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INTRODUCTION

Remote sensing technology is becoming an important method for the siudies on
resources and enviroment, as it has advanced fast, Comprehensive application of mul-
tiple remote sensing information sources have come to an integrate technology system
of remote sensing, This technology system inciuds iu;uge pmceésing, information ex—
tracting, serially mapping, expert systems and GIS, mainly,k The Loess Plateau, well
known for its deep deposit and wide distribution of Loess is located between 103-112E
and 34-38N in the Northwest China. For a long time, severe erosion not only has
produced a great impact to agricultural in this area, but also silted up the reservoires
and riverbeds in the lower reaches, so it has been becoming the most important cause
seriously damaging the ecological system of the Loess Plateau ‘and the near areas,

This monographic study of remote seusing application on the Loess Plateau is a
comprehensive research that aims at soil erosion control, lsnd use and management,
and reasonable exploitation of rtmtural resources, It’s one of the National Research Pro-
jeets taken on during the 7th-five-year plan period. The main trials were carried out

in Mizhi County and Ansai County, Shanxi Province,

1, Image Processing

In this study, a gr;at many experiments in image processing including combining
bands, extracting principle component and image enhancefient ht‘echnology have been
carried out, The edge enhancement has the best result among the image enhancement
methods, Overlapping experiments of TM, SPOT and color infrared aerial photo, as
well as experiments of scene matching have alse been carried out in the study.

The specialized classifications, especially supervised and unsupervised classifica-
tion were proved to be the most active reslm, A program being able to compare the
same class on different images was developed. Two sets of automatic mapping softw-—
ares were also exploited which can convert the data in grid form to vector form_The

study also tried to find a practical method for automatic mapping by the computer,

2. DEM foundation

It’s the basis of the GIS to produce DEM with infrared aerial photoes rapidly
and automatically, Two methods were adopted, Analytieal Method and Digitization
Method, The software package of Analytical Method has beed written, Apart from the
elevation sampling along the coutour, the digital elevation métlel eontains: such in-
formation as structural lines, geomorphic feature lines, ete; therefore the model is

more suitable to the hilly-gully region of the Loess Plateau, The software of auto—
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matic mapping system written by C computer language adopt the algorithm of image
matching based on the feature linking medol to improve the locating precision is
suitable for image processing, The software of the SODAMS has been transfered to
PCMX2 macrocomputer, Vertical project color infrared. image and vertical project

black-white image with contour lines were produced in this study,

3. Information source evaluation for application of remote sensing on soil

arosion n';apping and land use survey

Four kinds of information source (TM, SPOT, color iafrared aerial photo and
multitemporal black-white aerial photo) were evaluated by land .use mapping and soil
erosion mapping, The resulis show that TM and SPOT .are suitahle for soil erosion
mapping at the scale of 1:100,000 and land use mapping at the second grade of the
clagsification system, but not for soil erosion mapping st the.scale of 1:50,000 and
land use mapping at the third grade of the system, sincé both TM and SPOT cannot
identify the terrace and small gullies in the hilly~gully Loess region, Eaeh informa-
tion source is evaluated cmnprehenéively with mapping precision, egonomic ‘benefit
and classification accuracy. The methodelogy as well as.a program. was developed for
natural resources investigation on the Loess Plateau using remote. sensing information
The spectral resclution and space resolytion of different information source were also

researched,

4, Quantitative analysis of the soil erosion on the Loess, Plateau using
remote sensing technology

After analysis of the factors affecting soil erosion from remiote semsing image:
and the data measured on ground, the erosion factors were guantified as well as ma
tched to the polygons of the map, and modified further by the soil erosion quantity
from the observed small watershed, The soil erosion type.on the. Ldess Platean is more
complicated relatively, There are rillinterrill erosion, gully erosion and gravity eros-
ion, each of which oceurring regularly,

According to the features of landform and soil erosion, the total amiount of soil
erosion from a watershed(Y ) consists of the amount of rill-interrill erosion above the
Mao-Bian line(A) and the amount of gravity erosion below the Mao-Bian line(G).

(1) The amount of rill-interrill erosion can be ca]culateﬁrﬁ}ﬁgﬁlﬁ USLE equation.
The USLE equation modified by the data from small renoff-erosion plots at six di-
fferent angle founded by the Shanxi Loess Institute is that,

A=1,244+0.240 RKLSCP (r=0.87)
where R is the rainfall faetor,
K is the soil erodibility factor,

§ is the slope gradient factor,



L is the slope length factor,
C is the cropping management factor,
P is the erosion control practice factos,

and },244 and (3,240 are modification coefficients,

(2) Sediment-Delivery Ratio(§SDR),Only d part of the total rill-interrill erosipn
above the Mao-Bian line is carried out of the watershed by runoff because the other
part is hold back, so the ratio of the carrying capability of runoff and the amount
of rill-interrill erosion is the SDR on the slope field, It can be oplculated by Meyer’s
erosion capability model and Kirkby’s transport capability model, the main factors
affecting the SDR are the soil erodibility factor(K)yslope(§), comprehensive factor
of crop management(P), root depth (RD) and relevent rainfall parameters,

