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Spatial distribution and influencing factors of Han Dynasty village sites in the Gansu section
of the Silk Road "
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Abstract: Background, aim, and scope The Gansu section of the Silk Road has attracted an enormous amount
of academic attention in recent years, attributable to its rich research themes and multiplicity of research items.
Nevertheless, a comprehensive analysis of the spatial distribution and development of historic village sites along
the Silk Road in various eras and locations is lacking. Meanwhile, current accomplishments are primarily based
on qualitative discussions of historical documents, with less extensive utilization of modern geography, other
new discipline theories, and technical means for quantitative analysis. This is a critical gap that needs to be filled
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immediately in relevant research fields. Materials and methods In this paper, space distribution and influencing
factors of Han Dynasty village sites in the Gansu section of the Silk Road are investigated via historical literary
analysis and GIS spatial analysis. The geographical detectors for single-factor analysis are introduced to explore
the impact level of each influence factor on the spatial distribution of the village sites more precisely. Besides,
the relationship between the natural environment elements and human activities in the region is further revealed.
Results The results showed that: (1) various distribution core areas are formed among the 392 Han Dynasty village
sites in this section, which displays a spatial distribution pattern of “large dispersion and small agglomeration.”
With a density of 3.036 sites:(100km?) ', the Dongshawo area of Jinta County has the highest spatial concentration
of village sites in the studied area. (2) The area scale of village sites and the thickness of the cultural layer have
fairly clear hierarchical distribution features at the micro level, with a major form of a “pyramid.” Given the
impact of topography, production mode, history, and culture, the eastern and western regions of the studied area
have some variances from one another. (3) The majority of village sites distribute on loess tableland, hills, alluvial
plains, and oases with a slope of less than 3°, which is adjacent to water. With 28.80% of the weight, water
sources contribute far more than other factors, followed by core towns and road traffic factors. Discussion Unlike
previous study findings, this paper is mainly based on the qualitative analysis of historical materials. Additionally,
various factors that influence the occurrence and progression of events or events in historical periods are explored
and elucidated. This paper focuses on scientifically and logically analyzing and processing historical documents
and archaeological data to form a fundamental data source. Then it thoroughly employs modern new disciplinary
theories and technologies to quantify, visualize, and digitally analyze the determination degree of the village site
spatial distribution in the research region by various influencing factors. Finally, the most crucial driving factors
are found. Generally speaking, this is a rather effective scientific research strategy to undertake, and it can yield
particular scientific conclusions. Conclusions Water sources are crucial factors influencing the spatial distribution
of village sites in this area. The effect of cultural and social factors on the formation and development of villages
is increasingly pronounced, while natural conditions like water sources continue to restrict the site selection and
layout of villages. Recommendations and perspectives Currently, research that relies mostly on published data
from archaeological excavations remains insufficient. What is worse, there are certain restrictions on the original
data information, which includes all kinds of cultural relics atlas, archaeological excavation reports, local cultural
relics, and local chronicles. For instance, whilst the geographical space of each site can currently be determined,
the precision of its spatial coordinates is still skewed. These initial conclusions must be further depicted and
verified in the follow-up work.

Key words: Silk Road; Han Dynasty; village site; spatial distribution; influencing factors
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Fig. 3 The slope (a) and terrain relief (b) distribution of village sites in the study area
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Tab. 3 Various influence factors of spatial distribution of village sites and their explanatory power

ZH Wz AEIREE iEV S/ e BRI 1 P TR A B 12
Parameter Slope Terrain relief Distance from water Distance from central city Distance from road
q{H g value 0.0293 0.0445 0.2880 0.1620 0.1221
PA{i P value 0.0000 0.0000 0.0000 0.0000 0.0000

g fHRPRIT X R a2 (] 23S RO SRR 5 P BRI g (EH SRR

The ¢ value is the degree of influence of factor X on the spatial differentiation of village sites. The P value is the degree of significance of the

corresponding ¢ value.

