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GIS based landsite classification in Weibei Loess Plateau:
A case study in Yongping Town.,Yongshou County

WANG Fei'*,ZHAO Zhong', HAO Hong-ke'*, WANG Cheng'", .1 Yong-qi’

(1 a College of Forestry,b College of Natural Resource and Environment , Northwest A&F University
Yangling , Shaanxi 712100, China ;2 Taibai Mountain National Nature Reserve ,Meixian,Shaanxi 722300 ,China)

Abstract: [Objective] The goal of this study was to quickly and accurately achieve landsite classifica-
tion at small basins in the Loess Plateau area based on the geographical information system(GIS). [Meth-
od) Landform was abstracted and quantified from digital elevation model (DEM) by the relative position
index (RPI) method in the study area. The landsite was classified using the quantified landform,slope and
aspect factors. Furthermore, the classification results were verified using the true site information collected
from the study area. [Result] The study area was divided into 19 landsite types and each site type area was
calculated. Compared with the indeed landsite type,the accuracy of landsite classification was 92%. [Con-
clusion) Using GIS,landsite of small basins can be quickly and accurately classified.
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Table 1 Grading of landform position landsite factors
HE &R AL AHXT L B 8 B (P
Landform position Relative position index
114 Ridge 0.75<<P; <1
Y1 Back slope 0.25<<P;<C0.75
WK Valley 0<<P;<C0.25
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Table 2 Grading of aspect landsite factors

Y 1) YR A Ji L E /()
Aspect Orientation Azimuth angle range
M South [157.5,202.5)
[ % Southeast [112.5,157.5)

Sunny slope

913
Shady slope

ViR Southwest
5 West

4t North

75t Northwest
Zdt Northeast
% East

[202.5.247.5)
[247.5,292.5)
[337.5,22.5)
[292.5,337.5)
[22.5.,67.5)
[67.5,112.5)
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Table 3  Grading of slope landsite factors

WP S BB R/ ()

Slope ranking Slope degree range
S22 3% Gentle [0,15)
A Incline [15,25)
BEYE Steep [25,35)
WeBEYE Very steep =35
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Table 4 Area and ratio of each landsite type

1% Code ST HLZE Y Site type T /hm? Area FIF &5 LA/ % Percentage
R-S-G L BH 3% - 2% Ridge-Sunny-Gentle 1018.12 6.14
R-S-1 14 BH 3% &% Ridge-Sunny-Incline 683.03 4.12
R-S-ST 113 B 3% BES% Ridge-Sunny-Steep 441, 80 2.67

R-SH-G L B3 F- 2% Ridge-Shady-Gentle 789. 66 4. 77
R-SH-1 L3 B3 A4 Ridge-Shady-Incline 748. 94 4,52

R-SH-ST L1 B B BE % Ridge-Shady-Steep 496. 97 3.00
B-S-G Yl T A 3% OF 2% Back-Sunny-Gentle 1169.18 7.06
B-S-1 3 T A 3% AL Back-Sunny-Incline 1 490. 93 9. 00
B-S-ST W16 FH I BE Y Back-Sunny-Steep 1 268.70 7.66

B-SH-G I 18 B 3% 7 2% Back-Shady-Gentle 884. 85 5.34
B-SH-1 BT B 5% A% Back-Shady-Incline 1494.73 9.02

B-SH-ST B 187 BH B% BE S Back-Shady-Steep 1 348. 77 8. 14
V-S-G VIS BH 3 - 2% Valley-Sunny-Gentle 323.37 1.95
V-S-1 VA IS BH 3 &% Valley-Sunny-Incline 516.15 3. 11

