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GLAL4 Hs (3R BUKS 5] 9 2003 - 2009 4. 1244 156 [H [H X 0K T £ s oL (National Snow and Ice
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Figure 1 Boundary diagram of the Yellow River Basin
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Figure 2 Schematic diagram of elevation adjustment
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Figure 3 Schematic diagram of data framing
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Table 1 Calculation of terrain indices

Hims W% L
- Mz e 2 5 KA E T s 8 B
PN
. BT B AR E T Ty A BB AR SR | IEART AR 0 BE, 4% BT T ok, U Y
S ON I YT N 0°~360°
o AR S A, g S
J\AHREBG I A TS PRSI EE A F-0.5 £ 05 Z[a]; A pEE
RaliES 0 TH FE 229 B ORI PEE 1 U 1) eSS RN T4 5 4 217
4 T 2 S THI 2R 3 BT ORI T )
W Ag A W FEAE K7 1) B A 2 FELL . o B XA ) AR FR K FT DA LR
WA A WA ARV J7 1) L fR) AR 5 . Bk
HFHRE & i:&iﬂiﬂﬂﬂf*%ﬁ%ﬂ%ﬁ?&%ﬁﬂ £ 3X 3 E LRl 7% 1/cos(slope*P1/180)
HE AR max-min AR TS, ARE R 20 ABUAEAT, X
Hh V) B mean-min R 36X36 %W H, 2% (BHRIEABAE ST AE L
AR S R AL std/mean I RGE BRI TR GR1T) ) ©

REFREAS 11 AT R PR T4 (B2, §ATEAMIER e, HdE
a4 7730N: Surface_*** HuangRiver, ***{CEMIEIN FRIFZS, A O B S 22 Mg
Wi, BADIREAE G Sy *x NI E# WRRARE, #HRRAEE. B4 (a-h) RETRIE G
FEAN 11 AR R 7 HE B =
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Table 2 Dataset naming

DERZER

s TS 3 FHEREELK

1 Surface_Slope_HuangRiver HOMAEH I R (D R4

2 Surface_Aspect_HuangRiver MR R (D BdR4E

3 Surface_Curvature_HuangRiver TSR T (AR BiRE

4 Surface_Plan_curve_HuangRiver R E R TGP $dEE

5 Surface_Profile_curve_HuangRiver IR T GRITHZ) SR

6 Surface_SlopeOfAspect_HuangRiver HRIHIE R T G mAR R HiEs

7 Surface_SlopeOfSlope_HuangRiver BRI R T O EAR R HiRsE

8 Surface_Relief HuangRiver FRMSH L IEERREE) Bk
9 Surface_Roughness_HuangRiver TR 1 (R B4
10 Surface_CuttingDepth_HuangRiver SR T GhRUIEIRE BiEE
11 Surface_CoefficientOfVariation_HuangRiver MMM E R (REE R RED iRk
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(a) Slope diagram of the Yellow River Basin
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(b) Slope aspect diagram of the Yellow River Basin
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(c) Slope curvature and aspect variability diagrams of the Yellow River Basin
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(d) Curvature, plane curvature and section curvature diagrams of the Yellow River Basin
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Figure 4 Topographic factor diagrams of the Yellow River Basin
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X DEM FH R FE T IAN . B J6TE ArcGIS H0K GLALA I = %#% 48— %1 ALOS 12.5 m DEM %4 11
B RGAN, SRGIREL GLALS i BXT R ) ALOS 12.5 m 43 ¥R DEM H¥i = fi. LL GLAL4
R R NS, 5 ALOS 12.5 m 4 #% DEM HdE (24 e H iR 2, HLL£50 m N EREXT
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Figure 5 Part of the GLA14 altimetry data track
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GLA14 Il =44 5 ALOS 12.5 m DEM %k 2 [i] 40 3 B iR 2 AT 4iit, St S8 s iR 2%
YRR ZEIME . bRE BRI TR 2 o PR 22 ] DA W R HE e R R S R A s AT iR
ZE P5E PT LAk G vk SO AR IR U EARHCTE IR O AR ZE B R B — AN AR N B BRIy
PR 22 7 T fe A B O MR [R) LA 2 1) F I 22 . GLALA T = %54 5 ALOS 12.5 m DEM s s A A8 1
PR ZEN 0.226 m, HaXHRZEIIE N 3.716 m, AriEZEN 6.065 m, ITHRIRZE Y 0.033 m. FFTEL
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Figure 6 Regression correlation between GLA14

altimetry data and ALOS 12.5 m DEM data
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53 GDEM 30 m Al STRM 90 m 43 #2 f) DEM H4is 3547 % E 437, SREGAIE #5773 ALOS
12.5 m 732 DEM HE G . 18 8a F1 8b 437 [Fl— X 3k N —FPAS[R] 43 2 ¥ DEM FISZARB
SEXTECE . BRI LIS 3], ALOS 12.5 m B dla AE40 1 X )33 Ae )T GDEM Al SRTM
Kl , BB T U S Wb T VA AR IR IO o

