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Abstract. The paper presents the comparative analysis of the eroded soils on slopes.
The analysis is based on the materials of field investigations and soil erosion loss models.
The developed and earlier approved mathematical soil erosion models proved not to be effective for
the Equatorial Andes zone. The results, in relative measurements, may be taken into consideration
only as the prerequisites for potential soil erosion loss and be primarily used to support the choice
of a key-site for field investigations.

The slope soils vulnerable to erosion were investigated. It is revealed that the soils are poor in
organic matter, nitrogen, phosphorus and potassium. The comparative analysis of the soils on
the steep slopes indicated insignificant change of their characteristics in accordance with the slope
angle inclination.

Annomayus. IlpoBesieHa cpaBHUTENbHAS XapaKTEPUCTUKA 3POJIMPOBAHHBIX IMOYB HA CKJIOHAX.
Hcnonp30Banoch MaTepuanbl IOJIEBBIX HCCICNOBAaHUM M MOJEJIEH DPO3HOHHBIX IOTEPb.
[IpumeneHnue pa3pabOTaHHBIX U alpOOMPOBAHHBIX MATEMaTHYECKHX MOJIEIEH CMbIBA MOYB HEJb3s
NpU3HATH APPEKTUBHBIM JUIS 30HBI SKBATOPUAIIBHBIX AHJI. DTH pe3yabTaThl MOXKHO pacCMaTpUBATh
JUIIb KaK MpPeINoChUIKM TOTEHUUANbHBIX IOTEph IOYB OT BOJHOH D3pO3UUM U HU3MEPSThH
B OTHOCHUTEJIbHBIX TOKa3aTeNAX, UCIOJb3Ys, MPEXIEe BCEro, Kak OCHOBY JUIl BbIOOpa KIIFOUEBBIX
Y4aCTKOB IOJIEBBIX UCCIIEJOBaHUM.

M3y4yeHbl TOYBBI, PpACIOJIOKEHHBIE HAa CKJIOHAX IOJBEP)KEHHBIX BO3JEHCTBUIO BOIHOMU
spo3ud. BbIsBIEHO, 4TO MOYBBI O€AHBI OPraHUYECKUM BELIECTBOM, a30TOM, (hOCHOpOM U KaJlheM.
CpaBHuUTENbHAs XapaKTEPUCTHKA 3€MENIb HAa CKJIOHAX Pa3HOM KPYTH3HBI NIOKa3ajla HE3HAUYNTEIbHbBIE
M3MEHEHHUs CBOICTB MOYB KaK Ha KPYTO HAKJIOHHBIX, TaK U HAa OTHOCUTEJIBHO CIaOOHAKIOHHBIX
y4acTKax.
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Soil degradation caused by water erosion — one of the global burning problems — is studied
primarily by agricultural and geographical sciences. The rate of the lands withdrawn from
agriculture increases annually. The diversity of the perquisites for soil erosion in neighboring
territories lying some kilometers or even hundreds of meters from one another is one of the peculiar
characteristics of the Equatorial Andes alongside with the necessity to protect the farming lands
from erosion, return degraded lands to farming and expand agricultural territories due to new areas
never used before. It becomes even more important under the circumstances of social and
economical situation and population growth. The aims of the research are to estimate the spatial
distribution of the potential erosive risks and to compare eroded soils in accordance with the slope
angle inclination.

Materials and Methods

The preliminary information was gathered by means of topographical plans, different age
aerial photography, meteorological data provided by Instituto Nacional de Meteorologia e
Hidrologia del Ecuador (http://www.serviciometeorologico.gob.ec/). Mathematical model USLE /
RUSLE was used. ArcGIS software was applied to receave the cartographical data of spatial
distribution of the sectors with different rates of the potential soil erosion loss. Field investigations
were carried out. Theodolite DGT 10 CSTBERGER/Digital was employed to investigate the slope
morphometric characteristics. Soil samples were collected. The soil sampling analysis was carried
out at the laboratory “Agrocalidad”, Quito.

