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Study of Remote Sensing Application
in The Loess Plateau of Western Shanxi Province
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INTRODUCTION

BACKGROUND

According to the National Seventh Five-year Plan, the serial thematic mapping by using
remote sensing technique in the key management area of the Loess Plateau was focused on
three parts in terms of different geographical locations which are called the north part, the
east part and the west part. The key management area,located along the middle reaches of
the Yellow River, includes the north part of Shaanxi Province, the western Shanxi
province and the southern Inner Mongolia. It is a typical region where occurs the serious
soil erosion, excessivé plantation plowing and ecological environment deterioration. QOur
studied area is located in the east part including twelve counties of the western Shanxi
Province (Xingxian, Linxian, Fangshan, Lishi, Zhongyang, LiuLin, Shilou, Yonghe, Dan-
ing, Jixian, Xiangning, Hejin), where soil erosion is severely. The purpose of this project
is to investigate the local natural resources, to study soil erosion and to compile the serial
thematic maps. By using Landsat TM imageries as the major information source and by
combining these with Landsat MSS imageries, color infrared airphotos and field survey,
we achieved six kinds of thematic maps of each county with the scale of 1 : 100, 000, such
as Landuse Map, Grassland Type Map, Soil Erosion Map, Forest Distribution Map, Land
Type Map and Land Resources Map.

RESEARCH APPROACH

1. The Department of Geography in Beijing Normal University (BNU) took charge of this
project, the Institute of Remote Sensing for Agricultural Application of Shanxi Province
(IRSAAS) and the Department of Geography of Yantai Teachers’ College, Shandong
Province, took part in the research. Beginning in April of 1987, the research étudy group
of 25 members was established. The soil erosion map and image optical processing were
completed by IRSAAS, and the rest of maps were complied by BNU.

2. In order to compile the serial thematic maps, the well organized field surveys were con-
ducted. After investigation in the situs, a common recognition was achieved to the prob-
lems concerning the major land types,the characteristics of geomophology , the distribution
of vegetation, the intensity and the types of soil erosion. Moreover, much attention was
paid to the concepts, such as, line of gully edge. line of slope feet, line of demarcation and
line of concentration. The clarification of these concepts was crucial for coordinating vari-

ous thematic maps.

3. As for information sources used in the study, IRSAAS processed the Landsat TM im-



ageries, which consists of Sheet 126 —33 (Baode), Sheet 126—34 (Suide) —both dated
June 8, 1986, and Shéet 126— 35 (Yanchang) —dated June 24, 1986. In addition, Landsat
TM imageries were compounded with band 3, 4 and 5 on the scale of 1 : 100, 000. All im-
ageries, except for a little part covered by clouds, met the needs of the study for their dis-
tinct pictures.

The color infrared air photos were taken by plane in Xingxian, the middle north part
of the study region, with a scale of 1 ¢+ 60, 000, on August 19, 1987. These provided us
benefit situation in serial thematic mapping, varied information overlapping and accuracy
examining of TM image interpretation for Xingxian County.

Similarly, color infrared air-photos for Sanchuanhe River Basin with a scale of 1 : 20,
000 (taken in September 1989) also fairly benefited to the setting up of the interpretation
symbols of TM imageries. Landsat MSS imageries with a scalg of 1 : 100, 000 (compound
with band 5, 6 and 7) were supplemental information source in Sanchuanhe River Basin.
4. During the study period, field.survey were conducted four times with different purpose;
In 1987, clarifying recognition through image interpretation symbols; In 1988, examining
the TM imagery interpretation accuracy and making sure whether Landsat TM imagery
with the scale of 1 ¢ 100, 000 satisfied the preciseness required in cartography in Loess
Plateau; In 1989, investigating along a complete route within whole area to examine the in-
terpretation accuracy of the maps, to solve the problems of indoor interpretation works and

to correct errors of interpretation pixels;In July,1990, verifying the quality of the interpre-
tation maps once more.

RESULTS

1. Completing six kinds of thematic maps with the scale of 1 ¢ 100, 000, area data list and
study reports.

2. Comparing different methods in image processing. The methodology study was focused
on how to distinguish the confusing information and how to extract it (e. g. natural forest
and date forest). To solve this problem, on TM digital imagery, we adopted method of e-
qualization processing, Gauss Transformation, KL Transformation, TM 4/3+3/2+2/1
processing and data matching between TM and color infrared air photos,etc. Among them,
good result of the enhancement of date forest information and vertical structural forest
were achieved. It is very important to circumscribe the date forest distributive boundary a-
long Yellow River in the western shanxi province by extracting the date forest information
in imagery.

