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&1 2010-2050 FEX A EREE A OFGERR
Tab. 1 Main indicators of population forecast by UN (2010-2050)

2010 2015 2020 2025 2030 2035 2040 2045 2050
BAE N 133972.4 136974.3 138779.2 139525.6 139307.6 138158.8 136090.6 133176.8 129560.4
WA (TAN) 669192 76157.9  84636.3 911804 957649 98444.6  99858.1 100409.0 100161.2
S 0.49 0.55 0.61 0.65 0.69 0.71 0.73 0.75 0.77

B (World Population Prospects, The 2010 Revision)
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K n BIRE DB Ruaon T8 H A8 13 n #E 2000-2010 4F (8] (1925 N 1T H R38R
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P,.. = P, 2)
n=1
5514 = PUN.t -P' t (3)
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5n,t Pil X Pn,t (4)

_ O
P, =P, +90, (5)
o n Mo BRSSO AR E] 5 45 (2015, 2020, 2025, 2030, 2035, 2040, 2045,
2050); P, A8HAE 0y n FEFE] ¢ RGN T B 5 P, A8 ISR £ A9 2548 N FLR R Z A Poy,
FRFa] I PG ELN TN O A6 (TR A9IR2E 5 0, ABITA] ¢ IR 0y n IO N 1T
SRR PLARTEA B0 n AETR] ¢ B A 2R JS N 1R
=00 RRABIEERMACEILE S, A R 2PEIE AT A SRR AR T
T—ASEMAREE, SLhrb, /58 AR ARG R MBI x4 EEm AN
B AR AR FIESE . Y58 OIZA RN, TR TP TR =, B W] 5 ¢ 45 T 2050 4F
ZAERR . FAREC A RIBaT

R, = 5l (©)

P’l‘l+5 = P:” X(l +Rn,t)5 (7)

e n Ao AR Oy AN 9 55 R ARZBIEIS AN T AZRIE R Pt
A S AR PN 1

v . . 2 =mEEAARshE
2.3 A H= |ﬂﬁ$§ﬁ"]¥ﬁﬂﬂ“ﬁ7? Tab. 2 Net-miatiof[lf[zlfii?lt th;".:ijbliljzreas of China
2.3.1 % }% ] E/‘J j\ H {}i”:* Z‘j] at national level
H5hbF Tk bR R K2 — ST (7

KRR EE R, PEIEZE 0 [ T &H
22 [ 3 — e P ) 42 B K TN A BB M AW AR

L L o 2010 PRFH 21225 83.85 7039 1346 1284 7525 53.15
g ’ ﬁ:Fﬁ%E LEfg i A\ H - 2000 ;fcg 98.12 4339 3793 546 5474 3544 19.30

j\lj‘iﬁijj%é"é\ﬂlﬂili}ﬁ%ﬁ%% HmEh A WEE 11413 4047 3246 8.01 73.66 39.81 33.85
AR A THAG T 25 o TE 21 Ty (o 2000 A1 750 (O 20104 A 11508
MRk 104F, PEBEEL o dmsh Ao AW ARGy 2 i 2R S A K i g

Fi 36% 2 TF 2 50%, WA

AN T 2.1242 0. TR, FshEIR A A M 0.984Z ATFE 21242 N, Bidaish A O
FEEI T 11442 b, TS T B3GR 1R N T =2 ) BN R Bh AR R
3T RS PER Y, 209 0.404Z A FN0.7442 N . ST Z A1 N sl , s T ASEI
Mz, Rl =R AN Xk RIS, X b R . (EAH RN, BN
PR i sh A TR B 5 0,401 AR 0.3442 N o T H., o] VAL B AR 3R T i85 24 b
TR TR, A PR ST 80% (£2). KItk, aidxse A M shay £ Z b
FEAMERZR, USSR P EFRE PR DR shEE, WP AKXFTR,

AUP = UP,.,-UP, (8)