PR JEIE SRR K, 151k 28.80%,
X5 R R g v bk A R KR RREAR ) . TEAR
AP SCEREHS, AZSekal A SRRE I AEXTA IR, XA
IRBTIRMO AR K, 7 2 KR X AT T8 i S
RIBBAATENAMEN, THEETR, BT
AR, W, W SRR R AR KR 5
R RN R, 8001, FRXEA. 1
P DA 7 35t bk 4 5 4 v o A T B b . 2
B B — B RBESRIN, RO
VR XK EAR AR FE 5 v o B KU 2 DX B A R
P& ERE R 5 28R EZE R R, s T
KAEAE FE MR

SRR, H T M DX S RV oA A
Hisi . AW A AR IR I B R VA O (B
+ArgE, 2019) o BUAR, WNEERKIETZ 2
HOE . HA . KIESE AR =i 4, (B
FH B PR 1R 0 25 SR mT e 3k R R R T
% 22 38 1 B X A Vi 3t ik 2 ] o3 A o BRI R T
R K U8 A0 oAl B SR SZ e R, 4351 R 16.20% Fi
12.21%. #E AP RIEEA, BALUNR TN
F 5, (HEERTEERS ASERWE N AR, e ki
FWEESh M, FAHER . ol AR I H £5
HTR. AZRILE, ELMZ IR M IXEER
g DX & R S A SCHE S IR B S T ,
SCARAE it AN 2% U A A 2 PR 3R AN 2R SO AR
14 52 Wi i f #% B . ( Frankopan, 2015; Weede,
2016) o AW TR, BEAIZ ARSMR, H
ANSCHE 2 A B mafE AR E A, I8 52
MR P S BRI RN R Z —.

5

AR ICER A am D3 S SCHER ik A GIS =5 (8] 4y
Pk, SHLLH IR , X 2298 Z i H R BedUR

DOI: 10.7515/JEE232010

W& 5t bk 23 6] 43 A7 S Hose
BF EELEL

(1) fERR L, 392 AbBURAT & B hE B L 3
KA NMERT SRR, KER%
kAR P T D KN, BIRRE, R
S 2 - e D M XA i A A e Y T
FHSmAE i 4 . i B M s PH AR TP
EHIX L 4 N ERPLG, 2 TERE R —
BLE R REEG b, Hd, S E R E
— Al SRR 22 G0 2 R BEDUART 8 stk 2 ) 4R
R, BRIk 3.036 4b-(100km®) ',

(2) KIEDARK V5 8t bk e 4 L I Bk, 43591
PERCRAAAG B S B T AL (126 4b) . Sk
JRIERE (91 4b ) Myisthk st A7 s Ve A SO, JF
# AKX N 4 A FGAT BT, AR, A
b BN R, RIRR “S7iE” M,
GO R L, FIURIE G, [,
ISR . POz ] 32 B b g . A= T =KL
I3 52 AR S A AE — o 25 S . R TP R R v
TSI 7 A JRR b DX ARAE 0.5 km? L E R UK 7% 35
hhor it (HE 8 b ) JE L T AR 4 = X
(AL 1A , HSCAE R B 7R 0 0 A 14
Rtk P S 2R E (0.506 m) AR5 #—
A B XIRA >2 m #F (38 4k ) 0 T 4R
B A S HIX

(3) DU s hE WK AR AE 8 25, 2Bk
<5km, HZ/HMAEWE<3 ME LG, FR
R BOF IR, P o 32 F M BRI 2% PR N 7
ST AT ERAT 25 52 M) DX 1 XA 9 st k25 8] 23 A e 2
JE PR o 2 S AR ON . BE KRR B > R O R E R
B> PR S A PR R > AR >, Horh, oK
A 7 B 7 KT Hofh & K, A b ik
28.80%, & KM i X SR P it bk 2 8] 0 A 1 £ 7

Wi R AT ST, IR



FIT, e

ES 1 S 1 B S A S ER R | BT B B

JIT AU W K T BRK A ﬂﬁﬁ,.\ﬁfﬂﬂl¥
HZEDLLR, BALMEG/NMRETTIE SN Eii 2
% HRHER, Akt A %?Zﬂﬁﬂiﬁﬁﬂ GE
A, BN R R R RS R A
RZ—.

PEE . 2007, W AT . M) A5 AR 43R L [Ban G. 2007.
The history of the Former Han Dynasty [M]. Beijing:
Zhonghua Book Company.]