(3) Erosion modlus of ymall watershed(Y),0n the one hand, erosion modlus was
megsured practically (including semi-fixed position.. measurement of silt arresters of
21 small watersheds and stereo measurement with aerial photo of 170 silt arresters),
on the other hand, it could be calculated by anmalysis of the erosion factors and sim—
ulating according to the practical data, The equation is that,

Y = R[0.306P0*50X"02%4(0,062)”(1.052)7(€0.985)%(0.921) "]
R .
P——19; of vegetation cover and cured land area
D ——cultivated 'slope land. (%)
L——average slope length (m)
S———average slope gradient of the Wwatershed (%)
X ~——circularity raiio of the watershed
F-——content of (,]~2,0mm fine sands (%)

Except the circularity ratio of the small watershed, the other factors can be re-
lated to the relevent parameters of the USLE, Therefore, the amount of the gully-
gravity erosion below the Mao-Bian line is G=Y - Ax$DR.’

To verify the above erosion models, we mapped the: soil erosion with colour
infrared aerial photo in Quanjiagou watershéd in Mizhi county which has been mea-
sured serially since [980.The mep has 30 polygons with an area of 5,18km?, Accord—
ing to the above technological procedure, the total erosion was calepleted out and
compared with the practical data, the relativé error is 16.59%.This prove that the
models was generally satisfying. All this form a theoretical -and firat—step practical

runoff modlus

foundation on quantitatively mapping soil erosion on’the Loess Plateau using remote

sensing technology,

5. Study on comprehensive survey of land refources on remote sensing and
land population supporting capacity '

The purpose of the monograph was to supply a model to forecast about he dy-
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namic state of the resources, the environment, the economy, the population and the
society of Mizhi County and to put forward a proposal for making a strategic deci-
sion after mapping land type, evaluating land resources and analysing land 'potential
production capacity using a lot of data including 'infrared aerial!phéto’which.was the
main remote sensing information source, ‘ SR

The monograph had achieved the comprehensive study and mapping with remote
sensing of land type, land use, land limitation choice and rating, land evaluation,
the calculation of the potential product capacity of the main crops on nonirrigated
farmland,and the system dynamic model analysis about potential population support-
ing capacity, Therefore, it achieved a seriation study, the comprehensive study of
land type with remote sensing— land resources evaluation— land information sys—
tem— the analysis of land potential population supporting capaeity and coordinated
development of the resources, the environment, the population, ‘the economy - and
the society,

In the study, the relationships of land, food and population in Mizhi County in
the past 35 years had been summarized from a great -of -data - It has been indicated
that the average living standard of people in Mizhi County would be only enough to
eat and wear in a very long period unless developing the -production: and - controlling
the population be done very effectively since the average demsity of the population
in Mizhi County has been 150 persons,/km?, especully,lt had excessed 246 persons/
km? in the river basin area_ i '

In land evaluation, the ways of FAO’s Land Suitability, Evaluation and USDA’s
Land Capability Classification were adopted to achieve a - conversions between these
two ways and establish 2 land information system -including m lot: of graphic databa-
ses and relational databases supported by ARC/INFO bg.usimg & lot of [features data,

6. Results of other monographic. studies on remote ;Qnslng application

(1> Study on the stability of Loess gully, gravity erosion and undersurface
erosion, The ground truth and the developing stages of thirteen sample gullies have
been interpreted from the infrared aerial photoes. We oonild. obtain distinect image
marks and geometric parameters of the gully, T S

(2) Analysis of the relationship between the storm runoff jand land cover by
remote sensing; A quantitative model of producing runoff on-thé Loess Plateau has
been established after analysing the relationship of the factors of topography, soil
and vegetation cover which can be obtained from remote sensing information and
the storm features (short period, strong intensity, small area and the umeven distri-
bution in space and time). It’s pointed out that the "phéﬂumenal is existed every-
where of producing runoff afier permeating the ground, Thé conditions -of producing

flood are limited, and the decrease parameter in a watershed is determined,
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(3) Measurement of agricultural ohject spectrum, spectral feature research and
monitoring biomass, The reflect spectrum of agricultural object was measured in
seven experimental fields in Mizhi County,and ]7 soil samples were analysed in lab,
The conclusions were drawn up from the data in different bands that there is little
difference in the spectrum of bear soil in different degree of erosion because the
soil organic material is low and parent material of soil is homogeneous.So it is di-
fficulty to determined the erosion degree by reflect ratio; and little vegetation cover
can cause & significant defference in reflect spectrum,

A per unit biomass yield model which is suitable for Mizhi County has been set
up by analysing three year’s data of spectrum of 38 samples from the 7 experimen
tal plots,

CONCLUSIONS

Soil erosion is a natural process consists of detachment, transportation and de- -
posit on the earth surface, It’s casuse by numerous factors in geography,geology and
the mankind activities, Remote sensing technology including space remote sensing and
aerial remote sensing has a great advantage in the study on soil erosion and land re—
sources, With the aid of GIS and ground monitor stations, a comprehensive techno-
logy network (including serially quantitatively mapping, dynamically monitoring and
predicting flood and sediment with remote sensing) has been set up, which is im—
portant to regional development of the Loess Plateau, The Tth—five-year National Re-
search Projects’ monographic study on remote sensing application on the Loess Pla

teau has made a encouraging progress on all these above,
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