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Tab.1 The estimated population of the missing-recorded regions in China's historical periods
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Fig. 1 China's historical territory and population estimation methods in various missing-recorded areas
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Tab. 2 The population of important time sections in China since historical time (10 000 persons)
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Fig. 2 The evolution of the sparse and dense areas of China's population since the past 2000 years ago
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B RRE R X E A DR ER CEZEOIXT i, Bin 2RI ER
AR XA X, JE3GEBFER, N, A EZIBCE R B EE
#R AR X — X
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3.3 dEANOBRZEXHRE&XE T HERANMIES R

Cifgze) H. “FXKmpade, HEARE. KAWL, WH A RRBEE; AR
M, BOKELRREE”. AW RSk, Re—radui s s o b E ORISR, P
JEREERIXT K AT, R BEA R Ay i e s B 20, Bl P RN VB8 X B
W E IR 2> AR . PEAE RS2 RE N B R R A N W S AT T R,
FU AWM B SR PR 5 A SCHB B A3 S 004 T XK e v N 1A A e e e 1
PR SLFTHE

kU B R N 1A LR BT 2 i M E A S, XCHEEER A AR EE R (MIE . KR
FEAK) ArIXEy BB ARSI ER . &0, BuR) W BT kit Xt
Foo “BERE” f AR R IETEbR, SO R BERUR o BRI BRI HL R
T BRI FEX 7 B S BB, ARSI IR 3 KA Nk —
FEILA A
3310 A\OBRZEXRSREZIERBRMIESS L3 EPEA DB X 50 FH2 2] m (1Y) 45
SEREHIE | AR PRSI IX B SR R . SO DL e R i R F DIVA-GIS 1Y
DEM %l (YERBIRIR . http:/www.diva-gis.org/datadown) , <. FFE/KEdE K H A ES %
Jey () [ M AT R AF(E R AE (1981-20104F) 0, 4 AT BB B HE - 2R ALK | X
B RIERIX | BRI RERIX Sl inE 4a, Kl 4b, El4climns,

®3 FEAOREZERSFREFEFEEAMBERZEENLE

Tab.3 The compactness of natural geographical elements to the southeast of China's demographic borderline

OrRERARR PR m) IR X REEE(%) PIIR(C) R (%) SFRK(mm) FOK KRR (%)

T WM 606 13.18 13.6 11.53 1001 10.23
LRKINE 573 11.78 16.2 12.39 1151 12.89
1122 Bk 665 10.77 153 12.86 1074 12.84
T2 PH L 768 10.16 14.8 12.55 1034 12.69

TE: U= LRI R AR A ( F R IX A< [ L BB x100%

(1) HWIEsr 5. Kl 4afiR, BrA NH SRS i E I 2 S T AE W) &
KFR, 0 B WREE R, HARRPRERESE T i E AR LA 7
SRS o MBI R ROZ e SR S B 3R R s o MR, fbdgh . “HRed
e RBERR 2~ B R AN — T AR LR, A AN DR 2 pa ek R 8 T 5
BT M HA b, HHE BEERE (13.18%) TR AR eEa,

(2) KA. ME PR, A ANORALHA S/ FRELETFHEVELER,
CERERE LR IR SRR (11.53%), TSRS R ERZ, HAR R
AR 13.6 °C; “ILEPFRER” ORI BB e (12.86%), 2Rt /<o
WX, HIRERREAE S R 1538 C; “TR22PUaRZ” Rl “Th RN )%
PR X AR, AR R R AR RT3 400 0 14.8 CHIL6.2 Co

(3) BEAKS. WME4cin, i N AR SR K & A EM A K
R, HIEA X TR EA T B, AR R KRR K 8 7E 400 mm LA
b, VUL RELE RS M AERR K EEE 400 mm DL R . Hid B MERE phR T [AK IX R T A
it (10.23%), “TERKINL” BRI EEE RS (12.89%) . Bk 248 oA Xl 4
CRRERE AR BEERNT, Mg CAREREN R DA E LA AL L, M
BEMIM e L E N ELA TR ) (S H AL o R g, HATRAIFRE K 3 DX 1) K2
AR
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Fig. 4 The topography, temperature, precipitation and urban differentiation between
the northwest and southeast sides of China's demographic borderline

332 AOBRZERSREZEHAIHIBES S F4 2P E A G2 X0 AL AR w2 R
NE W, 8%, X TESSREM . 24T GDPEHE K A (h EIX IR 5% 40 4 4%
2011) A (FPESETFAEX2011) ), IR G L X A GDP B R IAR TS, SO ik
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F4 HEAOREZERSAKFEFEACHEEREPENLLE
Tab. 4 Comparison of the concentration of human geographical elements to the southeast of China's
demographic borderline

Hegmi B TN whk Ly = B RER AP LR AKINLL
[ A AR 5 L (%) 43.69 32.97 38.30 31.22
N S i (%) 90.49 87.92 91.12 85.64
LT i (%) 89.86 76.69 85.81 78.72
GDP 5 Lt(%) 95.90 82.69 93.09 88.82
E3h 5 H(%) 87.64 86.26 88.83 84.54
UNEELD (R 2.07 2.67 2.38 2.74
WA () 2.06 233 2.24 2.52
PR EE (i) 220 251 243 2.84
I XA B (1) 2.01 2.62 232 271

TE: ferh = AL I S 2 PR PR AR Y A 1 15 L2 D AR 4 L

FEPEERC R E RN R T . M DL E SR BRI T (P EST TR 2011) “A
R RS Dy s BA B TESUIE T (0L - R, BRSBTS 1292 B
RRIET QoABREEE) 9, BEEEN I 1034836, Hiaf B HLE 5 (hHE
DR Rt BUR B IAEEI A E AR R S 0, 20104F B EBE N (FF
B4 20894 H3E . E AL AT ECE 5 R 2 2000 4F K S ERR I
SR W EEIG A B AT b, HEE SRR N 5 R .

