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At the beginning of 21st century, China has just érrit:':té:dv WTO, and the Educatiqnal
Ministry has issued College English Teaching Program,in whichlaégdgmic English Reading is listed

into English Teaching Plan, and emphasizes that students should learn English during the four-year
college study without stopping in order to read acédemid magazmes and materials. According to this
program and the catalogue issued by Educational,_,‘.‘_;Min
Conservancy and Architecture College compilg:“ a booi( E -'l' Course for Agricultural Water and
Soil Engineering in order to meet the demand of professional teaching in some colleges and
technicians in the fields concerned.

The content of this book is very wide, including hydrology, water resource, construction and
planning of hydraulic engineering works, hydroeconomics, hydraulic structure, hydropower, soil
water conservation, hydraulic machinery, water environment, construction, material , irrigation and
drainage engineering.

The book is composed of 18 units,and each unit has intensive reading and extensive reading.
The content is arranged according to the difficulty, from the basic condition of hydrology to the
research of water and soil engineering field. We provide translations to every intensive reading,and
all the texts are accompanied by vocabularies and exercises.

Professor Dai Chunsheng offer a lot of help to this book. Besides, Xing Zhenxiang,Li Huijuan,
Yu Guorong, Jiang Ning, Guo Longzhu , Wang Qiumei, post graduates from NEAU offer a lot for this
book , here ,we want to show our gratitude to them.

‘Because of the limitation of our knowledge and time, there must be some inadequacies and

mistakes in this book ,we hope the readers can offer help and criticize us.

YaLi Yang

English Department and Water | L]
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Water resources of the world

It is hardly necessary to state that water is one of the most important minerals and vital for all
life. It has played an important role in the past and in the future it will play the central role in the
well-being and development of our society. This most precious resource is sometimes scarce,
sometimes plentiful and always very unevenly distributed, both in space and time.

Towards the end of the last glacial period, about 18 000 years ago, the ocean level has been
estimated to have been some 105 ~ 120m lower than at present. The difference is equivalent to 40

x 10°km’ of water. If this water was stored in the form of ice then the total water equivalent of the
polar caps and glaciers must have been about three times that at present. During the last century
there appears to have been a puzzling increase in the total water equivalent in oceans and as ice. ©
Measurements indicate an average rise of ocean level of 1.2 mm per annum or about 430 km’/
year; some estimates of this increase are even as high as 1 750 km’/year. An explanation is that
this water comes from exploitation of groundwater in excess of recharging, but 430 km®/year
averaged over the total land area of 134 x 10°km®, not covered by water, means a lowering of the
groundwater table by 3.2 mm/year, or a third of a metre in the century and there is little evidence
to support this on world wide scale. ® Indeed, changes in the sea lével could more readily be
ascribed to changes in the volume of the oceans, caused by continental drifts and warping of land
masses. According to Fairbrige (1961), variations of + 100m with respect to present level have
occurred in the last 300 000 years.

Table 1 Quantity and Distribution of Water

Area covered 10%km? Volume in 10°km’ % of total volume

Oceans 360 1370323 93.93
Total groundwater, incl. Zones 64 000 4.39
of active water exchange (4 000f) (0.27)
Polar ice and galciers 16 24 000 1.65
Lakes 230 0.016
Soil moisture 75 0.005
Atmosphere water 510 14 0.001
River 1.2 0.0001

1 458 643 100
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The total fresh water amounts to 88.32 x 10°m’ or less than 6% and only 0. 5% is readily
available in lakes and rivers. The atmospheric water content is equivalent to less than 3 cm of
water and the total amount of water in growing matter (the biomass) is less than 10km’. A more
illuminating picture is obtained when the water masses involved in the processes of the

hydrosphere—as the global circulation is referred to-—are associated with their turnover times,

Table 2 Fresh Water Resources of Continents, after Lvovich(1973)

Runoff .
Area Precipitation Evaporation
Total Subsurface
108km?

mm km? mm km® mm km? mm km?
Europe! 9.8 734 7 165 319 3 110 109 1 065 415 4 055
Asia 45.0 726 32 690 293 13 190 76 3410 433 19 500
Africa 30.3 686 20 780 139 4225 48 1 465 547 16 555
Nth America® 20.7 670 13 910 287 5960 84 1740 383 7 950
Sth America 17.8 1648 | 29 355 583 10 380 210 3740 1 065 18 975
Australia® 8.7 736 6 405 226 1965 54 465 510 4 440
USSR 22.4 500 10 960 198 4350 46 1 020 300 6 610
Total land* 132.3 834 110 305 294 38 830 90 11 885 540 71 468
Australia 7.7 440 3390 47 362 7 54 393 3028
New Zealand 0.265 2 059 546 1 481 387 599 159

1. Incl. Iceland.

2.Excl. Canadian Archipelago and including Central America.

