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Abstract: By using maximun upstrean flov path, a slf-developed nev method for calculating
slope length value based on A rcM acro L anguage (AML ) , five goupsof DEM data for different re-
gions in Bijie Prefecture of Guizhou Province were extracted o compute the slope length and topo-
graphical factors in the Prefecture  The tme cost for calculating the slope length and the values of
the topogrgphical factorswere analyzed, and compared with those by iterative slope length method
based on AML (I1S.A) andonC"" (1S.C). The results showed that the nev method was feasble
o calculate the slope length and topogrephical factors in revised universal il lossmodel, and had
the same effect as iterative slope length method Comparingwith ISLA, the nev method had a high
camputing efficiency and greatly decreased the time conaumption, and could be gpplied o a large
area b estimate the dope length and topographical factors based on AML. Camparing with 13.C,

the nav method had the smilar camputing efficiency, but its codingwas easily to bewritten, modi-
fied, and debugged by using AML. Therefore, the newv method could be more broadly used by GIS
users

Key words dlope length value; iterative slope length; maximum upstream flow path; topographical
factor, revised universal il lossmodel
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Tab 1 Time cost to extract the slope length of different regionsunder different methods
DBV * Time cost (min)
Experimental region Geogrgphic range Property size Area 1 2 3
of DEM (Mb) (km?) Method1  Method2  Method 3
A 27°20'—27°30" N, 104°30'—104°45" E 2.9 463 <1 21 <1l
B 27°10'—27°30" N, 104°30'—105°00" E 11.3 1839 4 48 3
C 27°00'—27°30" N, 104°15'—105°00" E 25.4 4134 7 92 5
D 26°40'—27°30' N, 103°45'—105°15' E 85.0 13785 25 518 18
26°20'—27°50" N, 103°30'—106°30" E 339.0 39020 76 - 51
Bijie prefecture
1 AML M ethod 1 was the maximum upstream flow path based on the AML; 2: AML
M ethod 2 was the iterative siope length based on the AML; 3 c M ethod 3 was the iterative slope length based on

theC™ ™. The same belon.  * DBV

ministrative divisions

“ Ared” wasthe areaof DEM’ smgpsheet, was not the area of ad-

2
Tab 2 Valid ndicator of slope length of different regions under different methods (%)
1 2 3
Experimental region Valid indicators of slope length Method 1 M ethod 2 Method 3
A <120 m CPS. <120 m 73.59 72.67 73. 60
< 300 m CPS.< 300 m 94. 07 94. 00 94. 20
B <120 m CP3. <120 m 75. 64 74.75 75. 62
< 300 m CP3.< 300 m 94. 95 94. 86 94.34
C <120 m CP3. <120 m 77.30 76. 44 77.28
< 300m CP3.< 300 m 95. 50 95. 42 95. 48
D <120 m CPS. <120m 77.32 76. 49 77.27
< 300 m CP3.< 300 m 95.23 95. 15 95.21
Bijie prefecture <120 m CPS. <120m 78.59 - 78.54
< 300 m CP3.< 300 m 95.72 - 95. 70
CP3.: Cell percentage with sope length
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Tah 3 L Sfactor of different regionsunder different meth-
ods , AML
ermental  Indicabrsof L S facior ! 2 3
Bp Method 1 Method 2 M ethod 3
region 3
A 0 0.05 0
M inimum [14] + +
486. 37 488.05 486.23 Van Remortel AML C
M aximum Rinoon  Yakima
24.70 24.93 24.61
Average ’ )
2.3 2248 2236 AML
Standard deviation ’ AS
<7 95.99 95.91  96.01 , C
Cell percentagewithLS< 72 (%) .
B 0 005 0 AML Yakima
M inimun DBEMV 37Mb ( 10m x10m)
486. 37 488.05 486. 37 .
M axintm , AML 5760 min,
2213 2.2 214 c 18 min
Average
20.83 20.97  20.83 AML
Standard deviation
<72 9.93 96.86  96.93 Y. '
Cell percentagewithLS< 72 (%) C
C 0 0.04 0
Minmum AML
486.37 488.05  486.37 , AML
M axmum it
20.92 21.10 20.93 c
Average
19.85 19.99 19.85
Standard deviation
<72 97.41 97.35 97.41 C+ +
Cell percentagewithLS< 72 (%) (141
D 0 0.03 0 . AML
M inimum
770.63 772.97 770. 63 !
M axinum AML c'
18.91 19.06 18.91
Average ' AML
19.59 19.72 19.59 ArcGIS
Standard deviation [10]
<72 97.69 97.65 97.69 AML ! !
Cell percentagewith L S< 72 (%) cHt (141
0 - 0
Minimum AML '
Bijie 770.63 - 770.63 AML
M axmum C+ i
prefecture 18.28 - 18.28 !
Average
19.34 - 19.34 C+ +
Standard deviation ! !
<72 97.82 - 97.82

Cell percentagewith LS < 72(%)

C++ ’
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