
Heizer
1 process
9 time
power proce
: o
gallery
way
white
& massive
lake CONCOR Analysis
conceptual -, 2 3 4
making
Marginal Fopwc distribution public

Overall term frequency
I :stimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum_t pit | w) * log(p(t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic t) =A * p(w | t) + (1- ) * plw | t)/plw); see Sievert & Shirley (2014)

Fig. 3. LDAVis and CONCOR analysis.
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ot A 419 =9 E diRista Q)
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Table 2. Matrix-euclidean distance analysis
FTPIIi3PEI I ELiE 108000000
8 g% 2 & “ g B R 2 8 " 285 3235 &

= 8 = | 5 2 £ °

Land Art 0

art 8 0

Robert Smithson .67 .71 0

Spiral Jetty 55 59 5 0

work 78 8 9 0

movement J6 J7 67 5 75 0

environment 5 77 67 5 75 B0

site nB e 5 7480

artist BB 5 765 0

view TUTA 59 5 74 68 T 61 60

nature Jm 85 4L 8 6 T N9 6 60 0

physical T 75 5 68 6 6 6 602 6 5 0

human T 7 % &£ 6 60 8 5 68 9 59 5 0

scale 0H 6 59 5 607 5 9N 62 S5 555 5 0

world TN 7 B8 8665 55 5 9 50

time 65 7 5 9 6 6 67 60 6 60 4 4 LS50

sublime % 5D 505 % % 5 Y Y% S50

process 6H 8 5 07 67 65 59 5 H 9 L 4 5 59 4 0

sense 56 N9 5 650N 5 NS5 Y 5 5 4 9 0

form 96 5 £ 059 5 HH S 555 59 5N . 0 H 0

modern YRGS VAN N G WS S S N N N R N R B B S|

object 65 6 AL 9 0 60 » B H Y LY 59 Ny 4L L5y L0

negative 9 59 5 £ 059 5 09 5 4 495 9 5 0 0 0 0 N9 BN DN L0

experience 6 65 42 5 6 H H 5 5 H S5 0N 5 L 0 4L L9 5 L 5 N 40

picturesque 59 .59 .29 509 59 409 4L L a L o 0n 5 4L 4L n . a5 20

entropy 59 6 5 5 5» 9 5 59 5 9 L 55 4L 09 5 45 29 & 5 £ 4 0

conceptual 55 %5 .19 » &£ 4 9 5 99 4L 99 5 .0 N9 09 0H . 00

materials 42 5 4 % 5 &5 9 4L 5 4 500 . . . . . . . 90

(0.42)¢} ‘conceptual’ (0.42)°] FL5HA ¢ &4
St A S FAoIAT ol 2 AT EE YoM 3
Holgt= Ado] ofl&erte] ol A 49
(conceptual)ll MFZ2& Aol otyet, thz|of&9]

49491 234 v A (materials)ol 4 BEA 7

o T -

F5 "ol HEEA FlH(negative space)>ZA]
AT 9SS 5402 F3trt,

TS Av|ALo] 7EH| A ZEQ] ‘Spiralfetty’
0.50)2F AtxH 81720 ‘modern’(0.50) <A

‘environment’ ¢} ¢ 2 124 594 F-H-oF

< F45k= ‘object’(0.55), ‘form’(0.55), ‘sublime’
(0.55) HIEs}, ‘entropy (0.59)%} ‘picturesque’
(0.59) 59 A v|s}t 7 golE0] % ‘environment’
E AR 7P Fhtt A 22 E UElo 82
2t A E42 ‘environment 7t FAIZ 3 &
Atel| ‘Spiral Jetty' ¢t E34 ¥ 4l(materials, form),
81 o]E #Este AF AnjALE 11-§59] H|HH
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Table 3. Ego-network centrality analysis
Alter Degree Closeness Betweenness Eigenvector PageRank Cc(l];;iecriigft
land art 9.852 1.000 0.003 0.197 0.063 0.946
art 11.185 1.000 0.003 0.197 0.071 0.946
Robert Smithson 5.667 1.000 0.003 0.197 0.039 0.946
Spiral Jetty 2.963 0.900 0.000 0.179 0.023 0.989
work 9.963 1.000 0.003 0.197 0.064 0.946
movement 8.222 1.000 0.003 0.197 0.054 0.946
environment 8.407 1.000 0.003 0.197 0.055 0.946
site 6.889 1.000 0.003 0.197 0.046 0.946
artist 7.296 1.000 0.003 0.197 0.048 0.946
view 6.667 1.000 0.003 0.197 0.044 0.946
nature 5.000 0.964 0.001 0.192 0.034 0.972
physical 5.444 1.000 0.003 0.197 0.037 0.946
human 5.148 0.964 0.001 0.192 0.035 0.972
scale 4,111 0.964 0.001 0.192 0.029 0.972
world 5.259 1.000 0.003 0.197 0.036 0.946
time 4.778 0.931 0.002 0.184 0.033 0.960
sublime 2.667 0.931 0.001 0.186 0.021 0.983
process 4.185 0.931 0.002 0.183 0.030 0.953
sense 3.778 1.000 0.003 0.197 0.027 0.946
form 3.222 0.931 0.002 0.184 0.024 0.957
modern 3.296 1.000 0.003 0.197 0.025 0.946
object 4.037 0.964 0.001 0.192 0.029 0.972
negative 2.630 0.900 0.001 0.179 0.021 0.986
experience 4.074 0.964 0.001 0.192 0.029 0.972
picturesque 2.963 0.871 0.000 0.172 0.023 0.996
entropy 3.481 0.964 0.001 0.192 0.026 0.972
conceptual 2.111 0.871 0.001 0.170 0.018 0.968
materials 1.889 0.730 0.000 0.127 0.016 0.985

n]gt ZFE(entropy, sublime, picturesque)= BIAE
TR 7P VA Adstal ZAHs SJn|EF
ZA012F A Wizl A mAS AFH o R FHr i),
|9} 22 242 iAo <(land art)o] BARI Al
2 (white cube)S Hoju} 2|7 £ A|AHS] &
54 M movement)2t FF S 44 =&
(experience)= ZEA k= eIt wjzfAo|at &
TrskA 27t E}Eoi I8 d AAE J2Hoz st
- AP HS S-S HofEot

o

ol of

o

A Es AAT ox
g Ay & HEYATL 5
5,’4/\1'01-14 i

oot 224 4

3.2. ChR|ofi= 0]l LiAE 2Hdztet stof
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o= 270

74742
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HELIEAA B4
ot oz bl
Aok o] Hel Rt
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Fig. 4. Shortest path between environment and land art.
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