V-S-ST VA IS BH B BESE Valley-Sunny-Steep 528. 33 3.19
V-SH-G VB3 28 Valley-Shady-Gentle 294. 56 1.78
V-SH-1 R BRI Valley-Shady-Incline 507.50 3.06
V-SH-ST VA IC B BEYY Valley-Shady-Steep 529. 28 3.19
&1t Total — 16 570.51 100. 00
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Table 5 Precision analysis of classification results
H5 Eaii G 43t 0 S i 2 R S Hb VA A5 7 ST b 2 Y T A
Code Latitude Longitude Site type True site type False ortrue
1 34°45'20. 927" 108°03'07. 06" 3% T A3 3% B-S-G I 1 B 3 F 3 B-S-G & Yes
2 34°46'19. 387" 108°01'56. 28" W B3 F- 3% B-SH-G W 913 - B B-SH-G J Yes
3 34°46'19. 362" 108°03'07. 096" WIR Y BEYE V-SH-ST e B3k BEYE V-SH-ST 2 Yes
4 34°47'17. 833" 108°00'45. 472" T JEE B ik V-SH-1 T JEE B L V-SH-1 & Yes
5 34°47'17. 819" 108°01'56. 302" 1A BT R-S-G 1 BE 9 P39 R-S-G & Yes
6 34°47'17. 797" 108°03'07. 132" I PR32 R-S-G 11 B3 AL R-S-1 7 No
7 34°47'17. 761" 108°04'17. 962" 3y 1 B 3% F- 3% B-SH-G W 1 B 3% F- 3% B-SH-G 2 Yes
8 34°48'16. 24" 107°57'12. 946" 5 18 B 3% &L B-SH-T 5 18 B 3% &L B-SH-1 & Yes
9 34°48'16. 261" 107°58'23. 79" I 1 3 R B-S-1 I T B3 R B-S-1 2 Yes
10 34°48'16. 272" 107°59'34. 634" 117 BE 3 2 9 R-S-G 1L BE 3 B2 9 R-S-G J& Yes
11 34°48'16. 268" 108°00'45. 479" 5 18 B 3% &L B-SH-T 5 18 B 3% &1 9 B-SH-T 2 Yes
12 34°48'16. 254" 108°01'56. 323" 3% T A B BEYE B-S-ST ke T BA B BE S B-S-ST & Yes
13 34°48'16. 232" 108°03'07. 168" T B3R B-SH-T I T 99 38 AR B B-SH-1 J Yes
14 34°48'16. 196" 108°04'18. 012" 1 B3 2 9 R-S-G I R 2 R-S-G 2 Yes
15 34°49'14. 675" 107°57'12. 913" I 18 B I BE Y B-SH-ST I 18 B % BE Y B-SH-ST 2 Yes
16 34°49'14. 696" 107°58'23. 772" I i PR % BE s B-S-ST Ik T BH % s B-S-ST & Yes
17 34°49'14. 704" 107°59'34. 631" I T BH e BE B B-S-ST W B BEYE B-S-ST J Yes
18 34°49'14. 704" 108°0045. 49" YA EMR M TUAL YA AR TUAL 2 Yes
19 34°49'14. 689" 108°01'56. 348" 5 1 P 3% 28 5% B-S-G 5 18 B3 28 5% B-S-G & Yes
20 34°49'14. 668" 108°03'07. 207" BN 3E Ak TUAL B ] 3 Ak TUAL & Yes
21 34°49'14. 632" 108°04'18. 062" 1 BH B Z B R-S-G 1% BE 3 2 9 R-S-G 2 Yes
22 34°50'13. 11" 107°57'12. 881" I T FH I BEYE B-S-ST V4 S A3 B3 V-S-ST 7% No
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4% 5 Contiuned table 5
ErRE “i B Z 43t 0 S 2 Y St R A (1 7 2 R ST AE
Code Latitude Longitude Site type True site type False ortrue
23 34°50'13. 132" 107°58'23. 754" R Y S V-S-G Vi FH B 22 % V-S-G 2 Yes
24 34°50'13. 139" 107°59'34. 627" 1A B3 EY: R-SH-ST 134 B3k BEYE R-SH-ST & Yes
25 34°50'13. 139" 108°00'45. 497" BT 55 Mk TUAL BT AR TUAL & Yes