AMR = AUP % 1 9)

AMR,,, = AMR % 12 (10)
AMR,,,

AMH[GV - r3 (1 1)

e cHEBFEY AL UPHRIREE N 1T REG AUPHR IR0 B 11 A8 5 s AMR $5
AN IR B R, SR M AR TR 1 2 5 L A f A [ ST i 2
N EE RIS G RBA TR LB s AMR,.. A5 4 PR 2Z 18] B FU AR 38T A sh i A
I, S N E AR T R S A TR e R 2H R TR B R T T R s A
2 3848 PR Z 18] A )3 R BN FLEE S A T i R s N L e B s AME
TRAPRR AR SIE s 3458 P AR T S T A PR B RS T e
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232 B AOFSIEM  RESREER RS RIA SR A RN D sh S AR 2
oAU BARRR R R N R ShE A 2 B A, HOY ARSI D s iR 2~ —
RSN TR SR ) g R, RBE I BE A & A TR AE TA 0 1R A 48 BRigint
BRI AL R AE R, AU IEA S BEANT . Eoe, Wi s R A A4 T A 5
P, AT AS 2] 2000 455 2010 45 A& B A TR shAERE . Hak, 2010 4E082< 2000 4/
BB O ShERE, 58T 104ER & PR D S sh M. KRG, A bREi shaa R LU
AN s e, ISRE bRgi s v e iR, 212k, 8 SRBHREE Ay
SHESA HH A5 A B B PR i s AR R A0 B . feJe, A B it shBE 3 T LA I AF 07 1) 4 )
ARG B, BRI ARG A R sh N DR . BAARBCAFR IR FR -

ANM,.. =M, - M. (12)
TPM = fi;iﬁmw (13)
Mn,t = TPMX AMinler (14)

s n Mo RS D AR IE] 1S 55 M R M 535112 AIE 2000 4 55 2010 4E A B A
RS s ANM,. 48 10 4F R4 bR N FHER s s TPM A bRidrii shilb R A6 1 ;. M.,
TRy n TE (B[R] 4T ASAAHTHE N C R sh R
24 ABRAOZEEBHDHHIE

T, WA N R R A A AT AR, AT R E A RN 28 [R] R SR A
Jie NEHARMKEME TSI ORE2ZHM, BAEREA DB, BB D R 5
TrB X RN R, BRAS LA SR . R, ARIEA PR AR BRI E bR (5048 ARk D 4R
NP 22), "R rh E R 50 A PR AR AR IX . N FRE AR AR X DA S A PR IX
SR AR b, 2% R AN OB B ER A D B B H
U 1 LU (1) AR 3 BAAE RS N S B B B R ARG K AN F 2 L), AT 4304
ANPGEAAIX N PG L IX Q)5 A 2 A2, BlgaE A =S8, Mt E 58, A
SRIGR £ AN TP AR AL X R ARY | T AN OGRS R IX . e, R E T4 Fh
NS Ja 2 DX AR AL A 35, JUHE N TR AR A X f1A) A B8 0 /) ML B S I 43 Fr
B5 .

TP, =P, +M, (15)

DP, =1TP,/S, (16)
2050

An = \/ 2 (Dpn.t - DPH,[)Z (17)
|

B,= Y. M, [Max(TP,) (18)

- 2011 |
C = 2 Mu (Max(Pn,r)-PrL,ZOIO) (19)

ﬁ¢:ﬂmﬁ%ﬁiﬁ~%%ﬁﬁﬁﬁﬁﬁﬁ;H%%%%nﬂﬁﬁ%ﬁ%ﬁkm;&%
BT RIEAR s DP, W NTVEERE s DP,, h—E Wl Be A AN F 3 EF- 31 A,