Results and Discussion

The investigation was carried out in the mountain area of the Equatorial Andes, The Republic
of Ecuador. The key-site lies in the sub-equatorial area of the province of Pichincha, located in the
administrative—territorial formation of Calderon, with elevation 2500-2800 meters above sea level.
The slopes are mainly covered with recent sediments, soft and erodible. The mean temperature is
14 °C, slightly varying through the months. The average annual precipitation for the region is
700-800 mm. Liquid forms of precipitation prevail with a considerable proportion of rainfall. The
greater part of precipitation is to fall in April. The erosive processes in the area have already been
investigated, the results being presented in a number of research papers [1-3]. In general, the
territory is characterized to be susceptible to erosion due to some key factors. The soils, being
greatly eroded, are poor in organic matter. The lands of the key-site chosen for soil sampling are
not used for farming. The investigation field is presented on Figure 1.

The soil loss analysis was performed using a wildly—accepted method of model USLE /
RUSLE. The model includes such characteristics as topographic features (slope length and
steepness), soil erodibility, rainfall erosion index, ground cover.

Earlier developed mathematical soil loss models [4-5] are still used, in Latin America as well
[6-7]. ArcGIS software allowed receiving the information on the spatial distribution of the sectors
with different rates of the potential soil loss due to erosion.

However, the previous researches [8] provide the conclusions that the soil erosion loss data
received by using the mathematical model do not coincide with the field investigation results and
appear to be overstated for steeply inclined slopes of the Equatorial Andes. Thus, appreciable errors
may result from using the mathematical models developed for other natural conditions.

In this connection, the authors consider it inexpedient to determine average rate of soil erosion
loss in absolute measures (tons per hectare annually) for such data are believed to be questionable.

The obtained results may be considered as the perquisites for soil erosion and calculated in
comparative measures.

The analysis of the perquisites for potential soil loss cannot encourage either direct
transmission to absolute values or theoretical or applied conclusions.
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Figure 2. Prerequisites for potential soil loss. A map fragment of the Calderon zone.

Still, the received information (Figure 2) appears basic for choosing key-sites to carry out
field investigations. A soil loss estimate must be produced using various methods.
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A way to research the problem is to analyze the soils in accordance with the slope inclination
angle. The authors carried out the investigation within one key-site boundaries. The surface soil
samples were taken on south— and north—facing slopes. The results are presented in Table 1.

Table 1.
SOIL CHARACTERISTICS ON THE SLOPES OF THE KEY-SITE IN THE CALDERON ZONE
Slope exposure | Slope angle H gzra?:rr;; Nitrogen Phosphorus Potassium
beexp peangie | P %) (%) (ppm) (cmol/kg)
5-7° 1,57 0,54 0,03 <35 0,13
North-facing 14-16° 7,63 0,6 0,03 <3,5 0,04
23-25° 8,27 0,53 0,03 <3,5 0,17
5-7° 7,57 0,56 0,03 <3,5 0,07
South-facing 14-16° 7,71 0,80 0,04 <35 0,21
23-25° 6,86 0,29 0,01 <3,5 0,08

The investigated soils are rather poor. The key-site is not used for farming. The obtained
results are of particular interest due to the comparing of such important index as organic matter
content in the samples taken on the slopes of different steepness. Particularly, the soils of the
northern slope are characterized by insignificant changes. The especially remarkable fact is that the
soils on the slopes with inclination angle of 5-7 ° and the ones on the steeply inclined slopes (with
inclinations up to 25 °) reveal almost identical data.

Thus, the developed mathematical models used to calculate the rates of annual soil erosion
loss in tons per hectare appear inapplicable in the conditions of the Equatorial Andes. Organic
matter content increases slightly on the middle parts of both south and north—facing slopes. The
slopes are almost straight. The middle parts of the slopes have no evident sagging.

The investigated soils are poor in nitrogen, phosphorus and potassium. Potassium content is
close to the average rate of the natural zone only on the middle part of the south—facing slope.

The comparative analysis of both north and south—facing slopes proves that the degree of
erosion does not differ in principle. In general, the problem of differences in the erosion process on
the slopes of different exposure in the Equatorial Andes still demands detailed investigation. The
complicated combination of microclimate factors within each located site necessitates the variety of
results when investigating the territory on a large scale.

Conclusions

The developed and earlier approved mathematical models of soil erosion loss proved not to be
effective for the Equatorial Andes zone. The results, in the relative measurements, are to be taken
into consideration only as prerequisites for the potential soil loss caused by water erosion. The
results could also be used as the basis to choose key-sites for field investigations.

The comparative analysis proved insignificant changes in the soil characteristics on the slopes
of different inclination.

The degree of soil erosion on both north— and south—facing slopes does not differ in principle.
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