75
2020 7

7 i F 22 4R Vol.75, No.7
ACTA GEOGRAPHICA SINICA July, 2020

Sl = Rt R E R iR e X
ﬁ)—;{\:\ﬂ 1,2,3,?j%-1,2’$ ﬂﬂ_ 1,2,3, %}&/f 1,2

(1.7 E R B R SRR T, 65T 1001015 2. P ERFEBEACaE U R 5355 2405 , AL AT 100049 ;

3. AARGEIRES O IR B AR AR S VAN T S8 %, I 101149)

T MIPRAREE R KIS s 81 M 5 TR A R ) () AP bR 2 — o YTTfA ¢
HAGAEPEM 8 11\ S H 5k — R0 w5 22 A AH B O RT3 = TR AT, 116 TS M2 4 A ) [X 3,
HIEAR AR A RERAE . B DR s SR AR A B TR M R A B e b bt
RIRER O K o LhSeith L3R A S A S S A A BB 1 A7 (ASTER GDEM, 30 m) i
TEE R (V2) Ry B, AR SR FHYIEAE s A M a1 9 s D B S AR 8 TR 1) e A 3T 1
I, 6T MR AR B AR 7R (RDLS ) B 1 75 98 o JA 1 25 30 m M T A AR 3 0 R P 40 b 43 #r 17
TEAR AR BE S50 3 AN 22 A B 22, JF 2 T M T A AR 88 Xof DX e b T2 A AROBR 0 B4 e

?‘[E o

FEEER/ 2180045 . D ST GDEM B9 78 = FR R A AR B PPN e 11 oK 4141 ME0T

BT AR, X L TR 24 A 1.51 kem?, {ELAR #5437 26 W X Saf A A AR R T e P i 10 A e
— P, @ T I E AR YIE 28 5.06, 8 3/5 ISR AL IR B A T 4.5~5.7 22 Ja] ; 4 4k
b TR D MR A ER R P AR 1) VG R S L DU, AN AR S TR A A R A i A BT
TR PR AR MR . L S AR AE A [ 25 B ) T AR A 3 o — B (U L bkGE ) (BR
I 22 B TR R Z2 R A v (BRI G ) o D M 43T 28 IS [R] 2 AL AR BE 43 ) B AR [
ST A FIAT 22 SR BATC o 7 IR D IR B 2R 1 3 T A0 M I T IX R 43
AR LU AR T T} | LR 28 7 BRAR T (B b e S AR FFAE IZL) 5 T2 Bl IR 5 L1 oA =8 R )5 7%
EAR (B DRI o

FRIR: B O MBS IR 5 bR S S TRRAE 5 75 980 e S 5 A PRI BT

DOI: 10.11821/d1xb202007003

HIE IR (Relief Degree of Land Surface, RDLS) "J& PI— &g X I8 P g4 A8 1k 5
Hh LG RAE OB AR TS O B BRI 3 2840 7 i S SR YEY, SO X S PR BT i
BMSEFEAEE R3S (Resources and Environmental Carrying Capacity, RECC) A¢ G4
PR R Y, TEAERIEIEM . ARKEIFNT . AR Z R XU S ma A
T A b 53 A G A AR Bz Y, TR E AR (DEM) TR AP R AR
FETENRG B 5 B A O T M 8 K/, 32 DEM 25 [a] 43 H1R 5 XS P M RR1IE 52

i BHER:
HEELWmAB:

fEE® N :
BIREE:

2019-08-22; fEITEH: 2020-05-13
W TR SR 2 B R AT (2019QZKK 1006); H EI R B 75 4F A1 9042 75 £3 (CAS2020055); 1 [ i
+ J5 Bl 2% 5 4 i H (2019M660777) [Foundation: The Second Tibetan Plateau Scientific Expedition and
Research, No.2019QZKK1006; Youth Innovation Promotion Association of the Chinese Academy of Sciences,
No.CAS2020055; China Postdoctoral Science Foundation, No.2019M660777]
FEM1963-), B, WAL, T, #5050, EENFEIEIF &5 XK )JE, E-mail: fengzm@igsnrr.ac.cn
AME(1984-), B, TLVUACHA, L, RIS DY, T8N FE BRI 5L 5y
E-mail: lip@igsnrr.ac.cn

