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Study on Dynamic Evolvement of Modern Sandy
Desertified Land in Horqin Region, China

Abstract

Desertification is one of the most serious environmental and socio-economic prob-
lems in the world today. According to the United Nations Convention to Combat Deser-
tification, “desertification” means land degradation in arid, semi-arid and dry sub-humid
areas resulting from various factors, including climatic variations and human activities.
China is one of the countries suffering from serious desertification especially in the
North China where sandy desertification is developing rapidly. Sandy desertification is
land degradation in arid, semiarid and sub-humid regions resulted from the interaction of
irrational human activities and fragile eco-environment, which brought on decline of iand
productivity, loss of land resources and appearance of desert-like landscape on the land
surface. As one major type of the desertification, sandy desertification has become the
most severe environmental and socio-economic issue in the North China. The desertified
land distributed in large areas and its spread rate had increased decade by decade for last
50 years, which created huge endanger on eco-environment and economy, and threaten
the survival and sustainable development in many regions. It should be provided with
science significance and practice worthiness that to carry out study on the desertification
cause, process, endanger, trend and control.

Horgin is a typical desertification region in the interlacing agro-pastoral region in
the North China. Because of the cultivation in large areas and over-grassing during last
100~200 years, the landscape had become sandy desertified land from former grassland
with scatter woodland. The extending of sandy desertified land had caused the environ-
mental degeneration in the region and will jeopardize the whole northeastern region of
China. So it is a severe problem to be attracted attention and to combat it. We choose
the Horgin Region as the study area. Based on the field investigation-observation and
the remote sensing and GIS (Geographic Information System), we try to obtain and an-
alyze the time-spatial distribution of sandy desertified lands for last 5 decades, and then
to discuss mainly the changes and interaction between natural conditions and human im-
pact on the desertification process and mechanism. The desertification-developing trend
is brought forward according to the possible changes of the driving factors to the deserti-

fication process.



We combined the basic theory and research methods of physical geography, biolo-
gy, sociceconomic and remote sensing and GIS to make thorough study on the follow-
ings in the region:

1. Systematically analyze the impact of Holocene environmental variation, natural
background and human activities changes during historical period on the development of
sandy desertification. According to the fieldwork, former research results and remote
sensing data, we summarized the regional distribution and extent characters of sandy de-
sertification.

2. Based on the regional character and L.andsad TM image analysis, we summarized
the characteristic of indicators for monitoring the sandy desertification, and have formu-
lated a run-of-mill system of classification indicator and degree-gradeds indicator for
sandy desertified lands. Among those indicators, the main one is the land surface change
caused by wind erosion, at the same time the changes of vegetation, soil and eco-system
have been considered. A system of remote sensing monitoring on sandy desertification in
the Horgin region has been established. Compared with some available technique meth-
ods, this study adopts the method comprising of field investigation and in-situ valida-
tion, interlocution between expert and computer to interpret the remote sensing data.
We chose the Landsat TM 4,3,2 wavebands for better information analysis, inputted
the surface property into the computer. and compiled and integrated data by ARC/INFQO
to gain the distribution and area data of sandy desertified lands in different landuse types
(like farmland and rangeland) and different degree (like slight, moderate, severe and
very severe desertified land). The results of interpretation have passed the landtrue in
the field with more than 95% true precision, which paved the way for following work.

3. We integrated the TM data of the year 2000 for 105 000 km® in the Horgin Re-
gion and the year 1991, 1996 and 2000 for 8§ 000 km* of Naiman Banner, and compared
former research results to study synthetically the dynamic changes of the sandy deserti-
fied lands in the region. The results indicated that the sandy desertified land had spread
quickly from 1959 to 1975 by increased 9 084 km®(+21. 47%) in the region, and it con-
tinued to extend until 1987 by increased 9 624 km® (+18.72%). Among those deserti-
fied lands, the very severe and slight one have increased obviously by 2 333 km®
(+82.5%)and 10 775 km®(59. 3%) respectively. Meanwhile, the severe and moderate
desertified lands have decreased 2 463 km* and 1 023 km® respectively. Until 1990’s, the
total areas of sandy desertified land had decreased from 61 008 km® in 1987 to 50 142
km? in 2000 (—10 866 km® or 17.8% ). Among those desertified lands the moderate
one had deceased mostly by the area of 12 518 km*(—58.3%). The very severe and se-
vere desertified land areas have not decreased (10 584 km® in 1987 and 10 489 km® in
2000) because they were more difficult to combat. The result from the Naiman Banner
study has the same trend like the total Horgin Region. For last 50 years, the process of
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sandy desertification had gone through a process of development more development re
version. By the year 2000, the situation of desertification in Horqin Region was still
austere,