WALV 2 S M, S80S AT A Max 5 BOHE R 9 AT

t=2011

3 pEE PR

3.1 AOBREKHWERMESHN
TR FIR N S AR, PEATEECN 12.65/C . #4EH E7E 2000 £ 2010 4[]
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5.65%0f - N T A AR KR AR 2010 A9 A FT R 133742 N ARG, i
BNE R 1339120, FTLLE BRI F- X5 7 AR HE < S 00 Ak i 25l 5 N 1135 08 i 7 A
E, RER0.17%. H2 T, XA AN DB T~ PR R . nER3 s, &
SRR BN T 4348 B9 2000 4E A 1. 2000-2010 45534 [ SRIEHK 22 2010 4FAH I A1
2010 4F38 4 BT 2000-2010 4E NGRSl AT, 2000 48 22 2010 4F (1435 3 8l A FT LA K
WA AN RZE . RS 2EZmAMAR I, o7 R 2000 4 35 A 5 K10 45 8] 1)
PIN T A SRIG R AT FAE I 2010 A9 08 BN o SR, HRB A I {2
22 IR AR A 10 4F B4 PR sh e . (A B A 2, A TR s AR IIME (GEoS
SN Al GR-EY) A ERRT S22, HPIESREAORETEA, i
RFEANCEE N . 2 A DS TIME R A DR s A H 22 5. BHOkRE, A
FU sh Al I T {5 B s, IEAfHb R Bk T A A Dk, Brifdt . thvh . W,
PRIV IR RN VAR S B N CHR i sl s o) A5 AN — Sz A, HAh A 3 B Ak e 5 3
BHHR AR —8E . WS, RS A S sy, HADREEYS

&3 2010 FEFEEARRIAOMGITSIE (BA: BH)

Tab. 3 A comparison between reported population and projected population in China in 2010

ISUNE! AR mAn AREANA ARSI EEAT fitin

A (2000) (2000-2010) (2010) (2010) (2000-2010) (2000-2010)  $2(%)
Jbat 13.82 1.81 14.07 19.61 +5.54 +4.40 5.83
K 10.01 1.80 10.19 12.94 +2.75 +2.07 5.27
ik 67.44 5.99 71.48 71.85 +0.37 -1.81° 3.03
17 32.97 5.90 34.91 35.71 +0.80 -0.51° 3.67
NE=n 23.76 4.03 24.72 24.71 -0.01 +0.33° 1.40
L7 4238 1.11 42.85 43.75 +0.90 +0.09 1.85
W 27.28 233 27.91 27.46 -0.45 -0.62 0.60
IRV 36.89 2.35 37.76 38.31 +0.55 -1.26° 4.73
i 16.74 1.01 16.91 23.02 +6.11 +5.73 1.63
1L 74.38 2.34 76.12 78.66 +2.54 +3.50 1.22
i 46.77 4.44 48.85 54.43 +5.58 +7.76 4.01
LR 59.86 6.32 63.64 59.50 -4.14 -4.81 1.12
Py 34.71 6.05 36.81 36.89 +0.09 +1.31 3.32
ML} 41.40 8.08 4474 44.57 -0.18 -1.76 3.55
HIFS 90.79 527 95.57 95.79 +0.22 -0.91° 1.18
TR 92.56 5.42 97.58 94.02 -3.56 -5.44 2.00
biiB]d 60.28 2.93 62.05 57.24 -4.81 -2.68 3.72
bilE) 64.40 5.35 67.84 65.68 -2.16 -2.55 0.59
IS 86.42 7.65 93.03 104.30 +11.27 +5.98 5.07
I 44.89 7.98 48.47 46.03 245 -1.33 243
g 7.87 9.07 8.58 8.67 +0.09 +0.05 0.43
EGN 30.90 3.21 31.89 28.85 -3.05 -1.96 3.77
Pl 83.29 3.03 85.81 80.42 -5.39 -1.38 5.00
Gl 35.25 8.23 38.15 34.75 -3.40 22.10 3.76
=M 42.88 8.10 46.35 45.97 -0.39 -1.07 1.48
i 2.62 11.17 2.91 3.00 +0.09 +0.02 226
S} 36.05 4.07 37.52 37.33 -0.19 -0.61 1.12
Hl 25.62 6.38 27.26 25.58 -1.68 -0.80 3.43
Hi 5.18 9.76 5.69 5.63 -0.06 +0.05° 1.88
TH 5.62 10.52 6.21 6.30 +0.09 +0.04 0.78
i 19.25 10.99 21.37 21.81 +0.45 +0.24 0.95

