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Preface of Second Edition

According to undergraduate specialties list issued by Ministry of Education re-
cently, the former soil and water conservation specialty and desertification combating
specialty were united into soil and water conservation and desertification control special-
ty. Based on this background, the program named as the study and practice of under
graduate training and teaching content as well as course system reform in universities
and colleges about agriculture and forestry, which was approved by Ministry of Educa-
tion( Contract No.04 ~20), and charged by Prof. Wang Lixian, Prof. Zhang Qixiang
of Beijing Forestry University, and Prof. Zhu Yinmei at Zhejiang University, listed Prin-
ciple of Soil and Water Conservation Engineering as a key professional textbook towards
21st century on the basis of principle of soil and water conservation and other relevant
textbook, some well—experienced teachers were organized to.compile the textbook of
Principle of Soil and Water Conservation Engineering (1" edition) ,which was published
in October,2000.

With the development of science of soil and water conservation and the new tasks of
Chinese eco-environment construction, the textbook of Principle of Soil and Water Con-
servation Engineering(1* edition) was supported by Beijing Forestry University to be re-
vised, and was listed as‘the eleventh’ programming textbook of China for higer educa-
tion in 2006.

In order to reflect the recent research progress about soil and water engineering,
the new compiling committee was organized , including some researchers and teachers in
Beijing Forestry University, Nanjing Forestry University, China Agricultural University,
Northwest A&F University, Shanxi Agricultural University, Jilin Agricultural Universi-
ty, Shandong Agricultural University, Chang’an' University, and Southwest University .

The Compiler in chief of this textbook is Prof. Wang Xiuru, College of Soil and
Water Conservation, Beijing Forestry University. Associate professor Qi Shi, Post doctor
Zhang Chao and associate professor Liu Huiqging, are vice compilers. The preparation of
the division of the chapters are as follows. Chapter 1 and chapter 2 are completed by
Prof. Wang Xiuru and associate professor Qi Shi, chapter 3 by associate Professor Liu
Huiqing, chapter 4 by Prof. Wang Xiuru,section 1 ~2 of chapter 5 by Prof. Duan Ximi-
ng,section 3 of chapter 5 by Prof. Liu Xia,chapter 6 by associate professor Zhu Shou-
jun, chapter 7 by Prof. Wang Xiuru and associate professor Wu Xin, chapter 8 by
prof. Wang Xuiru and Ren Shumei, chapter 9 by Zhuang Jiayao, chapter 10 by Chen
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Preface of Second Edition

A lot of scientific and technical literatures quoted in this textbook can’ t be listed
in bibliography due to page limitation. We express our deeply gratitude to their authors.
By limitation to our knowledge and practice , mistakes and fault may exist. We wish read-

ers would give critical suggestion about this textbook in order to revise it.

Wang Xiuru
May, 2009, Beijing



W EESm——————- -

B

R

Vi
F2mAE
F1mHE
HETEE B I eereerriemieeriere et e st s (1)
11 JKERE K AMREE cooeeeerrrerrrensensinisentesenene et ee s (1)
L1l KRERKKTBEIELAESE cooereeeererererrnnnrnreasesiinneniinsnnen,. (1)
1.1.2 AKRERBMBRIE A coeevvrrerrmmemrmminieie e, (5)
L1.3 KEAREE KSR cveoevrrmnmomrerrimnannreecmnoniinnneiaenan (8)
1.2 KRS TGN RFPEE oeeveerrrermremsemrnesiriosiessnnsenns (9)
12,1 BFFLRE -oooeoreerememmeemmeninen ettt peerane (9)
1,202 REAZRBIAMEE roorrresmrie . (10)
13 AERRETRRBRE oooevrereneemermmmssencenans e (11)
1.3.1 BAKIREIBEE oo (11)
1.3.2 EREBBFIBEE  coovveernem e, (12)
1.4 KRG TR SHMAFEBIHIER oo, (13)
BB B [ oo (15)
2.1 EH BTG MENL cveeereeeerreesrnrmsssrmniasesienasserisstesanaesses e, (15)
2.2 BEEBIMES coeeeernensis et s (17)
2.3 BEHBIBIRI I cveereererrrremrrrerennemniesesnetansensnesiese e (20)
2.3.1 ABEEHLR]  ceeceeenenie e (20)
2.3.2 ABEAGIRIE  ceeereerreereerenennenee SRR (23)
2.3.3 ABEHRFEIFEB  cooeeeeeeerereini, (38)
2.3.4 EFFIE  cceereerrereer (50)
EIE UHHEITETIR --vvveererermrrrrererantnreeniaitetesssieeene it e e (64)
3.1 BHEREIRE TAR creerrereereerrreereesseeirieeitesste e st e sresn e s e assten (64)
< T U B ' © RO PP PSSO PN R (65)
3,12 BLTBAE  ceveeeerreccesneerrernnnineneer et (68)
31,3 BIHEABUEIE  coreerreerrisniesenene e . (71)