3.Incl. Tasmania, New Guinea and New Zealand. For New Guinea et al. (1972) estimate precipitation at 3150 mm and total
runoff at 2110 mm.

4. Excl. Antarctica, Greenland and Canadian Archipelago.

Table 3 Freshwater Runoff per Capita, after Lvovich(1973)

Ann. Runoff km?
Population Stable
Stable m’/Head
(1969 in 10%) Total Portion
Portion
Europe 642 3100 11325 4 850 2 100
Asia, incl. Japan & Philippines 2040 13 190 4 005 6 465 1 960
Africa incl. Madagascar 345 4225 1905 12 250 5 500
North & Central America 334 5 960 2 380 17 844 7125
South America 188 10 380 3900 . 55213 20 745
Australia, New Guinea, New Zealand 18 1965 495 10 900 27 500
Australia : 12.45 362 2 980
New Zealand 3 387 150 129 000 56 000
All land areas 3 567 38 830 14 010 10 886 3928

The fresh water resources of Continents are shown in Table 2 and the per capita volume of
runoff in streams and rivers is shown in Table 3. It is useful to reflect that Europe and Asia
together accommodate about 76% of the world population but have only 27% of the total fresh

water runoff. About two-third of the Earth’s surface is arid or semi-arid where the extent of

ddds dddd




agricultural and industrial development depends primarily on the availability of water. Of the total
land surface of 140 x 10°km?, only about 10% is arable and of this about 10°km’ is at present
irrigated. Few people realize that 1m’ of water is required to grow 1 to 3. 5kg of dry matter by
agricultural cropping, or to make about 14 kg of paper, 36kg of steel, etc. If we allow for a total
consumptive use of water for all purposes of 1 000m® per head per year then Table 1 shows that
Europe and Asia are close to the population limit set by avaﬂability of fresh water®. In order,
however, to make use of all the available water it must be stored and distributed. For example,
the Indian subcontinent is at present not short of water, which is if the water was distributed evenly
throughout the year over the entire continent. But to achieve this redistribution we should require
storage and distribution systems on a scale not yet known to man. Another example is the basin of
the river Rhine. The annual runoff is about 69km’/year and the population is about 50 million,
which is 1 400m’/year per capita. The total use of water is approaching 25km’/ year or about
30% of the total runoff and this is about the fraction of the runoff that can be controlled at
reasonable cost.

However, it is not .only the quantity but also the quality of water that is important. The
quality aspect in a narrow sense refers to the pollution of fresh water by domestic, industrial and
agricultural wastes. Not only may water returned to a river be unfit for use but a much. greater
volume of the river flow is made unfit for other uses. Mineral oils, for example, make water unfit
for drinking in a ratio of 1: 10°, one gram of radioactive strontium-90 spoils a reservoir, i.e. 1:
10%. The sewage discharge annually is of the order of 430 km® and it spoils about 5 500 km’.
This is more than 30% of the total runoff of rivers. But water quality is also important for
recreational use, for maintenance of the ecological balance, etc. Indeed, water quality today is a

subject of its own right and for this reason will not be further discussed here.

mineral ['minorol] n. #41; THLY vKE (1) B9
vital ['vaitl] adj. OFERY, RATHR/VHY polar ['poulo] adi. (FdL) |EY; GE)

well-being [ 'wel'biip] n. &3 ;HH
precious ['prefos] adi. EHRM;EEN
scarce ['skeas] adj. BREHY; RNEH;H
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unfit [an'fit] adi. REYHK;ARAEH

radioactive [ reidiou'@®ktiv] adj. BEHM
)

strontium [ 'strontiom] n. 42
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%) '
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polar cap AR5, b

ﬁ"—i ......

mm = millimeter
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Nth America L3

Sth America BFEW
USSR = Union of Soviet Socialist Republics
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water content
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water mass
per capita
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terrestrial water
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New Zealand FFg2 : Aitken ¥ H
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Canadian Archipelago & K3 & Japan HZ&
Central America P FEH Philippines JEfE

Tasmania I ET Madagascar Tkl in

Comprehension

Decide whether the following statements are true or false. Write ‘T’ for true and ‘F’ for false.
1) The quantity of water in the last glacial period is larger than that of it at present.