26 34°50'13. 124" 108°01'56. 37" I i 3 R B-S-1 9k T B 33 kB B-S-1 J Yes
27 34°50'13. 099" 108°03'07. 243" 1L BE 3 A R-S-T L B SR R-S-T J& Yes
28 34°50'13. 063" 108°04'18. 113" 3% 1A B 3% R B-SH-T I T B % R B-SH-T & Yes
29 34°51'11. 542" 107°57'12. 848" 1% BH 3 B R-S-ST 1% BB B R-S-ST & Yes
30 34°51'11. 563" 107°58'23. 736" ) B3 R V-SH-T S B3 R V-SH-T J Yes
31 34°51'11, 574" 107°59'34. 62" VRS B 3% b V-SH-T 15 B 3 b V-SH-T & Yes
32 34°51'11. 574" 108°00'45. 508" 3% 1T B 3% R B-SH-T e T B e BE S B-SH-ST 7 No
33 34°51'11. 56" 108°01'56. 392" 5 18 B 3% & B-SH-T Il TG 9 % b B-SH-T & Yes
34 34°51'11. 534" 108°03'07. 279" LA PR3 A R-S-T L R 3R R-S-T J Yes
35 34°51'11. 498" 108°04'18. 167" 35 18 B 3 &b B-SH-T 35 18 BF 3% &b B-SH-T 2 Yes
36 34°52'09. 998" 107°58'23. 714" 5 18 B 3% &L B-SH-T 5 18 B 3% &1 B-SH-T & Yes
37 34°52'10. 009" 107°59'34. 616" Bl 16 B 3 BE Y B-SH-ST i 18 B 3 BE Y B-SH-ST & Yes
38 34°52'10. 006" 108°00'45. 515" e RIS BE Y B-SH-ST B 1 B3k bE bk B-SH-ST J& Yes
39 34°52'09. 995" 108°01'56. 417" W IS BESE R-SH-ST (L A BEYE R-SH-ST J& Yes
40 34°52'09. 97" 108°03'07. 315" T JEE BRI L V-S-1 W R BH I A V-S-T & Yes
41 34°52'09. 934" 108°04'18. 217" 51 PE 3 S B-S-1 5 18 PH 3% & B-S-1 & Yes
42 34°52'09. 887" 108°05'29. 116" LA B8 A R-SH-T 1L B 4 A R-SH-T J& Yes
43 34°53'08. 444" 107°59'34. 609" PPN HE Ak TUAL 1L BE 3k BE . R-S-ST % No
44 34°53'08. 441" 108°00'45. 526" W BB Y R-SH-ST 1L B3 B R-SH-ST & Yes
45 34°53'08. 426" 108°01'56. 438" 3T B3 R % B-S-1 I T B 3 AR B B-S-1 J Yes
46 34°53'08. 405" 108°03'07. 351" e BB BEYE B-SH-ST 3 1 B 3 bk B-SH-ST & Yes
47 34°53'08. 369" 108°04'18. 268" YT BB BEYE B-SH-ST  $¢ T B 3 ik B-SH-ST & Yes
48 34°54'06. 876" 108°00'45. 533" 5 16 B 3% & B-SH-T e T 99 % Rk B-SH-T & Yes
49 34°54'06. 862" 108°01'56. 46" 1T B3 R B-SH-T T B3 R B-SH-T J& Yes
50 34°54'06. 836" 108°03'07. 391" BN T s Akt TUAL BT Ak TUAL J& Yes
51 34°54'06. 800" 108°0418. 318" BRT] YE Mo TUAL BT M TUAL & Yes
52 34°54'06. 754" 108°05'29. 245" e By BEYE B-SH-ST A &bk TUAL 7 No
53 34°55'05. 272" 108°03'07. 427" i T BH 4 R B-S-1 T BE 3R B-S-T J& Yes
54 34°55'08. 246" 108°02'56. 248" 3% 1T B 3% b3 B-SH-T I T B % Rt B-SH-T & Yes
55 34°44'20. 325" 108°04'07. 08" W T BH 3% - ¥ B-S-G W T BH 3% Y% B-S-G 2 Yes
56 34°46'19. 647" 108°01'57. 14" T B3 R B-SH-T T 9938 R B B-SH-1 J& Yes
57 34°45'18. 232" 108°04'07. 546" L B8 A R-SH-T 1L B 4 A R-SH-T J& Yes
58 34°45'17. 823" 108°00'45. 342" I T B B G4 B-S-G e T B B 23 B-S-G & Yes