TE: a RAEZAE BRI D GISWR SN RS b S 2E= (s A A —iighl A ) AN
Bk (hE 2000 4F A A TOR) - (P E 201048 A FRE A BORE) . (PEIZEHHES 2011).
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A O AH LA XS b o i, NS RN i I S s EdE o B e A 33 T AR S T
N, midb v B VTR L AR 1 e B o i e e 181 T AL ST 126
PPN WS N > € R =g (N DN e e R T o N S e v | # 2 8 Z A PS o NIRRE RS ES
R AR Bl iR 2 A N TR Bh i) o 5340, TG A i sh B Al B St A (i
BB T B BRI sh 22 5 09 X SR ek . LI TR0y, 48 4. WiV, 109k, dbat
i BT DA R T O e FEE N T AR . MR, REENEEE Gy, Flanp)il,
AL FE A T . (AT RS, —PE R ki B 0y, B 20004F
DA PR ATT 2 s St , 249 B T/ NFIBR AR N T A

WMELAL IR 2, JLF- A A A D shiR Z 8wt /N T 5%, 2R, st 42w
R G2 T [ SR K S H s T RAG I R FEXHIIFE, — 5 T2 20 UE S i 3 A
BN B ARG KR T N D AMER A IfEME, S — iyl B TR D& bR shixt
AN O RS E T E s B e . FNERAE, 2015 4F A T B ARG SESE T 2000 222010
SRR MR, F 2020 R4 K ZHCE T T 5 2015 AR A FEs b, #3272k, 2020
E2025 KA FAVEA T RIS KW, wHIb R K. BT ERILE O BN
CFGR T, B3 S4F, AHBTUE RS T HOREZ, H520504F, Bk gy b
TR BB SN, FrA AT REN OERE D, EAEERE, A0 AREK
BB o5 BRUP S BT S8 35 04 DX AIE . b IR R, ERARIL AR E B AN
MG A X, B A A R Ik T R [ s iy, el A B B 1 o
3.2 cEE@EMRIAOTH

R AFTR, WIREE E TR, [ 2010-2015 AR AEL 1 1.2%, 2015
AEA IR 2RI I 6% 0 2015-2020 4F (3 B K38 i 18 00 5 2Bl . AP e RSk 1045
AR SR BE 28 I — N Fa e BT At B, (F LA S5 s /N 21 22 B 55— 10 4
B, 7E2020-2030 4F (B 4F Y AL RGN IR FERE R 0.8% 0 IR R AT 2] 70% £ 47
BF, WEEAL R G N R R AR /N, R R 0.4% . BEE WEEIL R AR L, WA T
BN AN . 2010-2015 48], BN 3G T 0.9242 N, B35 7E2015-2020
AR TA] I N T B B R 0.84 42 o #2030 4F LSS, A A 10 48 i R e JRE £ [
i, H.E 2050 4ERF 28 N e

JITRISCTIAR , 75385500 o 7R 2000-2010 4 A B A AT ) 36k T 53 s\ 188 o 3B
FIEIE Y 35% 0 MR A 38 I ZOMAEE AL I EEAR 00, DARAT BBk T it s A 1 B B0k 2
P e B R A R FE DY A Tk T A B, DR A IR T A 3 Bl N T R i
kB T AR e A N o ris N
E i S oy et i
oI S DNEEIE LN . - T
MR, skoRs e man O A e
N S &P, i 2000 1259.95 45635 0.36

