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PEseEIHk, /NE& 8= 6000kg/
hm?, JEEFRIE 1496 HoE
K. THEEI A4 =500k g -
A good harvest is in sight. The vei
saline-alkali land had reclaimed, ¢
salt plots in iDongzhuanghui all §
eliminated. The wheat yields was
6000 kg/hm?. The grain output in-
creased to 500 kg per capita in [
10 years. The total yields in-

creased by 3-fold in 20years.
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Peanut spread all over the farmland. Liu Songlin and Hu
shuangniang et al. are estimating the yield increase ben-
efits of comprehensive control of drought, waterlogging
and salinity. For the 20 years, the occupation of grain per
capita increased by 2.7- fold, 7-fold for cotton and 6-fold
for oil crops.
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Wi, SBREES. BE
FHTMIRE 14 x 10%g, 15 8

2.4 x 10%g, .
Picking new cotton. After Yanhe
River had excavated, the saline-
alkali wasteland to the north of vil-
lage had reclaimed into nice
farmland. Houying had provided
annual commodity grain of 140

thousand kg, commodity cotton of k
24000 kg. R4
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R 7hm?, Fhit 20 x 10 4R,
HA5R 4000 1%,
Fruit hanging heavy. Houying de-
veloped orchard13 hm® and af- .
forested area of 7hm?.Planted
200 thousand trees, in which
apple trees was 4000 pear.
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Live and work in contentment.
The income per capita of
Houying was 410 yuan in1984,
increased by 7-fold than that
B¥ before controlled.80 % of the
%8 pcasant have had their own
§ new house. Electric network
was set up, using running
water, set up the cooperative

"4 medical service and
,M kindergarten.
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Picking Castor-oil seed. Houying vil-
lage utilized the wasteland planning
false indigo, sunflower, castor- oil, al-
falfa etc.Reclaiming saline-alkali land,

fertilizing farmland and increasing
income.
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Good circulation of eco- j§
environment. The forest belt in both 5
banks of Yanhe River. Planting i
Tress 200 thousand in whole village, =
tract of forest 7 hm?, set up the shel- ¥
ter belt in farmland. Preventing land-
slip for canals and ditches, improv-
ing microclimate, decreasing salt ac-
cumulation by evaporation and pre-
venting dry hot wind.
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Yanhe River--drainage outlet for
excessive rainwater and saline
groundwater. Yanhe River
across the north of village, depth
4 m, discharge 28 m?/s. Yanhe
River flow to Longzhihe River,
Fuyanghe River, Ziyahe River
and Haihe River, at last to the
sea.
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1986 FEE KW EBERABKRSE TSS9
B8, SEKFTEERTIREM. MK, ERNE
#HITR., EXEEAESMNEZE (Mangagement of
Farm Irrrigation Systems) (1990 &£ ASAE HFR)
International exchange and cooperation. Dr. Hoffman et al.
of Investigation Group of USDA had visited Houying in 1986.
Exchanged with Chief Enginner Houlu and Liu Songlin, Wang
Fengyi, Fang Sheng, Chen Xiuling. Hofman invited Fang
Sheng in the writing of iManagement of Farm Irrigation
Systemsi(published by ASAE in 1990).
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Received foreign guests. Investigation Groups
of Danmark (1972), Albania (1974), Mexico
(1976) and America (1986) had visited
Houying Pilot Area. The picture shows that
Liu Songlin is passing on introduction for Al-
bania Saline- alkali land Reclamation Investi-
gation Group.

BERZFHINFES
BIKMTHKISE e e, BT, 8
B2RERRME ALK, ESR5HELES
B, BEXATKIEEEREIE, 5X
k. ERUFREET.
State support and scientific guiding. The Hebei Water
Resources Bureau has planed and implemented the
projects of Longzhihe and Yanhe Rivers, organizing
and set up the Houying Pilot Area and Experimen-
tal Station, guiding the comprehensive control of
drought, waterlogging and salinity. The picture shows
Dai Zhefu, the vice bureau director is check up on
work of Houying Pilot Area and taken a group photo
with Lin Songlin and Wang Fengyi etcal.
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THHTEAF. ZFVS
NERY—KIZL 18m?,
Iron Girl. The excavation of
earth achieved million m? for
construction of canals and
ditches in Houying Pilot Area.
The picture shows that Wang
Fengyi excavated earth 18
m? each day,while she was
17 years old.
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ABSTRACT