BERUAS | S0 SCE, (8] AR . 2010. KB I Hb X5 SR 9% 5 4k
Y 18] % B B [0 W4 FL 5, 35(6): 139141, [Bi S B,
Guo W Z, Li G N. 2010. Aspect and slope analysis of
prehistoric settlement sites in Zhengzhou-Luoyang region [J].
Science of Surveying and Mapping, 35(6): 139—141.]

RERAS  TE RS BREAR , 5L 2015, MBI AR TE S ARV
NHRZAFE R BINS5 704 (7). HFER#E R, 34(1):
118-127. [Bi S B, Ji H, Chen C C, et al. 2015. Application
of geographical detector in human-environment relationship
study of prehistoric settlements [J]. Progress in Geography,
34(1): 118—-127.]

X5, BRI, BUALE , 4% . 2009. 8500 a BP LI KT
Hh il 1 St DX SCAR B Bk o3 Al BT AR [T). A B TR,
64(9): 1113—1125. [Deng H, Chen Y'Y, Jia J Y, et al. 2009.
Distribution patterns of the ancient cultural sites in the
middle reaches of the Yangtze River since 8500 a BP [J].
Acta Geographica Sinica, 64(9): 1113-1125.]

HHRLT . 2016, 2298 2 BBl AT BOSRAS NERE T (). 170K
FFEWR (N FELEFLFIR ), 46(5): 54-70. [Feng P H.
2016. An exploration of the traces of Sogdians in Longyou
area along the Silk Road [J]. Journal of Zhejiang University
(Humanities and Social Sciences), 46(5): 54—70.]

Hilt& i&ﬁgim\éﬁ%éJ\z:, (Hl B - Xak) st
Z 2. 2018 HlT A & - X ( L) M]. Jb st
i%,’-{-’.ﬁ)ﬁﬁ. [Gansu Provincial Local Historical Records
Compilation Committee, Records of Gansu Province: Annals
of Cultural Relics Compilation Committee. 2018. Records
of Gansu Province: annals of cultural relics (volume [ ) [M].
Beijing: Cultural Relics Publishing House.]

Hl A 17 LS B b1 2x . 1989, Hl A & [M]. 2290
Hf AR H B#. [Gansu Provincial Local Historical

22 98 2 B H i B U 35 38tk

23 8] 73 A S R H 2

Records Compilation Committee. 1989. Annals of Gansu
Province [M]. Lanzhou: Gansu People’s Publishing House. ]

HRE ST R . 2010 A8 =R 4 R SO A 8 S50k
B [M]. P % =2 H ikl . [Gansu Provincial Bureau
of Cultural Relics. 2011. Important new findings of the
third national cultural relics survey in Gansu Province [M].
Xi’an: San Qin Publishing House.]

S, LR, j?**ﬁffﬁ 5. 2019, TP A R v dEEHE N S
A SRR ASIT [J]. HERER B AR L 10(1): 12-26. [Gao
JY, Hou G L, Lancuo Zhuoma, et al. 2019. Spatiotemporal
evolution and environmental change of ancient sites in
Hexi Corridor [J]. Journal of Earth Environment, 10(1):
12-26.]

WRA, & P, s, L2010 PG E TR IX
(8 7K B 5 43 AT B AE IR 3k B (). R A XA B,
29(6): 157-163. [Guo L C, Yue P, Li HY, et al. 2011.
Distribution and circular process of water resources in the
arid area of Hexi Corridor [J]. Agricultural Research in
the Arid Areas, 29(6): 157—163.]

MIEE , s, Bl 4. 2013, INARILAR ML IX 58 st
b iF 23 o0 A SRR I SE R (0], M EIE AR L 68(4):
559-570. [Guo Y Y, Mo D W, Mao L J, et al. 2013.
The relationship between settlements distribution and
environmental changes from the Neolithic to Shang-
Zhou periods in North Shandong Province [J]. Acta
Geographica Sinica, 68(4): 559-570.]

FE 30 R . 2011, [ SOy LA —— R e (L
T M) db AT I 2 R A . [National Cultural
Heritage Administration. 2011. Atlas of China cultural
relics: Gansu branch book (volume ,II) [M]. Beijing:
Surveying and Mapping Publishing House.]

