562 % 55 10 1] M PR O2E R Vol.62, No.10
2007 “F 10 A ACTA GEOGRAPHICA SINICA Oct., 2007

REMEZERERES AOSMBHERME
HEW, B 6 B %

(P B B 2 B i 3R} 2% 5 9 IR 5E I, JE st 100101)

WE., ETARREAREMMOTEE, B/ GIS #iAR, RO/ rk, T 3T
K& RUBE (10 km X 10 km) (4 70 B R AR B O LB 25K | 25 1) 40 A AT B AR AE 3 4~ 5 T &R
G A T v FE MR R IR A o A I R S O T AR AR e L WS R BT, P A SR R AR
JE VMR N £, 63% M XKL T 1 (M 25 < 500 m); 25 A0 A S 800G & 251K . i e LAY
b Jry, WG LM R, HOE R AR E R PR 28N, 35N, 42°N ZiZk fl 85°E |
102°E . 115°E £&4k [ A b A A AR B8 45 & o [ = K B 0 00 M SR AR AE ;B 25 68 4K 0 FE 36 I, s e
AR BRI R SOE AT R, b E A O R AR SN D% A R A X B A
KFR, MEERIE091; ©&H 5% LM A M EAEFEIERAE/NT 1 X, 7Ei I &K
JERT 3 A IR A A9 A T BB S A 0.57%, R M AR 5N 1T 40 A A A S e X ek
ZS W, Kb, 4edb ) b RAERAE MO OCPE R NSRS T U XL A AEAE AR DG,
KEW. WBRMKE, A0, GIS; 1 HE

1 55

M I R AR L AIF 5 di AR IR T 1948 AF 75 MK 2 Bt st BEAIE 52 T 2 Hh i R0 TR D, O
JE AL AR A S 0] o 550 6 7 114 — IO i i s 2 ] PN A/ P 2 o) 1) A R, [ ot PR
e M A o PR 2 51 2 gl 64 1:250 7 IR [ B i 350 1 R e B 451 R st S5 1 R B e — [
W6 R, B s R AR AR O s AL S R AR bR, R (1:400 T [ e 5
BY . (1:100 77 oS0 1R RTREIE ) A (o [l 3t 30 4 PRTOT A ) 26 A K i R 7B AR B A O — 4>
EEMRI G JTAER ) FiE DEM Edls 9L AT HLA Tz A DUBCT e AR A
TR S A5 5 Bl o DX 3 s FE R IR RE 4 O 8 7 % B AR Ok L M IR AR AR B AR AR ok R O
. RER BRI | K R B | MRS PN R T A B Tz N
TEA S RIE VPN 71T, Kodagali 55 A 2 2 5 WHR R ] 1 # I A2 AR BEAR 3P i bs 2 — 13
SRR N TR R A SRR BT B M R AR B s S IR IA D v B A A R P
Y/ S VBRI /N I RN = K1 DA EIDS B A -0 0 N R N I R N G K O A
AR AR, MR A E | -7 AR oy 807 miAF (e 3 — 2 M 22 5% . W
] AR B DX 385 R PR S R 5 R I A SR M TR AR AR A PR | OB S 4R O
EEFRBTr, BSOS R BT 58 09 A R A S T A S8

ZEANO G ATZRRSNRIE, RADJPE TP EAERS AR T,
FERREAE i A i EE N R Z —, AT A T P E G5 A R
MAEARIA R . FE RGBT [E A S MO AR AT 5T 7 S pg 2 ah E 82 1 O JE 3R
PR TSR R RO R AR AT A, SRATE R M5, A ARC/INFO i

ok HY): 2006-11-20; 23T HIY): 2007-06-26
FEGIH o E R e R A TR 2 )y W35 B (KZCX3-SW-333) [Foundation: Knowledge Innovation Program of
CAS, No.KZCX3-SW-333]
TEF A B (1963-), 5, HFFT 5, T4 2E SO, b [ s B 2 23 43 B3, 32 BERIF ST Jy 1) A ol W 050 85 200 R) P 15 X 3 ] o 42
RIEWEFE, 55 B F RN FE R YT, E-mail: fengzm@igsnrr.ac.cn
1073-1082 7T