2) Because of continental drifts and warping of land masses, the sea level changed.

3) The total fresh water constitutes a very small part in the amount of total water and it is

very available easily.

4) The Indian Subcontinent is at present not short of water.
5) The pollution of fresh water made a large quantity of water out of use
Vocabulary
1. Spell out the words with the help of the given definitions and first letters:
Du not smoothly or regularly
2) v essential
3)a result of adding several amounts together and
dividing the total by the number of amounts
4)p of great value
5)i make clear; help to explain
6) s large land mass that forms part of a continent
7) g world-wide
8) a suitable for ploughing and for growing crops
9) a happening every year
10) s make useless or unsatisfactory; ruin

2.Fill in the blanks with suitable phrases from the list given below. Change the form where

necessary

of the order of--- refer to -+ allow for---

in excess of-:- with respect to

1) It will take you half an hour to get to the station, traffic delays.

2) Her salary is $ 100 a week. &
3) This is true English, but not to French. .
4) The baggage was fifty kilograms.




5) The new law does not

r and Soil Engineering

land used for farming.




Port B

What causes flooding

What causes flooding? The basic cause is excessive runoff from catchments into river systems
incapable of carrying this extra volume. Can science and technology prevent flooding or, at least,
reduce its severity? Unfortunately, this is a complex problem to which as yet there is no very
satisfactory solution.

Let us consider first the reduction of runoff from catchment areas. Some regions have soils,
which have low absorbing capacity. In a heavy rainstorm such soil is quickly saturated and all
additional rainfall then runs off into the river. A seasonal variable is the moisture status of the soil
at the commencement of a rainstorm. If the soil is already moist, a relatively minor storm could
still cause heavy runoff because the soil incapable of retaining additional moisture. Man does not
easily influence these factors. However, man’s utilization of the catchment area can have an
important influence on flooding. Large scale cleariﬂg of trees and scrub greatly reduces the
capacity of the soil to retain water. It also tends to cause soil erosion, which aggravates flooding by
choking rivers and streams, which deposited silt. Correct management of catchment areas is
therefore one important approach to the problem of flood control.

A more direct approach that is used in an emergency is the construction of levees. When
rising floodwater threaten a township the citizen’s form work-parties to build barricades of sandbags
along the riverbank, hoping that these barricades will hold back the fold waters until the
emergency passes. It may be wondered why levees are not usually built as permanent structures so
that the town is protected at all times. The reason is that levees are an unsatisfactory solution to the
problem. If a levee collapses, the floodwaters escape as a sudden deluge with increased capacity
for destruction. Levees as they divert the floodwater from one area frequently create or aggravate
problems in another. They can be a cause of enmity between communities for this reason.

Another approach is the construction of dams so that floodwaters can be retained in a reservoir
until the crisis is over; slow release of the water during the succeeding weeks or months would then
be possible. Combined purpose irrigation and flood control dams would seem to be a logical
solution. Unfortunately, a reservoir; which is to be used for irrigation, needs to be kept nearly full
in the winter while one that is to be used for flood control needs to be kept empty, so that it is
available as a water store when needed. This conflict of operating requirements means that
combined purpose dams are rarely feasible. Separate dams would be required for flood control and
their very high cost makes this an impractical solution. The next approach to the problem is that of
improving the capacity of the river to carry larger volumes of water without overflowing its banks. A
number of measures are available, some simple, and some complex. They all have widespread

effects on the river so any of these measures should be used as part of a comprehensive plan. Work




RUKETRES
and Soil Engineering
of this kind is known as ‘river improvement’ or ‘river management’ .

One simple, but important step is to ensure that the watercourse of a river is kept free of
obstructions. These frequently consist of dead trees, which have fallen into the river, where they
remain to impede the flow of water. ‘They are called ‘ snags’ and the removal work ‘ snagging’ .
Many of the trees which line Australian riverbanks, are hardwoods, which are too floating so, they
remain where they fall. Furthermore, hardwoods are very durable; large red gum logs have been

known to survive over a hundred years under water.

- - NS
bank erosion - Y%
- [ -

outside curve

Fig.1 River bank erosion

Fig.2 Cut-off channel

Another method of increasing the capacity of the river is to remove choking plant growth.

8 Early settlers introduced willow trees to many of our rivers, partly for shade, partly to recall Old

England and hopefully to reduce the erosion of the riverbanks. Unfortunately, these are difficult to

control ‘and willow infestation is now quite commonly a problem. Protection of the banks of a river