The book “ Comprehensive Control of Drought, Waterlogging and Salinity and Its
Techological and Economic Effects” summarizes the practice experience and research results of
the comprehensive control of drought, waterlogging and salinity, the prevention and control of
secondary salinization in irrigation district, which has promoted the sustainable development of
agriculture in Houying Pilot Area of Shijin Canal Irrigation Distrct in North China Plain. The
book reveals the laws of occurrence of drought, waterlogging and salinity and their
charactristics; Puts forward the way of comprehensive control, related technological measures
and design parameters of irrigation and drainage project for salinity control; Summarizes the
practical effects of integrating irrigation with drainage to comprehensive control of drought,
waterlogging and salinity in different water years experienced 20 years; Analyzes the benefits of
economy, society and eco —enviroment. The book can be used for reference in the project of
prevention and control of secondary salinization of soil in similar irrigated area in arid, semi —
arid and semi — humid regions in the world, and in the process of water diversion,
transportation, storage and irrigation of the Sonth —to —North Water Transfers Project. The
book is fit to read for reference by leaders and personnel of science and technology of
production, administration and scientific research organization in the field of water resources,
agriculture, soil, hydrogeology, forestry, environment protection and agricultural economy

etc. , and also by teachers and students in relevant university, college and technological school.
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Foreword

With the rapid development of the hydraulic engineering construction in Hai River Basin in
1958, in most of the mountainous areas of its tributaries storage reservoirs for retarding flood
water were constructed, for alleviating drought in spring and summer seasons in plain areas, local
runoff in rivers and water diverted from Yellow River were used for irrigation, check gates on
river channels and plain reservoirs in low —lying lands were also constructed for water storage in
order to increase irrigation water supply. In this period the reservoirs in mountainous valleys
played important role for flood control and industrial and agricultural water supply, while the
water storage and irrigation projects constructed in plain area caused for a time serious problems
of water logging and soil salinity. The rapid development of the secondary soil salinization in a
large scale in the Hai River Plain at that time had its natural and historical reasons. The extensive
territory of the plain area, the mildness of the slope of low — lying lands, the micro
geomorphology with the crisscross of gentle mound, Inclined lands and depressions are the
unfavorable natural conditions for land drainage. The intensive variation of perennial
precipitation and the concentration of annual rainfall in July — August up to 70% of the yearly
total due to the influence of monsoons lead to alternating drought and waterlogging, as well as
soil salinity. Usually drought occurs in the gentle mound, waterlogging threatens depresions,
and in inclined lands the soil salinization is widely developed. The Houying Village of the Shen
County is just located on the mild inclined lands of the alluvial plain of the Hutuo River, the
farmlands there, under which the groundwater mineralization is as high as 5 ~ 10 g/L, suffers
from high soil salinity all through the ages. The historical reason for the rapid development of
secondary soil salinization was lacking experience for land irrigation in a large scale and paying
attention only to diverting and storing water for combating drought and irrigation, not foreseeing
the risk of inducing waterlogging and soil salinity at the beginning of the People Republic. In
1963 an extraordinary torrential rain and extreme flood occurred in the Hai River basin, which
caused serious waterlogging and flood disasters. After that, in order to permanently harness the
Hai River, people in Hai River Plain excavated main drainage rivers and outlets for disposing
storm and flood water to the sea, which laid sound foundations for the comprehensive control of
disasters of flood, waterlogging, drought and soil salinity.

The experiences and lessons for salinity control accumulated in Houying Village are
representative in North China Plain. After the establishment of the agricultural cooperatives, the

major measures taken for salinity control were scraping the surface saline soil and construction of