1359-1372 71



1360 i B 2E 75%:

M A RO o 2 XS I A AR B A R AR PP 1 1 e L UM ,  AnTE 48 S22 T ik
$£5 kmx5 km", FENTHUZ LSS 1 kmx1 km"45, #1520 P R A R S
SRR e o BRI R WA A R E 22 . KR E—mBE . A
TARENE . ¥EAR S5, Hrp DI AR SE oA 2, HR, Y RTA SCHIE
PREE S . AT R 22 AR B DR RATY B Z IR AIESE, VRIS M2 $6 b 6] DX 3al s T2 A2 AR 1)
HRCRIE, WX AN R /NI AR B T R i i) s B SO AN B, AR SR os 6 15 % o
w5, BEEREMEMRE (NASA) FIHAZT A (METI) 2009 4E864 & A 45k
HE30 m DEM /7 L3RS DORRY ) s Y1 a5 ZEhnas 36 15 DEM 7= 5t (9 Hu e 2 AR BEVEA 43
Br, R H S AR R (A AR ) DEM 52 81 5 B9 IR AR B R AE X dal
EIR 2 5

H 2017 4 8 H 2 I LR SRR B 8t s Ja s Lok, “Rfaok . AR AKG
8, B IR R R SIR AR AR E ) L RERR . SRR IR T I [, i
WO E R BEIE . AR SRR EZEME . T EBER S E R R AR
TRy Gy ar T AN RIS, AN 2 SO A S e 2 R 2 BT LI
%, Hp, RECCEHAAZ LRI ERBZ —, BTEFEHIEAE “ 4", RECCHIR M
AP N JE IR BT (Suitability Assessment of Human Settlements, SAHS), HJ!
FEIRGTIRIAEEILRE L s MIHOIE R BT A5 M I8 HAHE R 5 43 X U SAHS %
IR 2 —. R IR RECCHIFY (& SAHS) HUAYIFTRE, T e I s I R
FEPE AT B L IS SR

AR SCR A i R AR S RN B S A A A R S B R (ASTER GDEM) 30 m
B, HET ArcGIS 10.5 5B AR & Ak B 7 s B R A Ok B e A i i AR 2 11,
FH I AR BE DA AR RO ] 757 6 e D 2 2 30 m I AR B L A, i@ e ir S A G
PR3 BT B WA 7~ A [7] TR RS ER 3 6T 1 T 455 R X v 22 4RI, I SIS0 b 2 R 8 % X Jk
HOE AR A RURAE . A SCHIFGE HbR$E . O B0 3k e S o I AR B oM i) e A 7 1
FEAF I LY AR L R @ 87 T R AL R B 19 2 ()46 ) S b B (&4 )
FRIE; @ e s IR B AL R B 5 P31k . MRS 22 Z BIAAH DGR, fR/R M i
PR 98 1 D TR RS AR ) A RURATE o

2

2.1 FAREXER

B R SR LK, JE RS ARSI L, PEEE AR IR R E
Wik, 7R RARACERS 2208 L b VG BORN ¥ 1w A . BEES 31N, ZRPE 9844 2700 km;
YPE 3, FFALEIL 1400 km, BRI 250 J7 km?, Hrp oo [ 35 1 AR 240 5
km?, & Hp ] i b R T R 1740, L FE VG A A X (2 R O R e R TE AR
45.72%) H5EMA ST (28.03%) LIKLM)IAVEER (9.87%) . Hrimde /R HIR X A
(12.17%) . HMAEH (2.91%) FamA L (1.30%) ® BEAhE i m IR a6 A
FRoOJEIAR . ENRE . BRI BTE T B ST LR T R I A A Xk

T R P S ARAL, DGRRAT, NSRRI P ESE RT3
P H 4385.51 m, 4000 m DA - i) e TR A b DX 7 R DR AR 73.11%, b, H
1, 4000~5000 m F4Hb DX TR AR 5 G Ik 48.89% , A& TR AR AE PE R HL . IRIX . H I &%



74 B A5 TR O R AR B R H PR 1361

BB, Bres A, DRI A . RSB A M AE o 14000 m LUK AR &
26.89%, BT R AL AR | AR RASH AR X (HRfIRAL TR 46 m™)
HBIE L] 3 DA e L R A I . SEIROR M | A LM T R R L ey
XAE 6t (F1).

