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A big-data analysis of Hu-line’s existence in the ecology view and new economic

geographical understanding based on population distribution
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Abstract; Based on big-data analysis, this paper used the data of the sixth census in 2010 to calculate the average
population density of each county. Based on Krugman's geographic nature features, including synthesis of altitude,
environmental vulnerability, and productive potentiality of agriculture, human climate index, and appropriate deviation
degree of water resources, traffic convenience, the locational index and GDP were selected, the geographical and ecological
basis of Hu's line existence are analyzed. The results showed that; (1) China’s population density was closely related to
ecological factors such as synthetic altitude, environmental vulnerability, human climate index, appropriate deviation degree
of water resources, and productive potentiality of agriculture, and was significantly related to traffic convenience, GDP, and

location index. (2) In most provinces, the synthetic altitude, productive potentiality of agriculture and appropriate deviation
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degree of water resources contributed most to the population density, followed by transportation convenience and location
index. They wew the first nature and the second nature factors recognized by Krugman's new geography. (3) The population
distribution is special in Xinjiang, Shandong, Ningxia, Inner Mongolia, Heilongjiang, Jiangsu, Beijing and Tianjin, and
new factors should be introduced to explain the population distribution. (4) The Hu's line is an ecologically fragile zone.
This paper presents the geographical and ecological basis of Hu's line, which is the dividing line of spatial distribution of

Chinese population.
Key Words: population density; spatial distribution; Hu's Line; Big-data analysis
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Table 1 The total population and area of each population density range at county

ﬁiﬁ%ﬁ%w el BALE/T] NI/ % B m? R
range/ ( A/km?) Number of units Total population Population proportion Total area Area proportion/%
0—1 30 66 0.05 1671447.0 17.74
1—25 228 2249 1.76 3189806.3 33.85
25—50 104 2235 1.75 606990.9 6.44
50—100 278 6872 5.38 922109.1 9.79
100—200 462 16590 12.99 1166725.7 12.38
200—400 461 26538 20.78 939082.7 9.97
400—500 188 13126 10.28 294639.6 3.13
500—1000 383 33574 26.29 492151.3 5.22
1000— 169 26479 20.73 140687.6 1.49
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Fig.5 The synthesis of altitude, environmental vulnerability , productive potentiality of agriculture, human climate index, appropriate

deviation degree of water resources, traffic convenience, locational index and GDP distribute at county level in China
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Table 2 Correation coefficients of population density and factors in provinces

AV AR

AU RN RIS KYORE T oy

Prfi{rﬁ:es Syn'thesis Environm.er‘ltal . Humz.ln Wate'r re'S(.)urce Aiili:]lliza] Efﬁz %gjiﬁffl FE\E'JE
altitude vulnerability climate index suitability production convenience GDP

HR -0.881 " -0.853** 0.546 " -0.503 0.877"* 0.112 0.526" 0.097
Wi -0.821** -0.771** -0.460 " 0.112 0.346** 0.404 0.475** 0.306*
Pl -0.223* -0.264 " -0.296 " 0.330" 0.062 0.478 0.479 0.466 "
i ~0.446** -0.374** -0.056 -0.312*" 0.404 ** 0.301 0.194 0.337**
[LiE 0.108 0.421** -0.48"" -0.31*" 0.148 0.281 " 0.562** 0.491**
K 0.170 0.180 0.048 -0.006 -0.063 0.666 0.369 0.667
puji -0.942** -0.660 ** 0.172" -0.579*" 0.737"* 0.379 0.785** 0.342"*
iy -1.00*" -1.00** -1.00"* -1.00*" 1.00** 1.00** 1.00 " 1.00**
vy -0.785** -0.306 " -0.051 -0.150 0.484 ** 0.380 0.687 ** 0.273**
Iy -0.522** -0.406 ** -0.282"" -0.204 0.428 0.573*" 0.368 ** 0.483 "
ILI7R -0.232" -0.004 -0.034 0.088 0.085 0.520 0.094 0.449**
H -0.775** 0.255 -0.461 " -0.237 0.580 " 0.472% 0.868 ** 0.449
TH -0.236 0.395 0.390 -0.586" 0.184 0.003 0.626 ** 0.597 **