59 34°47'15. 419" 108°02'55. 382" i 16 FE 3% & B-S-1 I T B 3 A8k 3 B-S-1 & Yes
60 34°45'16. 597" 108°05'07. 232" e IS BE Y B-SH-ST B Bl B bE Y B-SH-ST J Yes
61 34°47'17. 761" 108°07'17. 584" I 1 P 3% b B-S-1 5 18 P 3% &L B-S-1 2 Yes
62 34°46'16. 231" 107°55'12. 546" W 1 B 3% 28 Bk B-SH-G 5 18 B 3% 28 B B-SH-G & Yes
63 34°48'15. 651" 107°59'23. 785" W i PRy BE s B-S-ST i T BE B BBk B-S-ST J& Yes
64 34°45'16. 542" 107°53'34. 364" 1A BB BEY R-SH-ST 1% B3 BESE R-SH-ST & Yes
65 34°48'16. 768" 108°00"44. 469" 3% 181 BH 3% BE S B-S-ST I T BA B BEYE B-S-ST & Yes
66 34°43'16. 254" 108°07'56. 833" BRI ¥E M TUAL B EM M TUAL B Yes
67 34°48'16. 232" 108°05'07. 268" W i B % 2 4% B-SH-G i T 99 3% 28 Bk B-SH-G J Yes
68 34°48'16. 196" 108°05'18. 172" AT ki TUAL BANT] 1 ki TUAL & Yes
69 34°49'14. 675" 107°57'12. 423" WA ZE Y V-S-G WK A% V-S-G & Yes
70 34°47'14. 375" 107°56'22. 462" T JEE BRI BE S V-S-ST VS PR B V-S-ST & Yes
71 34°49'12. 704" 107°58'34. 731" I PR3 9 R-S-G LA P 22 3k R-S-G J Yes
72 34°49'15. 352" 108°0045. 486" L B3 7 3% R-S-G 1L BH 3P 3% R-S-G B Yes
73 34°46'14. 274" 108°03'56. 738" I T B 3 B-S-G e B g ¥ B-SH-G 7+ No
74 34°49'13. 348" 108°04'07. 648" i 16 B S BE Y B-SH-ST 5 16 BA 3 BE Y B-SH-ST & Yes
75 34°46'14. 352" 108°03'18. 252" YA PR R B-S-T Y PRy RN B-S-T J& Yes
76 34°50'13. 483" 107°56'12. 541" 1% PR3 V-3 R-S-G 11 B3 F-3% R-S-G 2 Yes
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Code Latitude Longitude Site type True site type False ortrue
77 34°50'13. 132" 107°57'23. 861" T B G Yk B-S-G P B3 g Bk B-S-G J Yes
78 34°47'17. 463" 108°00'46. 272" I 1 I 2 5k B-S-G I 1 Pk 9k B-S-G 2 Yes
79 34°47'17. 819" 108°01'54., 242" Il T P 3% & B-S-1 5 T8 P 3 &L B-S-1 & Yes
80 34°53'07. 636" 108°01'53. 436" 5 16 PE 3 e B-S-1 Ik TG B 3 A3k o B-S-1 & Yes
81 34°53'09. 475" 108°03'07. 351" Wi B BEYE B-SH-ST 3 1fif B 3% fE 9% B-SH-ST & Yes
82 34°49'13. 259" 107°58'34. 747" WA BB BEY: R-SH-ST 13 B3 BEYE R-SH-ST 2 Yes
83 34°48'13. 659" 108°00'46. 597" BRI ¥E M TUAL BN EM M TUAL B Yes
84 34°47'16. 368" 108°00'43. 369" T B3R B-SH-T T 19938 R B B-SH-1 J Yes
85 34°48'16. 434" 108°02'55. 423" 3% 181 BH 3% BE S B-S-ST I 1 BA B BEYE B-S-ST 2 Yes
86 34°46'19. 647" 108°03'66. 18" P B F 3 B-SH-G BFOR A i Ak TUAL % No
87 34°46'19. 462" 108°05'07. 376" IR BASE BES V-SH-ST WA BEY V-SH-ST & Yes
88 34°53'08. 541" 108°01'44, 326" W B BEYE R-SH-ST 1L B3 S R-SH-ST J Yes

3 it it

A FEAE B A AE G R FAL 58 07 vk 6 BT A
7 b 2 H K] 43 1 S Ak L R R G A B B R
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