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Preface

At the begivtang of 21st century, China has jnst entered W T0),
and the Educationad Viniciry has ssced College English Teaching
Program, in whieh acadenue English Reading is listed inmo FEaglish
Teaching Plan, and crnphasizes that <tadents should learn Fuglish
during the four-vear college study without stopping in order o read
academic magazines and materialz. According to this vrogram and
the eatalogue issued by Educational Mimisiry, English Department
and Water Conservancy and Architecture College compile a book
English Course for Agricultural Water and Soil Engineering in order
1o mect the demand of professional teaching in some eolleges and
technicians in the fields concerned.

The content of this hook is very wide, including hydrology,
water resource, construction and planmng of hydraulic enginecring
works. hvdroecononnes, hydraulic soructure, hydiopowoer, soil water
conservation, hydraulic machinery, water environnient , construction,
rnaterial,, ireigation and drainage engincering.

The book i= composcd of 18 units, and cach unit has intensive
reading and extensive reading, The content is arranged according o
the difficulty, from the hasie condition of hydrology o the research
of water and soil engincering Nefd. We provide translations to every
intensive reading., and all the 1exts are acenmpanted by vocabularies
and exercises.

Professor Dai Chunsheng offer 4 lot of help 1o this book.
Besides, Xing Zhenxiang, Li Huijuan, Yu Guorong, Jiang Ning, Guo
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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 cur knowledge and tinne, there must
be some inadequacies and mistakes in this book, we hope the readers

can offer help and criticize us.

Yal.i Yang
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Unit 1
Pt A

Water resources of the world

[t 15 hardly necessary to state that water is one of the most
important minerals and vital for all life. §t has played an important
role in the past and in the future it will play the central role 1n the
well-being and development of our society. This most precious
resource 18 sometimes scarce, sometimes plentiful and alwaye very
unevenly distributed, both in space and time.

Towards the end of the last glacial pericd, about 18000 years
ago, the ocean level has been estimated to have been some 105-120m
lower than at present. The difference is equivalent to 40 < 10 k' of
water. If this waler was stored in the form of ice then the total
water eqaivalent of the polar caps and glaciers must have been about
three times that at present. During the Jast contury 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 ot about 430 km' fyear; some estimates of this
increase are even as high as 1750 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 t0°km*, not covered by water, means a lowering of the
groundwater table by 3.2 mm/fyear, 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 level could more readily be
ascribed to changes in the wolume of the oceans, caused by
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The

atraospheric water content is cyuivalent 1o less than 3 em of water
and the toral amount of watcr in growing natrer {the biomass) s
less than 10km®. A more lluninating picture is obtained when the
water masses involved o the processes of the hydrosphere—as the
glohal circulation s referred to—are assoctated with their turnover

Lrnes.

Tuble 2 Fresh Water Resources of Continents, after Lvovich({1973)
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1 Il Jerland,

2. Excl. Caradian Archipelago and including Central America.

3. Inel. Trsmania, New CGuinea and News Zealind For New Guinea ot al, (1972} estwnare
precipitation at 3130 oun and o] runcl T a0 2310 mam.

4. Excl. Antaretica, Groenland and Canadien Arctupelage.

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

Ann. Runoff ko - !
Populatien : ! 4 | Steble
(F969 m 103 Total Stable 70 JIIHomi Portion
Poruon .
oo [z 3100 1324 ARSO 2100
i\_:la. mel. Japan & Plulippines A 13190 | 3005 | 6463 - 1460
Afncy mel Madagascar 345 1225 1905 ! 12250 35000
MNorth & Central America _:_*_.'5-1- - 5‘}60 238(]_- 17844 | 7123
Soath Arneria 18K ©OHYARN 3900 S5213 | 20745
Anstrala, Wew Guinea, New Zealand 15 165 495 10900 27500
Avsrlia | 1245 | 2 2950
New Zealand A 387 P50 | 12900000 56000
All land arcas 3567 CO38830 | 14010 | 108G | 3928