(1) NA5. NOB% X R e oz X R A= O R e, AN O E
T AR T 3 N S S 220 i ) B E AORS A . BES EE, P EOLO S X A A O
EPEA—A WK SRR, B E RS e, A PR et bl
2y, HE AR A IR RIS IR TR, NGRS RS B RE, XA

*5 HEAOREZEXSREFEFEZAD, L, BiEHEHER%)
Tab.5 The proportion of population, land and county to the southeast of China's demographic borderline (%)
S - - pros T - T
PR AT E ié) (2?01) (7)?24;) (lfgz/[\ iF) (Mﬂgzﬁ) (lf{;ﬁz({)tfﬁ) (2;);(1)2@ T
TR M 43.52 43.60 43.64 43.68 43.70 43.80 43.89 43.69
UNEETS 92.21 80.11 90.36 87.74 94.09 95.16 93.76 90.49
Stk 87.46 - 92.94 - - - 82.53 87.64
WRKIRL  TH b 31.02 31.12 31.16 31.21 31.23 31.35 31.46 31.22
UNEF: 88.08 75.06 85.67 82.15 91.12 92.50 84.13 85.64
Hihdite 83.13 - 88.88 - - - 81.61 84.54
=Pl it 3277 32.86 3291 32.97 32.99 33.13 33.19 32.97
UNEREYE 92.12 77.08 88.96 84.59 94.70 94.75 83.24 87.92
Hih b 89.40 - 97.29 - - - 72.09 86.26
WEPEIRL  THL b 38.11 38.19 38.24 38.28 38.31 38.43 38.52 38.30
UNEINS 96.16 80.36 90.00 88.81 96.48 97.04 89.01 91.12
Bt 93.81 - 98.16 - - - 74.53 88.83
TE: D 1935 4E0), A i LR it TT] B T At ] o 450, M T S A AR L A et T s o S R o 2
RRMSTAA T E LG0T, N GAE T Het:, b T [ 4 ARG s TR G HIX . @ idRZMT-248K, HiH
TSN 5K, A< e 2 B ] A TR AN I ), 3 v Ay s TR DR T 949 N 0285 I L AFLIE F I D T ) 2] 1 i ARk
.
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Fig. 5 The extreme-concentration area of China's population
distribution in 2010
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The historical change, mathematical fitting and geographical
significance of demographic borderlines in China

GONG Shengsheng, CHEN Yun

(1. Department of Geography, Central China Normal University, Wuhan 430079, China; 2. Research Institute
of Sustainable Development, Central China Normal University, Wuhan 430079, China)

Abstract: By the methods of historical temporal section and modern spatial analysis, this paper
analyzes the change of population distribution in China since the past 2000 years ago, such as
the Western Han Dynasty (the representative year A.D. 2), the Western Jin Dynasty (A.D. 280),
the Tang Dynasty (A.D. 742), the Northern Song Dynasty (A.D. 1102), the Ming Dynasty (A.
D. 1460), the Qing Dynasty (A.D. 1820), and the present (A.D. 2010). It is found that China
demographic borderlines dividing sparsely and densely populated areas are the borderlines
which divide farming and pastoral areas, and the pattern of China's population distribution
depends on the spatial differentiation of China's farming and pastoral areas. Therefore,
theoretically the fitting curve of sparse-dense borderlines of China's population distribution in
various times can be seen as the fitting curve of the farming-pastoral ecotone. The history has
proved that China's farming- pastoral ecotone is an arc-shaped belt, so it can not be fitted by
straight line but by arc- curve. Shenyang- Tianshui- Dali Arc is a function fitting line of the
ecotone; Shanhaiguan-Lanzhou-Fangchenggang Arc is a fitting of the inner edge curve of the
ecotone, which is a farming- pastoral borderline when the empire's rule was not so strong;
Shenyang- Lanzhou- Xishuangbanna Arc is a fitting of the outer edge curve of the ecotone,
which is another farming-pastoral borderline when the empire’s rule was very strong. As for
Aihui-Tengchong Line, theoretically, it cannot fit the arc-shaped farming-pastoral ecotone, but
coincidentally, because of being the tangent of Shenyang-Tianshui-Dali Arc, it can also depict
the macro pattern of China's population distribution. China's demographic borderline dividing
sparsely and densely populated areas is of geographical significance: first, the line is an
farming- pastoral borderline of historical China; second, it, along with the coastline, encircles
the "National Core Area" of China, in term of political geography; third, it, to the greatest
extent, distinguishes the natural and human geographical differences existing in the
northwestern and southeastern China.

Keywords: China's demographic borderline of sparsely and densely populated areas; the
borderline of China's farming and pastoral areas; Aihui-Tengchong Line; Shenyang-Tianshui-Dali
Arc; Shanhaiguan-Lanzhou-Fangchenggang Arc; Shenyang-Lanzhou-Xishuangbanna Arc