BUSCHN . 2012, DU SRAR Y 538 S 4225 s s [91. 4
SEHELFL (OO ), 33(1): 61-65. [Jia W L. 2012.
Traffic and military strategic position of Jiuquan County
in Han Dynasty [J]. Inner Mongolia Social Sciences,
33(1): 61-65.]

2R 2011, DRIV E R AR B St k% (1], 2084
A, (1): 58—65. [Li B C. 2011. A textual research on the
traffic route in the eastern part of Hexi Corridor in Han
Dynasty [J]. Journal of Dunhuang Studies, (1): 58—65.]

ZEIF . 2014, DU R AR+ — B 5 [J]. ZOEHFIE, (1)
115-120. [Li B C. 2014. A study on the 11 administrative
posts of the Jiuquan Prefecture in the Han Dynasty [J].
Dunhuang Research, (1): 115-120.]

ZYEN] . 2004, B SO B HEAL SE BRI 1], KB

DOI: 10.7515/JEE232010



456 HOERIRIE 24

XfE, (3): 14-20. [Li W M. 2004. A statistic analysis on
the distribution tendency of Xia cultures [J]. Southeast
Culture, (3): 14-20.]

2N L2017, PUILE E AR E BRIETHR (7). T E R
We (A CFEEFIFHE ) L 39(6): 50-60. [Li X M. 2017.
A new probe into Anding County in the Western Han
Dynasty as a county governing city [J]. Journal of Ningxia
University (Humanities & Social Sciences Edition), 39(6):
50-60.]

XUFRHE . 2014, JE SE HLARE (A7 T 9 e - i Pl 1B) 2 % 11 2% oy 2
ANAE (). ot B & F O, (2): 19-28, 162. [Liu Z C.
2014. An archaeological study on the route between
Gaoping Aowei recorded in the bamboo book of Han [J].
Turfanological Research, (2): 19-28, 162.]

ZEHRAN, REERAEN , T 55, AR . 2017, g S kst s A AR
HAMIKR (1], ETFFE 574, 36(5): 134—139. [Luan
F M, Xiong H G, Wang F, et al. 2017. Spatial-temporal
changes and man-land relationship of cultural heritage
sites in Xinjiang [J]. Areal Research and Development,
36(5): 134-139.]

DA, e, b —. 2012, TLRAE £ M RIENES
O35t MBI IS T (7). HI AR L 67(4): 516-525. [Ma
X D, Li Q L, Shen Y. 2012. Morphological difference and
regional types of rural settlements in Jiangsu Province [J].
Acta Geographica Sinica, 67(4): 516-525.]

By . 2002. P SRS BURL  R R (). LT (5):
128—133. [Ma X. 2002. The Han Dynasty: its climate &
agricultural development [J]. Journal of Literature,
History and Philosophy, (5): 128—133.]

. 2020 H EEAUREIZAEPIIE (M]. dbst: B 55 E
P51 . [Ma X. 2020. Study on the morphology of ancient
villages in China [M]. Beijing: The Commercial Press.]

ERRT, & WG, BRI , 55 . 2019, H 75 Hiu X s iR v
WFFRIR S B [J]. MBS 5 TF X, 38(5): 164—168,
180. [Qiu S K, Lu P, Chen P P, et al. 2019. Present
status and prospect of prehistoric settlement geography
research in Gansu-Qinghai area [J]. Areal Research and
Development, 38(5): 164—168, 180.]

FEKT , Wi, ZEWTiT 45 . 2021, [V J dul sk i 2R v gt
HERF 23 I3 A R AR S R B2 K 3R (], HLIKEf 5 74K
12(1): 68—83. [Ren Y Q, Jin J H, Zuo X X, et al. 2021.
Spatial and temporal distribution of prehistoric settlement
sites in Minjiang River Basin and their relationship with
environmental factors [J]. Journal of Earth Environment,

12(1): 68-83.]