The fresh water resources of Continents are shown i Table 2
and the per capita volume of runoff in streams and rivers is shown in
Table 3. It is useful to reflect that Furope and Asia together
accommodate aboutr 76 % of the world population but have only 27%
of the total fresh water runoff. About two-third of the Farth’s
surface is arid or semi-arid where the extent of agricultural and
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industrial development depends primarily on the availability of
water. Of the total land surface of 140 X 10°km®, only about 13% is
arable and of this about 10°km’ is at present irmigated. Few people
realize that In? of water is required to grow 1 w0 3. Skg of dry
matter by agricultural cropping, or to make about 14 kg of paper,
36kg of steel, etc. If we allow for a wal consumptive use of water
for all purposes of 1000m’ per head per year then Table 1 shows that
Furope and Asia are close to the poputation limit ser by availability of
fresh water™ . In order, however, to make vse of all the available
water it must be stored and distributed. For example, the [ndian
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.
Arnother example is the basin of the river Rhine. The annual runoff
is about 69%m’ {year and the population is about 50 million, which is
1400m® [year per capita. The total use of water is approaching
25km’ fyear 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 guality aspect in a narrow sense refers
to the poliution of fresh water by domestic, industrial and
agricultural wastes. Not only may water returned 10 a river be unfit
for use but a much greater volume of the river flow is made unfit for
other uses. Mineral cils, 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 toral runoff of rivers. But water quality is also important
for recreatinnal 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.
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Technical Terms

mineral | 'minorol . WU GALD

vital [ 'vaitl] « @6, ASRTHERRR

well-being  ['wet'biin]  ». 55 5H)

precious [ 'prefos| o FRE;EER

scarce | 'skess] o .BRZW;AER;HF K

plentiful [ 'plentifal] . KEM; FEH

unevenly [an'ivonli| ad. AXEIAY AR

distribute [di'steibjut] oz 5070 ECE

glacial ['glefol] a. FKTFON)BHRET ;R O ) )
polar ['poulo] a.(EEIL)ARAY; GEYRIMMA  ». HRER;IRTE R
fic=

glacier ['glefo] n.¥KJI ()

puzaling 'paziig] o . WEEN; FAER

equivalent [i'kwivolant] n. %53 o HHEH, FXH
average |'mvoridgs] «. VI o TR HL
annum .3

exploitation [ cksploi'teifon] n. JFE, &4 ; FIH
excess [ik'ses] n.id4h8EAG) o AW
recharge [ri'tfadz] o #MFE; 3R, HIE

evidence ['evodons] n.ilEIE: BERE IR

ascribe  [o'skraib. vt AEe- BF A Fgere s BT
continental [ konti'mentl] a. KEGH(YE)H

drift [drift] ». 28,20

warp [wop: o 338 HIn; R

variation {;veri’eij'an] I

respect [ri'spekl] n».KFR;HH

biomass «. 48R EYAE

illeminate [ilumineit] . BB B4



hydrosphere ». K3 ; KHE ; b IR ACH

global ['glaubalz‘ a. &ERRY, & FAY
turnover |['tamouwve] n. BIEE ;I {HIE

arid ['erid] o TRI;TRE

semi-arid [ 'semi'erid] «. ¥ TEH
availability [aveile'biliti] ». ABRIAYAVE; Al Atk
arable ['eerobl] a. B TH(H); n. AbH; ] B
cropping [ 'kropin] » . FhiE ; BERE
consumptive [kon'samptiv. « JHZRAY, HFE(HERY
subcontinent [sab'kontinont]  n. AR, I
evenly ['ivonli] ad.FHE(HE 51304
redistribution [ ridistri'bjuzfon] n. FFEC; T
anmnal [ 'snjusl] . BFH

approach [o'proutf] ot ¥4 n JNA
reasonable ['r‘iznabl] a%ﬁ%,lﬁ%m

wfit [an'fit] o B8 S0 AEK

radioactive [ ireidiou'zktiv] a. BOFHERT
strontium [ 'strontiomn ] n B

spoil [spoil] we.H3h; 70 285

sewage | 'siuidz] n. 357K FARE(RER)
maintenance | 'meintinens] 7. 4R IR I EH
ecological [iitke'lodzikel] «. A=ZS(F)HY

km® = cubic kilometer 37 Tk

mm = millimeter 2

km?® = square kilometer FJ5FH

polar cap 1%d , ik

in excess ofrr=e 50 RLTRLE

averaged avers:-- ¥y eETE- -

continental drifts KRS

with respect to-+++ K KT

water content 5 /KE

eom= centimeter JEX
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water mass KPR

per capita BEA

allow for  FEF]D oy AT () e
per head | A

distribution system EJJ{J},
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be of the order of - ?’} e
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Rhine EET

Europe EUM
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Nth America JE3EM

Sth America  F &M

USSR = Union of Soviet Socialist Republics
New Zealand #FFE =

Ieeland K&
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