M5 -0.366 " -0.055 -0.396** -0.317*" 0.310"* 0.437 0.543 ** 0.404 "
o -0.503 ** -0.339 -0.087 0.189 -0.108 0.641 " 0.596 ** 0.475"*
AN} -0.529 -0.115 0.055 0.069 0.142 0.557 0.700 ** 0.648
Wk -0.552** -0.366 -0.116 0.195 0.298* 0.554** 0.575** 0.459**
1] -0.617"" -0.462 " 0.171 -0.397 ** 0.132 0.731** 0.691 ** 0.622"*
il -0.746** -0.621"" 0.267 " -0.314*" 0.599 ** 0.417** 0.610** 0.256**

IR -0.619"" -0.249" -0.365"" 0.060 0.491** 0.479 0.413** 0.370"*
) -0.419** -0.352"" 0.346*" 0.285** -0.250 " 0.509 ** 0.571** 0.475**
ik -0.765** -0.700 ** -0.057 -0.049 0.520"" 0.495 ** 0.649 ** 0.369 "
[i535] -0.732"* -0.612"* -0.503 ** -0.242 0.200 0.809 ** 0.550" 0.691**
gl 0.497 ** -0.002 -0.472** 0.421** -0.423** 0.456 ** 0.744** 0.661 **
i -0.545** -0.619*" -0.049 -0.14 0.181 0.622** 0.632** 0.569 **
IR -0.718** -0.562** -0.344 " -0.200 0.397** 0.487 ** 0.517 ** 0.458 **
o -0.496 ** -0.372** -0.402*" -0.491 ** 0.303 ** 0.290 ** 0.333** 0.249*
o -0.743** -0.579** -0.553"" 0.112 0.367** 0.571*" 0.606 ** 0.674**
L -0.603 ** -0.578 " 0.149 0.499 ** 0.037 0.456 ** 0.326** 0.677 **
b -0.675 -0.886 -0.836 0.496 -0.695 0.983 0.974 0.986
H -0.082 -0.249" -0.205 -0.255* 0.229 0.364 0.607 ** 0.610**

# % FRRAE 0.01 AR LAHDE, * FR/RTE 0.05 AR LA

LU b PR 1) PR | 25 P A0 SO N 8 5 X H8 H0R GDP B IEARSCC &R, N VR i 232 X I 22 55 1Y
SNV, OB LB PREE ATk e I X B2, 7™ 2 ) 1 K JROK P, AT 520 AR PERY SO R R T
ALY P b 3t XA I PG 7 T PR 1 % T B 5 U SRR A B A AT G OC R, 5 XA B A i Y 1
R FR , HIRN AN PV B SRR 1 R0l A 70 1 LLAM S — AR PR R BA — iy AR DCOC &R AP
XN FE RE R 5 58 “ AR 3 Mt G PR PR O A 78 1 BAT IEARSCOC A LA AR 7 i e 3k
[l P A T Bk BT SR AN I 5 A K SR I A SR A TSR A, Al A =i g AT
FEEEMEA GDP BAT IEARSEIC AR 3 77 B AN 101 48 8 15 1 B/ W 0D 2 1 B AT i Y AR OGS R | 5 IX AR KO
GDP HATIEAASC AR , Ul W P A Ml XA 101 % J38 2 32 K B R X A7 DRI AR ) 32

b AE RN DG 5 AER = S SR PR AR A BRI IEA SCOC R UL 1 R AR A Ak
Al B = AL PR AR A 2 T BRRIE S — OO PEDE T D R A A A AR LA IR K B IR A
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