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Preliminary Properties and Precision Analysis of Elevation Gradient Algorithm

ZHU Qifeng. YANG Qinke, LONG Yongqing, WANG Chunmei, PANG Guowei, SHI Dong
(College of Urban and Environment Science, Northwest University, Xi'an 710127, China)

Abstract; Elevation gradient is the ratio of the elevation in x & y direction of Cartesian coordinate system,
usually they are denoted as p and ¢ in the general algorithm of slope steepness, i. e. § = (p>+¢*)/2. The
differences of varied slope algorithms are mainly due to the different algorithms of p and ¢, and therefore,
the accuracy of slope steepness depends on the precision of p and ¢ algorithms. p and g have been calculated
and analyzed in seven p/q algorithms in three sample sites, including Suide and Qinling of loess hills in
Shaanxi Province, Baiquan of undulate hill in Heilongjiang Province. The analysis includes statistical distri-
bution and spatial pattern (or structure) of p and ¢, the interrelation of p and ¢, the stability and uncertainty
of algorithms. The results show that: (1) the mean values of p and ¢ are almost zero, p and ¢ are independ-
ent from each other, the variance of p and q are equal, and they follow the pattern of normal distribution;
(2) all algorithms can represent the local structure and the differences among the sample sites; (3) with
respect to the algorithm stability and uncertainty, Evans-Young algorithm, especially the improved Evans-
Young algorithm by Shary is the best.

Keywords: elevation gradient; elevation gradient algorithm; statistical distribution; stability of algorithms
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~0. 439, FiH X F TR R AL XM AR 22, 1% 22
U R /IN G RN 22 04 R Xl 3 L B B S PR T 158 22 4K
K. NEMBE LA, i1 Evans-Young 5% i 1%
ZEd /N o UL I SR B

£8 =AHEEESHE pMqHARRESETERMUERY
P TR e EOTEMRERE B TREE ETEMRER B REE H7E  a
. ) 0. 04077 0.5746 0. 04087 0.9724 0. 04087 0.9634
Lk q 0.04086 0.4969 0.04080 0.9741 0. 04082 0.9654
, p 0. 02041 0.8315 0.02038 0.9781 0.02041 0.9624
ik q 0.02043 0.7645 0.02041 0.9728 0.02039 0. 9659
. P 0.01178 0.9228 0.01177 0.9784 0.01180 0.9637
W s q 0.01182 0. 8820 0.01178 0.9999 0.01176 0.9679
‘ P 0.01108 0.9438 0.01108 0. 9805 0.01111 0. 9652
Bk 4 q 0.01113 0. 9057 0.01109 0. 9803 0.01107 0.9647
. P 0.01249 0.9246 0.01248 0.9791 0.01251 0.9641
Bk 5 q 0.01253 0.8629 0.01248 0.9773 0.01247 0.9673
. ) 0.01195 0.9153 0.01194 0.9796 0.01197 0.9643
Pk 6 q 0.01199 0.8743 0.01195 0.9801 0.01193 0.9662
, P 0.01318 0.9140 0.01318 0.9786 0.01321 0.9581
Rk q 0.01325 0.8778 0.01321 0.9777 0.01319 0.9663
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KA = B 220k (B 3) Rkt i = B 220 Bk
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x99 ZSAERSESE pMqhiRE

i FER Gk Fik

FRPIRE (n.) 0.359362  4.781516  4.686012

By 0.002583  0.457258  0.439174

B2 0.000646  0.114314  0.109794

N ‘ B3 0.000215  0.038105  0.036598
o R 2 i o ,

) By 4 0.000201  0.035670  0.034260

(m, 5 m,)
By5 0 0.000242  0.042868  0.041173

B 6 0.000348
BT 0.000288

3 giwhiie

3.1 it &
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Evan-Young 535 (p fl g 5RO BRI,

AT B BT T A AR p F g PR
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(1) p Flq B BEAPE BT, B T LA %, 4] B
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