1074 Bl 62 %

) GRID #l TABLE B 2 B 7 48 10 kmXx 10 km #FH& K /N I AR BE . IF M HE 491
GER A (B A3 A RV P = B ARRAE 3 O T R GE A AT T b R R AR B o A A L S
N B3 A AR e R 5 S 3 E A DS A A2 gE A DA PR A ey 32 LR 22K 38 0
PR,

2 BUERIE S 55 ik

21 WEERENBSRENE

ARAFFE R L RAR B FE R E RS A SRR M E IR —, RS T RIE
S ENJE ARSI TAE, 24 S0t AR i SEaE L FRADRE MR &R 3 e SOk

RDLS = {[Max(H) — Min(H)]x[1 - P(4)/A]}/500 (1)

A, RDLS Mg EARE ; Max(H) 1 Min(H) 435 0 IX 38 4 10 B 3 5 e (IR Mg 4R (m); P
(A) A IX IR P Y M A (km?); A Sk XS TR AR SO 4 I ORORUBE G XN ER 8E
SRIFM IR 55, T2 10 kmx 10 km BHAS R AP 5250 B A {65 100 km?,

A= S TE A N SR FH DX A A R 25 4 g R 25 22 b S KR OF b L ) 2 T AR R T
W o B O AR B BUE AT 0-0.45 Z 0], Xk E) 22 5 R B ARHF IR TR [ b AR
JE AL AR L U B 500 m A SRy v R v L A BE U B AE BT R DX (R] 9 TR A R
Hb T A AR A Sy T B R A T B A R S, MR R AR B A 1 R LA N 2R OR T
TR AR R LA FE e AR B & B2, /N T 1 RIS T — A R LA AR X5 T iy 57
SE A WE TS, R K 2 R B B SR T 21 km?, B TAR SO T 1 kmx 1
km MRS BCHE AO BRI, RS T2 N B X UMY, bt fES % T b E g 4 B
il 7 2 K T AR ) 43 2 AR 00 018 i R S RE A SR A2 00 FI T RS E R 25 km?® Y1)
R EZ/NTAET 30 m B P,
2.2 HEEKIRE

AT 5 A B BCH 2 B AL S R 1:100 J7 80y i AR R RO | AP R A KR A
rh [ 20 R RS B L R v R AR R B A BR 30 AD B AR LR (GTOPO30) (kI8 F
USGS) 3k 15 (1 v [ % 7 = P2 458 GTOPO30 2 3¢ [® M 5 i 45 J&) (U.S. Geological
Survey, fij # USGS) (1 #h Bk 7% J5 W Ul TL 2 (Barth Resources Observing Satellite, fij F<
EROS) K4 oty £ 7= 1 A BR U7 i B AY | B SRR b nT il A2 R RUJE S 1Bl oA ) A0F 5 5 22
W IE R | ARSI S A R4 BN 30", £ ARCARC/INFO #/F#) 3CF¢ T,
G ] 45 A A A R 4 ] A A e 4 R e R LR AR B RSO 30,
2.3 HIEFALE

FESEAT AL B AE AT, B et B EE ECE UEA T AL B B DR AT R AR e,
5207 R M ALBERS %5 FHU B 4 52 (Krasovsky 1940 Albers), i i # Rk | BrAlHA% K
INEEH R 1 kmx 1 km B RIAE % A8 H R ARC/INFO X4 119 project Fil resample ¥
A B DR R G — R U R
24 EEF®%

A G HE 2 AR B ) P 32 R F o A A ik A5 07k, R ARC/INFO #4:% GRID
Al TABLE B sz 8l 2 EFEE N, LI 10 kmx 10 km HHE K /N Sk 8050 T B BIF 58 A [X
LA 45 B0 20 A WA DX 4 BBk Y A AR
2.4.1 % XA [Max(H) — Min(H)]F 82 FFRE 10 kmx 10 km K/ A% XA R 454
PATT e )E B BOZAIAR X Y B R R B KAl Max(H) Fid/IME Min(H), #F HAE T 3% M kS
X PR T A, AR RS B R BUE 2 BB AR 22, A EIE A X A
[Max(H) — Min(H)], %z 8 it # 0T LLE i Block range pRELSEHL