4. Based on the changes of time-spatial distribution of sandy desertified land. we
probed into the driving factors of modern sandy desertification combined with the analy-
sis on the climatic variation and the change of human activities and their function. Some
suggestions from the study on climatic driving factor are; (1) the semiarid climate cre-
ates the essential conditions for desertification development. (2) viewed from the com-
pounding model of temperature and precipitation, there were lower temperature with
normal precipitation in most years during the 1960’s., which show the decline of drought
grade; during the 1970’s there were lower temperature with lower precipitation or high-
er temperature with lower precipitation in many years. which show the strengthening of
drought grade; entering 1980’s there was increase trend that the higher temperature
with higher precipitation, which show a better period for recovering the natural vegeta-
tion; for last 10 years there were many years came through higher temperature with
lower precipitation, which show the strengthening of drought grade again. The climatic
variations for last 40 years have affected directly the process of sandy desertification by
different compounding model of temperature and precipitation in different decade, and
affected indirectly the process by the human economic activities responding to climatic
variations. Although the climatic driving factor has presented the trend in favor of the
desertification development in the region. but for last 10 years such function-driving fac-
tor has been counteracted by other function that was propitious to the reversion of deser-
tification. Some conclusions from the study on human driving factor are: (1) the human
activity is much more active to the process of desertification. which are mainly incarna-
ted by changes of landuse pattern (from traditional rangeland 100 years ago into agro-
pastoral interlacing region) and enhancement of landuse intensity (over-cultivation. o-
ver-grazing and over-fuel collection ); (2) the natural vegetation had been destroyed sui-
cidally by human activities that had accelerated the development of desertification. Take
soil wind erosion as example, such human impact can increased wind erosion by 4 to 10
times contrasted with natural one. In other word, the contribution rate in this moment
is 75% from human at least. Along with the degree aggravation of desertified land. the
acceleration of degradation on soil nutrient, bio-diversity and bio-production can be 3 to
10 times or more contrasted with natural process; (3) the human activities can reverse
the desertification process depending on reasonable landuse and adopting varied preven-
tion and cure measure for combating desertification. From this point. one can say that
the human driving factor play absolutely role on the process of desertification.

5. Synthesizing the above analysis of the natural and human driving factors that im-

pact on the occurrence and development of sandy desertification, we believe that the hu-
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man factor is more active and important between those two factors. So it should be paid
more attention on the human impact on the development and reversion of desertification
when we are going to forecast the trend of desertification. There were different com-
pounding models of temperature and precipitation during last 40 years in the Horqin Re-
gion. which presented periods of drought grade declining or strengthening, and the de-
velopment of desertification was slowed down or accelerated. Based on the study, for
next 10 years or more, there will be an increase trend of temperature and no obviously
change of precipitation, which will lead to strengthen the drought grade. Other studies
in more extended region all supported the forecasting. So, just considering the natural
driving factor. the climatic variation is propitious to the development of desertification in
the North China. On the other hand, the population pressure on the Horgin Region had
been increasing for last 50 years, which resulted in unreasonable economic activities to
speedup the process of desertification. Although the increased rate of population had
been dropping at recent years, the existing population pressure on the land exceeds the
environmental capacity., So it will be in the developing trend of desertification in the
Horgin Region for next decade if the human negative activity is going to persist impact
on the process of desertification development during next decades.

But it is very encouraging that the desertified land had been reversed during last
decade in Horgin Region, which proved that the desertification could be prevented and
controlled if the human practice landuse reasonably and make effort to combat desertifi-
cation. It s the positive aspect of human driving factor to the process of desertification.
The methods for ameliorating the landuse and management, for example to remove over-
cultivation, over-grazing and over-fuel collection, and to adjust the balance of cropping
and stock raising, and to increase the fund and science and technology. to improve the
grassland ecosystem into human-agro-pastoral ecosystem for increasing the environmen-
tal capacity will be the key point to control desertification. Summarizing the above dis-
cussion we would like to point out that the process of desertification in Horgin Region
for next 10 years or more decades will present the reversion trend.

6. There are some insufficiency in this study, such as (1) 4 times are not enough to
monitor the desertification during 50 years; (2) the limitation of choice and employ the
remote sensing data; (3) the quantitative study on the contribution of driving factors to
desertification is inadequate, so that it is difficult to forecast the desertification process
trend in detail. It is very necessary to carry out comprehensive study to understand the
process of desertification in quantity. It could be expected to obtain better result if, in

particular, a quantity methodology had been improved to study the desertification.

Key words: Horgin region; sandy desertification; remote sensing monitoring; dynamic
evolvement; driving factor; developmental trend; semiarid
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