715%E 80°E 85°E 90°E 95°E 100°E 105°E
T T T

T

35°N
T

30°N

T SiE AR R S S AN I SR ) 75 R e e e AN 8776 m, 55 2005 4 r el [l 2l 23 )y
FIi Y ERA BT WA T 725 8844.43 m AN —E, BN R GEIR2E W J5 22 1 S ] 2200
K1 9  ASTER GDEM 43 fi [l
Fig. I Map showing the topography of the Qinghai-Tibet Plateau with ASTER GDEM
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Fig. 2 Spatial patterns of the relief degree of land surface (RDLS) with different window areas
in the Qinghai-Tibet Plateau, China
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Fig. 3 Scatter diagram of the mean elevation range and S-S with different window areas
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Fig. 4 The proportion curves of corresponding land area of different-level relief degree of land surface (RDLS)
in the Qinghai-Tibet Plateau, China
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Fig. 5 Spatial distribution of the relief degree of land surface (RDLS) derived from the optimal analysis window method
in the Qinghai-Tibet Plateau, China
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Fig. 8 The relationship between terrain section and relief degree of land surface (RDLS) in the Qinghai-Tibet Plateau
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Relief degree of land surface and its geographical meanings
in the Qinghai-Tibet Plateau, China
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Abstract: Relief degree of land surface (RDLS) is one of the key indicators in the fields of
suitability assessment of human settlements (SAHS) as well as resources and environmental
carrying capacity (RECC) evaluation at the regional scale. Currently, there is still a lack of in-
depth research on the determination of the optimal window size for the RDLS calculation and
evaluation and its correlation analysis with two topographical parameters, e.g., elevation and
relative height difference. These issues further affect the effective representation of the RDLS
in the delineation of local to regional topographic relief. Therefore, an objective understanding
of the RDLS in the Qinghai- Tibet Plateau of China greatly contributes to promoting the
construction of national ecological security barrier and regional green development. In this
study, based on the 30 m Advanced Spaceborne Thermal Emission and Reflection Radiometer
(ASTER) Global Digital Elevation Model (GDEM Version 2), the optimal window size for
calculating and evaluating the RDLS in the Qinghai- Tibet Plateau was accurately determined
using the average change-point method, and the first 30 m RDLS thematic map for the Qinghai-
Tibet Plateau was generated accordingly. Next, the interrelation between the RDLS and
elevation and relative height difference was quantitatively examined. Based on that, the
effective representation or geographical meanings of the RDLS in the plateau were defined.
The results/conclusions include: (1) The optimum window size for the RDLS calculation and
evaluation in the study area based on the 30 m GDEM is a rectangular neighborhood of 41x41
pixels, equaling to an area of about 1.51 km’. The average change- point analysis approach
shows that the optimum window size for regional RDLS analysis is unique. (2) The average
RDLS of the study area is approximately 5.06, along with over 60% of the plateau ranging
between 4.5 and 5.7. On the whole, the topographic relief increases from the northeast to the
southwest and west parts. Gentle to small- relief landforms are mostly seen in the Qaidam
Basin, the Southern Tibet Valley, and the Hehuang Valley (Yellow and Huangshui river
valleys). Also, the differences in the local surface relief in varied latitudinal sections (along the
mountain range) are small, while those at longitudinal level are big, showing hierarchical and
regular fluctuations (crossing the mountain trending). (3) Correlation analyses showed that
different values of the RDLS in the plateau correspond to geomorphic units with different
elevations and relative height differences. The profile characteristics of the mountains in the
Qinghai-Tibet Plateau based on different terrain reliefs indicate that the height above sea level
of low mountains steadily increases first, then experiences sudden rise and severe fluctuation in
surface relief, and finally forms the orderly ups and downs of the extreme mountains, e.g., the
Himalayas.

Keywords: window analysis; relief degree of land surface (RDLS); geographical meaning;
profile characteristics; Qinghai-Tibet Plateau; suitability assessment of human settlements



