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ECOLOGICAL REGIONALIZATION OF HUANG-
HUAI-HAI PLAIN IN CHINA

Y. Hseung, Zhu Shou-quan and Wang Zun-qin

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

The Huang-Huai-Hai plain is one of the largest alluvial plains and it is also an
important agricultural region in China. It is mainly formed by the flooding and
sedimentation of water system of the Huang, Huai and Hai rivers. Due to the flat
relief and poor drainage, there is a large area of saline soil of which the groundwater
is salty in the central and eastern portion of the plain. This area belongs to the semi-
humid and semi-arid climatic zone. Owing to the influence of Pacific monsoon, it
is dry in spring and rainy and flooding in summer and autumn. The crop yield is quite
unstable. Under the specific biogeographical condition, an unique regional ecosystem
is formed in the plain; and the alternation of drought, flooding, salinization and alkali-
zation induce the extreme complication and unstability of the ecosystem in this region
which seriously influences the development of agricultural production and national
economy.

Water and soil are predominant among the ecological factors in this plain of which
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water is the most active one. The harmfulness of drought, flooding, salinization and
alkalization are all exhibited through the soil; at the same time, the effect of climate
and relief on the ecosystem is also very important and it can not be changed by human
effort at present; however, the water can be adjusted, and the soil can be improved,
therefore, the drought, flooding, salinization and alkalization can be controled; the
ecosystem may be also altered under the conditions mentioned above. The control of
the drought, flooding, salinization and alkalization in this region is mainly dependent
on the adjustment and management of water, and drainage is the most important pre-
condition of development in the region. Only to develop irrigation under the condi-
tion of good drainage system being built, it is possible to control these disasters. In
the end of 1950s, in order to solve the arid problem, water has been diverted from Yellow
river for irrigation in a large area.

Because there was only irrigation without reasonable drainage system, and with
long term carrying water in the canals, and so many reservoirs were built in the plain,
the ground-water table in the plain was raised, which induced the secondary saliniza-
tion and swamping of soil extensively and the deterioration of the ecosystem greatly in
this region. From the viewpoint of ecological balance, irrigation must be combined with
an effective drainage system. Recently, well-irrigation in combination with well-drainege
adopted in this area has played an important part in facilitating the good eeological
balance. From the viewpoint of hydraulic engineering system, the diverting, storage,
irrigation and drainage of water should be considered as an entirety. In the develop-
ment of irrigation and construction of an irrigation area, drainage should be firestly
taken into account, and the designa and implement of drainage system should be prior
to those of irrigation system.

The project of diverting water from south to meet the need of the north China
plain is not ¢nly related to the development of national economy but also greatly
affects the changes of ecosystem in this region. No matter which route of the diver-
ting project is adopted, it will certainly inerease the water input of the region, and
consequently, the present salt-water balance of the region will be changed. An inade-
quate design of the system of diverting, storage, irrigation and drainage, and a
unreasonable management of the system may always aggravate the salinization and
swamping of the soil. Therefore, in the design and implement of the project, an
integrative consideration of drought, flooding, salinization and alkalization is of most
Importance ; and these disasters are closely related with the ecosystem. Therefore, it is
necessary to carry out the study of ecosystem and eeological delimitation.

The aim of the ecological delimitation is to control the drought, flooding, saliniza-
tion and alkalization ecomprehensively in accordance with the local conditions and to
establish a good and stable ecosystem which is favorable for the study development of
agriculture in the region. The guidline and principle of the delimitation are to analyse
the factors affected the ecosystem-climate, relief, soil, hydrology of rivers and hydrogeo-
logy ete-and their influence on the agricultural production with the viewpoint and
theory of ecology. These factors are the components of the system which are interacted
each other. The ecological regions are delimited on the basis of difference in action of
the components on the ecosystem and the similarity or pecularity of their ecological
structure and function, and then, the ways and direction for the improvement of the
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ecosystem are proposed. At the sametime, the regularity of salt-water regime is the
theoretical basis for the control of drought, flooding, salinization and alkalization, and
the structure of ecosystem is dependent upon salt-water regime. So it is necessary to
control the disasters and to improve the ecological environment by means of suitable
and comprehensive measures and in acecordance with the local conditions.

On the basis of principles mentioned above, the plain is delimited into eight ecolo-
gical areas: (1) the piedmont inclined plain area of Taihangshan-Yanshan mountains;
(2) the gentle inclined plain area of Yongding He-Jiyun He rivers; (3) plain area
of Hai He river; (4) plain area of Huang-Zhang-Wei rivers; (5) plain area of Nansi
Hu lakes; (6) plain area of Huang He-Huai He rivers; (7) coastal plain area of Bohai
sea; and (8) coastal plain area of Yellow sea.

Finally, detail discussion is made on the major characteristics of the ecological
areas and the measures for improvement of the ecological environment of the areas im

this paper.
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Bohai coastal plain region
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