dykes enclosing the field for increasing rainfall infiltration, excavation pits for changing the top
soil, leaching of salt by saline groundwater and construction of platform land, and so on, but
due to lack of outlets for removing drainage water and salt, although these measures were
effective for a short period of time, the soil salinity could not be brought under radical control.
Since 1958, the Houying Village began to divert water from the Shijin Canal for irrigation, due
to lacking drainage system, irrigation caused the rising of groundwater level, which led to the
aggravation of the secondary soil salinizatiom. After the extreme flood in 1963, the Hebei
Institute of Hydrotechnics together with the Houying Village summarized the historical lessons
and adopted the experience for salinity control both in China and foreign countries, based on the
rule of occurrence of drought, waterlogging and salinization in seasonal arid and semi —humid
areas, put forward an idea of comprehensive control of drought, waterlogging and salinity. The
measures of the salinity control were combined with those for combating drought and prevention
of waterlogging; leaching of salt was carried out not only by irrigation with river water, but also
by rainfall water in rainy seasons and combined with removing storm water and disposing
excessive salt; the engineering measures of irrigation and drainage are combined with agricultural
techniques. After repeated experiments and tests and continuous improvements, the “four
combined” comprehensive measures were formulated, namely: hydraulic engineering measures
combined with agricultural ones, irrigation combined with drainage, deep drainage ditches
combined with shallow field ditches, surface water irrigation combined with groundwater
irrigation. For removing excessive water and salt, along with radical haressing the Hai River
the main drainage ditches, Longzhihe and Yanhe Rivers were excavated as drainage outlets, in
the farm lands the branch, lateral and farm, as well as field drainage ditches were also constructed
as infrastructures. Before 1970’s the surface water from the Shijin Canal was used as the major
water source for irrigation, since in extreme dry period the canal water could not be guaranteed,
after 1970’s wells were constructed and groundwater was also developed for irrigation. Thanks to
the comprehensive measures after 10 years of efforts the ecological environment in the Houying
Village had experienced tremendous changes, the cereal production had been increasing by 14%
each year, up to 1974 the average cereal production per'capita was increased to 500kg/a, and
another 10 years afterwards in 1984 the total cereal output was increased to 4 times of that before
the comprehensive control.

The outstanding achievement in Houying Village was attributed, firstly to a firm and hard
working leading group of the village, which valued scientific proposal for comprehensive control
of drought, waterlogging and salinity. Secondly to the support of the government and the
guidance by the scientific institutions, the scientific research and technical personnel of the Hebei
Institute of Hydrotechnics and the Houying Experimental Station led by Prof. Fang Sheng
adhered to the technical route of combination of theory with practice and technical personnel

with masses, continued their experimentation, even in the hard time of the “ Cultural



Revolution” when the Experimental Station was dismissed, until the full success in scientific
research, increase of crop production and improvement of ecological environment was achieved.
Thirdly to the spirit of close cooperation between different units and specialities, acquiring each
other$ strong points to overcome one’s weakness, thus to obtain the comprehensive benefits of
technology, social economy and eco —environment.

The book “ Comprehensive Control of Drought, Waterlogging and Salinity and Its
Technological and Economic Effects” written by Professors Fang Sheng and Chen Xiuling not
only systematically summarized the experience of comprehensive control of the Houying Village
and the results of scientific research, it is also a historical review of the process of prevention of
soil salinization and reclamation of saline lands in the North China Plain in the period of sixties
through eighties of the 20th century. Houying Village is an outstanding example of
comprehensive control of drought, waterlogging and salinity in North China Plain, it has
realized the scientific consideration of comprehensive control, rapid increase of cereal and cotton
production and improvement of ecological environment. The experience of Houying Village not
only can be used in surface water irrigated areas of North China, where there is high standing of
water table and soil salinization due to lacking drainage facilities, but also could be of important
value of reference for similar irrigated areas suffering from waterlogging and soil salinization in
arid, semi —arid and semi —humid regions in the other parts of the world. Although at the
present time waterlogging and soil salinization are no longer the major threat to most part of the
Hai River Plain, still the groundwater in 69% of the total area of the North China Plain is
saline, with the implementation of the South —to — North Water Transfers Project, in the
process of water diversion, transportation, storage and irrigation in a huge scale, there is still the
risk of development of secondary soil salinization in case of mismanagement. The publication of
the book “Comprehensive Control of Drought, Waterlogging and Salinity and Its Technological
and Economic benefits” and the experience of Houymg Village to be introduced therein are still

of important actual significance for water receiving areas of the South to North Water Transfers
Project.

ZhangWeizhen
2003.7.19

The author is the professor of Wuhan University, academician of Chinese Academy of Engineering
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