DOI: 10.7515/JEE232010

%14 %

Boiti , EJ9Es, R, 20160 B R HBULE
I 3Bk 25 AU AK SR S SR Bl g o B (D). PR E R, T1(S):
873-882. [Ruan H B, Wang N A, Niu Z M, et al. 2016.
Spatial pattern of ancient city sites and its driving forces
in Mu Us Sandy Land during Han Dynasty [J]. Acta
Geographica Sinica, 71(5): 873-882.]

JKHAHL . 2014, PUIL 2290 2 oE o) SRR N LR (9], =
KZZIR (FEFZM) , 42(6): 9—-13. [Shui L S. 2014,
The prosperity of the Silk Road in the Western Han Dynasty
and its implications [J]. Journal of Lanzhou University (Social
Sciences), 42(6): 9—13.]

TN, PR, 2 U, L2010 29N BB e E T
NARBHIIE S 2T (0], PTILARRFIHEARZ 7R (4
4 FL 2% ), 11(3): 126—131. [Su H Y, Yong J C, Yan
B, et al. 2011. Formation and evolution of the east Gansu
part of the Southern Longyou Silk Road [J]. Journal
of Northwest A&F University (Social Science Edition),
11(3): 126—131.]

SRR L 2021, P K 2 T Gh R G 52 i 2R A2 D
B PLE R Viell @: 39A, B 4 LAl [1].
ZUEFgE, (1): 86—94. [Su H Y. 2021. Restoration of

the southern route of Chang’an— Guzang Road during
the Western Han Dynasty — based on the Han Dynasty
slips V1611 @ : 39A-B from Xuanquan [J]. Dunhuang
Research, (1): 86—94.]

WHCHE L 1982, ff[E by s M T4 (M. EaC ] A
[Tan Q X. 1982. The historical atlas of China [M]. Beijing:
China Cartographic Publishing House.]

EENWE, FRAA . 2017, M PRI AR RS R (0],
BER, 72(1): 116134, [Wang J F, Xu C D. 2017.
Geodetector: principle and prospective [J]. Acta
Geographica Sinica, 72(1): 116—134.]

TR, Bk, k4R 2021, Py s A R O Sk T

23 (A A% JRy A8 S R N R (0] A1 28 75 IR 9K, 36(1):

69—-86. [Wang C S, Duan Y X, Zhang R. 2021. Spatial

pattern evolution of cities and influencing factors in the

historical Yellow River Basin [J]. Journal of Natural

Resources, 36(1): 69—86.]

S, BT, AL, SF L2009, B EUH A 8 2

DA R P% A o 5 3R B AR 5T ()], A 2 7K, 64(1):

59-68. [Wu L, Wang X Y, Zhou K S, et al. 2009. The

transmutation of ancient settlements and environmental

Mo

changes from the neolithic age to the Han Dynasty in the
Chaohu Lake Basin [J]. Acta Geographica Sinica, 64(1):
59-68.]



BIT, e 22O BN B VR i bk s ) o A K HE e R R

5B, VP, KR . 2007, SARAR AT ST B0t
e A B S AR (0] PR (D
BRELZ ), 37(11): 1504—1514. [Xin Z B, Xu J X, Zheng
W. 2007. Effects of climate change and human activities
on vegetation cover change in Loess Plateau [J]. Science
in China (Series D: Earth Sciences), 37(11): 1504—1514.]

BEARHT, A1 T, Bk B, 452013, SUfbsgin . fEHR ST
B3 1 —— A [ 22980 Z B R ) (D). DAL K77 4R

( FAZRFL#AE ), 43(5): 781-786. [Xue D Q, Shi N, Duan
Z 'Y, et al. 2013. The channel of cultural exchange, spread
and diffusion: a case study of the Silk Road in China [J].
Journal of Northwest University (Natural Science Edition),
43(5): 781-786.]