H , ;:':1 E‘é}:ﬂ;/\% lj;] 2010  1339.72  669.19  0.50 212.84  34.23 40.26 74.49 46.07

FAhE . Ebiigy 205 13974 7615 056 9230 1274 1498 2772 1734
N N

L A /’\'an] 2020 1387.79 84636 061 8478 1169 1375 2542 1591
RN DBABE B 205 130526 91180 065 6544 601 707 13.08 819

MR AR AL RIE F] 70% L 2030 1393.08  957.65 069 4585 211 248 459 2.87

E , I};@%%z’g/z};@ﬁ]ﬁ% 2035 1381.59 98445 0.71 26.80 0.00 1.61 1.61 0.00
S5 - 2040 1360.91 998.58 0.73 14.14 0.00 0.57 0.57 0.00

2] 113} — 5
i‘g ff[lj]ﬁ %éjﬁfgg ,EIK /[){:\ EI? 2045 1331.77 1004.09 0.75 5.51 0.00 0.11 0.11 0.00
%IJL‘ ’ EE /‘Jé B/T{ 2050 1295.60 1001.61 0.77 -2.48 0.00 0.00 0.00 0.00

j\ H {}ﬁ id] D]'J ﬁ j& _TiZ @T 5U( BAEAUE . (World Population Prospects, The 2010 Revision) . (World Urbanization
,j& ° _[Jf[ﬁ . *E%E ':P E‘ i}JjZ Prospects, The 2011 Revision).
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Fig. 1 Net transition probability and net migration of each province
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Fig. 2 Provincial population density and its ranking change in China (2010-2050)
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Fig. 3 Population densities forecasting for rapidly changing populated region in China (2010-2050)
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Spatial pattern and its evolution of Chinese provincial population
and empirical study

DENG Yu', LIU Shenghe', CAI Jianming', LU Xi’

(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. School of Engineering and Applied Sciences, Harvard Cambridge, MA 02138, USA)

Abstract: China has been experiencing unprecedented urbanization process. In 2011, China's
urban population reached 691 million with an urbanization rate of 51.27%. Urbanization level
is expected to increase to 70% in China in 2030, reflecting the projection that nearly 300
million people would migrate from rural areas to urban areas over this period. At the same
time, the natural growth rate of China's population is declining due to the combined effect of
economic growth, improvement in education quality, and modern social consciousness. As a
result, Chinese government has loosened its "one- child policy" gradually by allowing
childbearing couples to have a second child if either of them is from a one-child family. An
accurate prediction of the future spatial pattern of population and its evolution is critical for a
variety of key policy-making processes in China, such as industrial development, ecological
conservation, industrial upgrading and transfer, and environmental protection. In this paper, a
top- down method was developed to project the spatial distribution of China's future
population with considerations of both natural population growth at provincial level and the
population migration between provinces from 2010 to 2050. The results suggested that the
overall spatial pattern of Chinese population is unlikely to change significantly over the next
four decades. Shanghai, Beijing, Tianjin and Jiangsu will remain the top 4 provinces in terms
of population density in China, and Xinjiang, Qinghai and Tibet continue to have the lowest
density of population. China's population is projected to continue to concentrate in eastern
coastal provinces. Population densities of Shanghai, Beijing, Zhejiang will peak in 2030,
while that of Guangdong will keep increasing until 2035. Due to the large amount of moving-
out labors and gradually declining fertility rates, population densities for Central and
Northeast China will decrease from 292 persons per km’ in 2010 to 253 persons per km® in
2050, exhibiting a downward trend. The majority of the western provinces, including Shaanxi,
Chongqing, Guizhou, Yunnan, Sichuan, Gansu, Ningxia, Qinghai, Xinjiang, Tibet, Guangxi
and Inner Mongolia are likely to remain sparsely populated, with an averaged population
density no more than 100 persons per km’.

Key words: China; inter-province; population; migration; spatial pattern