10 3 B A, v E MR AR B RSN A AR DG 1075

242 AEFHBHCHI[1 - PAYATRIAREC  SFHIE X, £2 2% 7 b [ 5 4 B E )7 ik
T b T RS AR P R 43 24 R 0820025 5 il SR A LR b R S S B9 AR v R 25 km?® P B i
K 22/NFEF 30 m,

A, PRI 25 km? WK E 2, SR BRMEHE ) Z 0 0Pk, i
FR/NR A 25 km?®20 ) AR By LRSI ey, 78 5 kmx S km (BRI, 4
LB BT 7 TN R R A R R S i ME, AR KRERZE SR/AMER)Z, 88 A
Bl 202, SR RS2, K I T %A% X8 oD s i A E A A
MK 22 E . it B 0] DLid i Focal range PRI Select Tools PRELSZE

Hk, dEF-Hb B A BRI, DA b3 i i R 2 1 UM 2 HR IBCH SR R s 25 /N AR 30
m (A TFEME XY 10 kmx 10 km (9°F bbb 4% S ECH | I3 BRAS 2 A X Y
P LB, BI[1 - P(A)/A], iz 5l #E 0] DL i Select Tools 45 BRELSE B,

2.43 HIERARE RDLS MR 24200 f ik (1) (2) BB 45 R8s 2 0E 47 M T2 5.
S5 Z LR LL 500 (m) R SZE MR R AR B A B B, O TR S A T B A AR 25 RS 4k
P S5 A, AWFSR i 4 s AML 23 78 ARC/INFO it 3 3R HL T 4 [ Hw e (R B

3 E IR R R R Y 23 A HLA

EII WS RRES R S 7 e 11 < I BT I 51 S S B0 A o N e (61 B o - S
POV T AR, mEEh e T AE B w4 AR 7R AR e — A T L DR R I X, BR
— B E R R AL ER O A 1] A T BRI, B AR AE S AR AE AR LT AR R R
BORZGM, PG NS R TER X AR X IR X

21 & LIS R BT i b [ M AR B G AT g R, R 1T LB S b E
TE R AR B 26 TR Sy v L b T A AR B X6 07 e (AR X v 22 S AR b ), IR ZaRAk, K2k
H [ b JE B2 AR BE LU o0 Al R R BUmARR 2 il 2 A, b O R AR LUIRE S 32
M R AR B F] 0.50, BP P AN vl AR S BE D (A X R 22 N 250 m), BB C

TO°E B80°E 90°E 100°E 110°E 120°E 130°E 140°E
L | 1

S0°N—

30°N—

80°E lD!!!'E 1|DI°E 124'3"E 130°E
F 1 HE 10 kmX 10 km H % & AR B
Fig. 1 The China RDLS of 10 km X 10 km grid size



1076 Hy FL

[

62 &

2K %) 42.63% , Hi P & 16.04% ; b
TE AR B R ) 1 B (FHX & 22 Ak 500 m),
ZHHPRE & Mt 63.68%; 4 H I AR B 1A
F) 2 B (X ZE AT 1000 m), B4 %
Ot 86.69%; HuJE & AK B 3 1Y LL 4
HAE 4.94% , Ui A =AY HOE R AR B 5
AR,

FEXT H [ R R AR SR T s
SRR ERE -, FRAT AT T E R R AR E
SR AR AR, I
— L EAREEN = AEGELN =44
Lk, AT AR B s AR LA 38
NT R EMERERENLE | SE SRS
FE R

®1 MWEEREEFESHSIT

Tab. 1 The maximum fall and the ratio of plain

corresponding to the RDLS

3.1 ZEMEN 10
& 3 S [ i R AR B 4

A2, fi 18 3a ATAD, AR

B, P E I R AR R 2

SO LS, MAMELE = 4 /

P ATE R | AT

JECAY M S AR M R AR P R 2
A Ak ok FE W AE 77°-93°E 4 B AT TE 0
—hb R, RH T UL AR T
P 27 I 38 FL R 430 1 0 I B K 4
Hi, 93°-103E & By “mlg”

