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Fig. 4  Altitude-area curves of different catchments in the research area



4 R : — 465

23 . 0.407 1,
5 (0.322 2)
) (0.244 5)
[15] [16- 17]
600 m, 5
s 200 m ,
( 2.5 Ma BP), , )
[15- 17] i s > ) > 5
) , > > ,
( L 9
3 3.2
31 )
( 4 )
0. 15 0.6 "
- 2 1 2
) ( )

1

Tablel Altitude-area integral and erosion indexes of different catchments

(km?) (10kt/km®™a ') (EI) (1 (EN)  *EN (EH)
10240.3  0.4297  0.7584  0.3222 ) 0.5510  0.1837  0.5747
40206  0.3482  0.6145  0.2657 () 0.4543  0.1514 0463 1

677.1  0.2954  0.5214  0.2359 0.4034  0.1345 0389
24722 0.5666 10000  0.398 6 () 0.6816  0.2272  0.7728
30730 0.4557  0.8043  0.448 2 () 0.766 4  0.2555  0.548 8
15143.6  0.2655  0.4686  0.244 5 0.4181 01394 03292
66023  0.2272  0.4010  0.159 7 02731 00910 03100
85413 0.2950  0.5206  0.3019 () 0.5162  0.1721  0.3485
37252 0.3490  0.6160  0.443 2 () 0.7579  0.2526 0363 4
1976.3  0.4149  0.7323  0.303 8 () 0.5195  0.1732  0.559 1
81523 0.1845  0.3256  0.407 1 () 0.6961  0.2320  0.093 6

468.7  0.1472  0.2598  0.361 1 () 0.6175  0.2058 00540

7326 0.1297  0.2289  0.5259 0.8993  0.2998 - 0.070 9
16210 0.1542  0.2721  0.3517 () 0.6014  0.2005 00716
1206.8  0.1740  0.3071  0.292°5 () 0.5002  0.1667 0. 140 4
1438.2  0.2642  0.4663  0.584 8 L0000  0.3333  0.1330
26852 01862  0.3286  0.3715 () 06353  0.2118  0.1168
335235 0.2960  0.5224  0.307 8 () 0.5263  0.1754  0.3470
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Quantitative Assessment on Natural and Human Erosion Based on
the Study of Geomorphologic Evolution

—A Case Study of Luzhongnan M ountainous Area, Shandong Province

JIANG Luguang'®, ZHAO Huixia?, ZHANG Zulu®
(1. Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Bejing 100101, China;

2 College of Population, Resources and Environment, Shandong Normal Uniersity, Jinan 250014, China;
3. Graduate School of the Chinese A cademy of Sciences, Beyjing 100039, China)

Abstract: Soil erosion is related not only to the unreasonable use of land surface, but also to the natural process
of landform evolution. It is the basis for rational soil conservation policy and project to distinguish the natural
erosion and marmade erosion (human erosion) . The mountainous area in central and southern Shandong
province ( Luzhongnan mountainous area), more than 33 000 square kilometers, is the severest area of soil ero-
sion in the province.

T aking Luzhongnan mountainous area as a typical case and based on the study of regional geomorphologic
evolution, the technical method on quantitative assessment on natural and human erosion is proposed in this pa
per. Aided by GIS software of MapInfo and ArcView, the altitude area integral and geomorphologic evolution
stage of each catchment in Luzhongnan mountainous area are all determined. The erosion amount per year dur
ing Quatemary is also estimated. By construction of Erosion Index, Natural Erosion Index and Human Erosion
Index, the spatial patterns of natural erosion background and human erosion intensity are revealed.

It is indicated that the natural erosion velocity is 0. 1 7mm/ a and the natural erosion intensity is only 1/ 3 of
that of human erosion in the research area. The natural erosion is more intensive in the catchments northern of
the research area while the human erosion is more intensive in the southeastern catchments. Under the circum-
stance of shortage of manpower and financial support, catchments that human erosion plays a more important
role should be conserved over all other catchments. So, as Luzhongnan mountainous area is concerned, the
catchments in the southeast of the research, named as East Wenhe River, Chaiwenhe River, Benghe River and

the upper reaches of Yihe River should be conserved above all.

Key words: soil erosion; geomorphologic evolution; natural erosion; human erosion; altitude-area analysis