EIW T, AACER, EEE , 45 L 2012, {51 GIS #F5E s i R v
UL ZS [ A RRAE [J]. AEPEZE R, 10(2): 44-48.
[Yan L J, Shi Y S, Yang R X, et al. 2012. Research on the
characteristics of prehistoric settlement sites distribution
based on GIS [J]. Geomatics World, 10(2): 44—48.]

ik 3k, RS, R, AL 2020. WIRS A DT S RN RIS
LI 25 SR AT RAIE SR R 3R (D). 1591 , 38(5):
763-775. [Zhang D, Zhou H W, Huang T F, et al. 2020.
Temporal and spatial distribution characteristics of early
historical settlements and influencing factors in Hunan
Province, China [J]. Mountain Research, 38(5): 763—775.]

kg 2004. Arc View HiFR{E B R GUAE LI R Kl
BR5E B (7). S %7, (1): 98-106, 114. [Zhang
H. 2004. Application of Arc View GIS in settlement
archaeology in Central Plains [J]. Huaxia Archaeology, (1):
98—-106, 114.]

sk, ENRDE, B B 2017, PP HLX i R RECANEE
A7 B W HRTET B AR KRR (9] #EF)
H##, 32(2): 1-17. [Zhang N, Lian Z B, Cui M. 2017.
The historical change of Longzhong area from “rich as
Longyou” to “bitter in the world” and its enlightenment [J].
Social Sciences Review, 32(2): 1-17.]

ik P 2017, GIS iR 5 = T4F 2298 2 38 i 52 LT 5
BB [, 0 E WP 804 L (2): 57—61. [Zhang P.
2017. GIS technology and new ideas of road restoration
research on the Silk Road in 2000 [J]. Trends of Recent
Researches on the History of China, (2): 57—-61.]

R 2 Bt BRATF 5T T . 1987, R E 12 1000000 Hb 55 5]
MG GRAT) [M]. dEst - BT L . [Institute
of Geography, Chinese Academy of Sciences. 1987.
Specification for 1: 1000000 geomorphological map

drawing in China: trial implementation [M]. Beijing:
Science Press.]

e N BRI [ AR BEURHS . 2019. TD/T 1055—2019, 5
A [ [ R A BOR MR [S]. JE st ST AL
[Ministry of Natural Resources of the People’s Republic of
China. 2019. TD/T 1055—2019, technical regulation of
the third nationwide land survey [S]. Beijing: Geological
Publishing House.]

JER , R, B P, L 2009 TR B 1 : 100 7
BT IR AR RS (D). HhER 17 B FF#4R L 11(6):
707-724. [Zhou C H, Cheng W M, Qian J K, et al. 2009.
Research on the classification system of digital land
geomorphology of 1 : 1000000 in China [J]. Journal of
Geo-Information Science, 11(6): 707—724.]

JH PR . 2009, A 5 2 8F 22 0 i AT BX R A (M.
B E#EAE HRFE. [Zhou Z H. 2009. Chinese
administrative division’s evolution: the way of governing
the country through the wild [M]. Shanghai: Shanghai
Bookstore Publishing House.]

A, R, mEA, B 2005, BTG R R
Ja s AR 3t ik 1 25 53 A 5 KOG ZR i) AR ST (D). A
B, 25(3): 3346-3352. [Zhu G Y, Zhu C, Ling S J,
et al. 2005. Spatial-temporal distribution of neolithic and
Xia-Shang-Zhou dynasties sites and relationship between
human and environment in Anhui Province [J]. Scientia
Geographica Sinica, 25(3): 3346—3352.]

Frankopan P. 2015. The Silk Roads: a new history of the world [M].
London: Bloomsbury Publishing.

Koohpayma J, Makki M, Lentschke J, et al. 2021. Predicting
potential locations of ancient settlements using GIS and
Weights-of-Evidence method (case study: North-East of
Iran) [J]. Journal of Archaeological Science: Reports, 40:
103229. DOI: 10.1016/j.jasrep.2021.103229.

Lanczont M, Madeyska T, Hotub B, et al. 2019. Late Glacial
environment and human settlement of the Central Western
Carpathians: a case study of the Nowa Biata 1 open-air
site (Podhale Region, southern Poland) [J]. Quaternary
International, 512: 113-132.

Stirn M. 2014. Modeling site location patterns amongst late-
prehistoric villages in the Wind River Range, Wyoming [J].
Journal of Archaeological Science, 41: 523 -532.

Weede E. 2016. Geopolitics, institutions, and economics: on the
rise and decline of civilizations [J]. Geopolitics, History,

and International Relations, 8(1): 177-220.

DOI: 10.7515/JEE232010