& 2

HIEERARJE  [Max(H) - Min(H)](m)  P(AY/A
0-0.5 0-249 0-1
0.5-1 250-499 0-1
1-2 500-999 0-0.62
23 1000-1499 0-0.32
3-4 1500-1999 0-0.15
4-5 2000-2498 0-0.09
5-6 2500-2995 0-0.08
6-7 3012-3485 0-0.03
7-8 3583-3841 0-0.02
8-9 4077-4150 0
9-10 4529 0
///—_ 100

80

/ z

60 o

0 =

B
2 ||‘ 20
0

Hu T AR B

Hh ] A JE B A A1 L A1) e SRR R
Fig. 2 The proportion and accumulative frequency of the RDLS

0.0 05 1.0 1.5 20 25 30 35 40 45 5.0 56 6.4

7 7

6 6

5 2 5 I I I

R® = 0.57

R( 4 R( 4 Il
= 3 = 3 i
g 2 A—A g 2 i |
=2 1 % = 1 { { LM'U

0 0

73 80 86 93 99 106 112 119 125 132 86 92 98 103 107 111 115 119
21z () “ 0
(@ T (b) 28°N £ Jif £k

7 7

6 6

5 5
B4 B4
% 3 < 3
) h Il )
= 1 = 1 ld | ¥l p 1l

L |, T RO
0 A, 0
78 82 87 91 95 100 104 108 112 116 80 85 89 94 99 107 111 116 121 125

2% ()
(c) 35°N 4 i &k

2 ()

(d) 42°N 4 )% 2k

ES I Rl S BC B RN R e R R A
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The Relief Degree of Land Surface in China and
Its Correlation with Population Distribution

FENG Zhiming, TANG Yan, YANG Yanzhao, ZHANG Dan
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstracts: The relief degree of land surface (RDLS) is an important factor in describing the
landform macroscopically. Under the new proposed concept, based on the macro-scale digital
elevation model data, by using ARC/INFO software, the RDLS of 10km X 10km grid size is
extracted and mapped in China. Then this paper systemically depicts the distribution rules of
RDLS in China and its correlation with population distribution by analyzing the ratio
structure, spatial distribution and altitudinal characteristics of the RDLS. The distribution rule
is elaborately expatiated in three separate ways: the ratio structure, the accumulative
frequency, and the change along with the longitude and latitude, which clearly reflects the
regional topographic framework of China. The result shows that the majority of the RDLS is
low in China, for more than 63% of the area in China with the RDLS lower than 1 (relative
altitude < 500 m). As for the spatial distribution, in general, the RDLS of the west is higher
than that of the east and so is the south than the north. Specifically, the Hengduan Mountains
and the Tianshan Mountains regions have the highest RDLS, while the Northeast China Plain,
the North China Plain and the Tarim Basin have the lowest ones. The RDLS of 28°N, 35°N
and 42°N as well as of 85°E, 102°E and 115°E accords well with the three topographic steps in
China. The RDLS of China decreases with the increase of longitude and the change clearly
illustrates the landform characteristics that most of the mountains are located in the west and
most plains in the east of China. The RDLS of China decreases with the increase of latitude
as well and the trend shows that there are more mountains and hills in South China and more
plains and plateaus in North China. In the vertical direction, the ratio of high RDLS increases
with the increase of altitude. Finally, this paper analyzes the correlation between the RDLS
and population distribution in China and the result shows that the RDLS is an important factor
affecting the distribution of population and most people in China live in low RDLS areas. To
be more specifically, where the RDLS is zero, the population amounts for 0.83% of the total;
where the RDLS is less than 1 (relative altitude < 500 m), the population reaches 20.83%;
where the RDLS is less than 2, the population amounts for 97.58% of the total; and where the
RDLS is bigger than 3, the population only amounts for 0.57%. That is to say, more than
85% of the population in China lives in areas where the RDLS is less than 1 and less than
1% of the population lives in areas where the RDLS is bigger than 3. The correlations
between the RDLS and population distribution of eight regions in China are different. The
correlation is obvious in northeast, north, central and south China, while it is nearly
nonexistent in Inner Mongolia and the Qinghai-Tibet region.

Key words: relief degree of land surface (RDLS); population distribution; GIS; China