3. Experimental study on Land Resources Information System of small drainage basin. Af-
ter choosing typical geomophological area,an experimental study in Water and Soil Conser-
vation Management (WSCM) was conducted and the WSCM Information System was set
up. The typical areas were located in Yangjiayu drainage basin of Liulin County and in
Nangezhan Basin of Shilou County. By means of microcomputer Great Wall/286B, we ana-
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lyzed on land slop,land type,land use,soil erosion and water and soil conservation manage-
ment in small drainage basin. The maps of slop classification, maps of elevation in three di-
mension, maps of land resources planning as well as other data tables were completed as
the results.

4. Based on the feedback theory as landscape optical model—realistic ground model—re-
mote sensing map model, we set up the models of remote sensing geoanalysis in the west-
ern Shanxi Province through the process of information extraction and feedback of im-
agery—field—map—field—imagery. They were: remote sensing geoanalysis model of the
gully edge line—slope feet line, geomodel of the material image color difference classifica-
tion and elevation classification. These models had significantly helped to reveal the distri-
bution characteristics of the geographical phenomena and the model recognition of remote
sensing imagery.

5. In accordance with river rift distribution maps, on the scale of 1 ¢ 500, 000, the distinct
distribution pattern of river rifts was strongly influenced by the regional factors. That pos-
sessed great reference value which help to study special features of neotectonic movement
in the Loess Plateau, and to recognize the development of river system and their effects to
the historic and modern process of erosion. Moreover, the rift lines were regarded as the
critical line to distinguish regions and to be a mark of water and soil conservation.

On the slope maps of six typical geomophological small drainage basins , compiled with
topographical map on scale of 1 : 50, 000, we measured the areas of each class of slope.
(a) The area of slope being higher than 25 degree, called dominant slope, took up 50% of
whole area. The distribution of this slope class ranges from the more in the middle part of
the study region to the less in the north and the south. (b) The area of slop class being
lower than 15 degree, depended on the geomophological type, mainly distributed over the
gully edge line. For example, above the rift line about 90% of this class of slop land is lo-
cated over the gully edge line. Similarly, below the rift line the percentage of this class of
slop land located over the gully edge line is much higher.

6. By using Landsat TM image‘ries and color infrared air photos , we undertook a full study
on landslide. Consequently, the Distribution Map of Landslide Types and Regional Assess-
ment of Landslide Danger, both on the scale of 1 s 400, 000, were complicated. A package
of software on the analysis system of regional landslide was carride out ,as well as ,the data
of the landslide area and of the whole study area were submitted. The results show that
there are three strips of large sale landslide developing separately in the counties of Xingxi-
an, Linxian and Xiangning. This discovery has benefited greatly to the prevention of re-
gional landslide.

7. As for population inhabitant distribution characteristics, two sheets of topographical
maps,scaled on 1 : 50,000 in the south part and north part of loess area were selected. The
analysis shows that in the south 50% of people live above the line of gully edge , however,

in the north 70% of people live below the line of gully edge. Comparing with the farmland
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distribution pattern, we discovered that the situation of separation between human and
land, water and land is main factors influence landuse and population capabilities.

8. From the series study on ” Investigation—Assessment—Management” of the natural re-
sources in Fangshan County, we completed the study that approaches on applied engineer-
ing system of Loess Plateau by remote sensing. Also, we successfully transformed the in-
vestigation and assessment result, both concerning resources and environment, to the man-
agement and operated developing program. A land resources oriented planning model which
coordinately developed resources and environment in poverty mountainous area of Fang-
shan County was put forward. An adjustment program of landuse structure which took the
fundamental farmland construction as the core work and took integrated developing of
farm-forest-pasture as agriculture development direction was posed. All of those develop-
ing programs got the high appraisal from the local government.

9. According to the study result of natural resources distribution characteristics as " Differ-
ence from east to west and changing from south to north” , we raised magnificent develop-
ing and management programs for the whole area. This plan suggested that the local gov-
ernment should built up three economic belts from west to the east and two major industri-
al centers. The three economic belts are; the west economic belt of husbandry and fruit on
loess area; the middle economic belt of farm-husbandry, and water conservative forest on
loess area; the east economic belt of forest and husbandry on loess area and rocky region.
The two major industrial centers include the north center of local mine base on loess hilly

area, the south center of hybroelectricity, aluminum smelting and integrated agriculture.
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