Hi T Rl BT (1) — A B BERA 77 20, W AT (3R IA RE 77, AT DUIE I SRECL HO T 48 bR R 04T
FH T E A AR i 2 U R 73R %, I AN e = oty T2 R 7Rt LR BRAIE = FPAS [R] 4 #5232 DEM 122
T, RIS L. SRS T (K 8c-8e) o« MIEIHRILLE W, BEE D FERIMR, JE
FNEE T 2B TG , KT (3 TA e T PRAR . 3 3 2 X ISR AoF [X. P 330 F5F % REL R P P e KA S /ML
I R ARUEZE S5 . R 3 BoR, BEE DEM 2 ¥ERMIFRAL, FEX A7 o5 1M ks s B 2
A, PRI R 7 1 B R A s P IME SR ZE A AR o X U B BRI B AR, I B R AR 3
BN, WESMEBTES, WEEHLSE, MBRABTFEA; BEE DEM 2R MBEC, Hh
FAUREREE NI, 208 T B B STRFIE, X HUE 1R RE P4k . Rk, ALOS 12.5m DEM #i#%
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Table 3 Statistical results of slope and roughness

A HImRA HE B/ME BKAE FME PR
12.5 %k DEM 205208 0° 60.1° 212° 9.41°
I 30 >k DEM 35532 4 0° 53.6° 19.9° 9.03°
90 >k DEM 3969 4 0.3° 34.1° 13.3° 6.04°
12.5 2k DEM 205208 4 1 2.01 1.01 1.09
FRRE R 30 Kk DEM 35532 4~ 1 1.69 0.69 1.08
90 >k DEM 3969 4 1 1.21 0.21 1.03
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(c) Comparison of contours derived by different DEMs
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Figure 8 Comparison of topographic factors derived by DEMs with different resolutions
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Abstract: The Yellow River Basin is a key area of soil and water conservation and ecological protection in
China, due to its complex topography and great variation in climate. The study on changes of topographical
factors is of great significance for the prevention and control of soil and water loss as well as vegetation
restoration in this area. This dataset consists of 11 topographic factors, namely slope gradient, slope aspect,
comprehensive curvature, plane curvature, sectional curvature, aspect variability, slope variability,
topographic relief, surface roughness, surface cutting depth and the coefficient of variation of elevation. The
data were sourced from ALOS DEMSs with a resolution of 12.5m, which were then processed through four
steps: preprocessing, framing, projection and topographic index calculation. Verified by GLA14 altimetry
data, the ALOS 12.5 m DEM data, with a high absolute vertical accuracy, are much better in expressing
terrain characteristics than data of GDEM with 30 m resolution and STRM DEM data with 90 m resolution.
This dataset can provide data support for scientific research in the Yellow River Basin, such as vegetation
restoration, quantitative evaluation of soil erosion, and land hydrological analysis.

Keywords: the Yellow River Basin; topographic factors; DEM data

Dataset Profile

A dataset of topographic factors with 12.5 m spatial resolution in the Yellow River
Title
Basin

Data corresponding author SHI Haijing (shihaijingcn@nwafu.edu.cn)

JIANG Yuanmin, SHI Haijing, ZHANG Shaowei, SHUI Junfeng, CAO Xiaoping,
Data authors
ZHENG Cheng

Time range 2015
Geographical scope The Yellow River Basin (32°9" —42°50" N, 96°52' -119°3' E)
Spatial resolution 125 m
Data volume 617.6 GB
Data format TIFF

<http://www.dx.doi.org/10.11866/db.loess.2021.008> (elevation variation)
<http://www.dx.doi.org/10.11866/db.loess.2021.010> (slope)
<http://www.dx.doi.org/10.11866/db.loess.2021.011> (slope variability)
Data service system <http://www.dx.doi.org/10.11866/db.loess.2021.012> (slope aspect)
<http://www.dx.doi.org/10.11866/db.loess.2021.013> (aspect variability)
<http://www.dx.doi.org/10.11866/db.loess.2021.004> (surface roughness)

<http://www.dx.doi.org/10.11866/db.loess.2021.005> (surface cutting depth)
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<http://www.dx.doi.org/10.11866/db.loess.2021.006> (topographic relief)
<http://www.dx.doi.org/10.11866/db.loess.2021.009> (plane curvature)
<http://www.dx.doi.org/10.11866/db.loess.2021.014> (sectional curvature)

<http://www.dx.doi.org/10.11866/db.loess.2021.015> (comprehensive curvature)

National Science & Technology Infrastructure of China (2005DKA32300); the CAS
Sources of funding
“Light of West China” program (XAB2020YNO04).

The dataset consists of 11 documents of the topographic data with 12.5 m resolution in
the Yellow River Basin: (1) coefficient of variation of elevation; (2) slope gradient; (3)
slope variability; (4) slope aspect; (5) aspect variability; (6) surface roughness; (7)
surface cutting depth; (8) topographic relief; (9) plane curvature; (10) sectional
Dataset composition curvature; and (11) comprehensive curvature. Each document contains 22 framing
maps, and each framing map is named; «*** N %%% [ ##7 coxxkn %% g <
represent the type of terrain factor, latitude and longitude respectively. Here is an
example of the file name: Curvature N30E099.tif, Curvature_N30E102.tif ...

Curvature_N39E111.tif.
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