3.1.4 ,ﬁ];jg;r_;rg ............................................................ (72)



5.2

-5.3

Hom
6.1

6.2

6.3

6.4

5.1.1 ZBI#gAER -overeereecriti i aee e (130)
5.1.2 BIFEAFE e (131)
5.1.3 BIAEFaE o, (131)
5.1.4 BBriEaF cceeerererniiiii e, (131)
5.1.5 BBrHjak cooeeerteiiiiiiiiei e (141)
5.1.6 BEFah L ceecerreiiiiiiiii s eaes (146)
PEFPHL  ceeecmmnmniii RRLETR L IIIIICEEELEELIEE (148)
5.2.1 EEMGER LB oo, (148)
5.2.2 MIAGEAE ccerererieniii (149)
5.2.3 MEBEEEFEHHZT -corvererrrmrerrrrrenriiriiiieeieren. (155)
5.2.4 EEMBIEFEIEIT coooerrrreerrrreretniinia. (159)
HE B v (171)
5.3.1 BEMEGHEE B LR o, (172)
5.3.2 BEMURHEEEE coovrrnn e (173)
5.3.3 BEHIEGFEATE +ovovrerereeerorintiiniiiii ., (175)
5.3.4 BEHUEGHF I coevrerrrirm e (182)
5.3.5 MAREHFDRESMAEARMGEH oovvemrmes (185)
5.3.6 B EFH R AETT oeroerreerier e (194)
FAMEHT  coreermemn e e (197)
PRI ZH R . APFEEHER]  vvvvveerrmsmsnnnsnmnnnnisnienieneaans (197)
6.1.1 BAHIMATEBMB AN oovverrrer (197)
6.1.2 BAHIMIELLILAR oorevreeerirrenrataisiiiiniiitiiieiinen ('198)
6.1.3 MM REFSBARA «ooeerrvevninnin (200)
6.1.4 FEHIMMEGAET +orererrreerrrermmiiiiiiiierereiee e e e (200)
TAHEIT TRREIRI  -oreveemerermmrmmeemrmmenr ettt (201)
6.2.1 MBI B GAE -oovreeeerneerananniannens eesecesecrnecrnes (202)
6.2.2 HUEEIEFE eerrreerireriii e (205)
6.2.3 EitFHKELRIEY LSS sresesresssessiiiinisnien (205)
6.2.4 RILIMATFFI «ooveerrerrmmmemiinniii (209)
PAHEIITIBERIEL  cvevvveerrerrromemsnmrnnritener sttt (210)
6.3.1 AHIMIMBEGHIT covrrrerrrrrrmmetnioniiiiii, (210)
6.3.2 HAMMMBBEIRI --ovrrennreenie e (212)
A HIBETE  crevemerirmi cerrineanes (218)
6.4.1 LMMEHFEBIMAEEE verrriniiinii (218)
6.4.2 ETIMBGE R UL coocvecemceremrennemnmniiriaeane, (220)
6.4.3 LtmehsEitE IR R O IR IR IR R TR TR I (224)

6.4.4 EIMEGEEE I --eervervrremrrmmnri (227)



8.2

8.3

8.4

8.5

FoE
9.1

9.2

9.3

9.4

8.1.1 BEEMATHERAIGEME (293)

8.1.2 MHEBTEHME v D T T (294)
8. 1.3 AREIABARBIEIIG «oreeeeerrereneneemrerernniiieienreeetaaens (296)
PUEE TR concersressimsansasssiiesssissssississssnsosssonisinsatssssaonsansnes (296)
8.2 1 HFAIAMBEAII coorerrrrerrnnnr e (296)
8.2.2 A TAMIEITEHI -ooerrrreorerrrrrarenreiiiaiernaneannan. (298)
HEPGTRIA  cvooeerrerrsrernseraemnteistas e s s s snn s (308)
8.3. 1 T HI ceverevrnrernmenuoreeneesuiecnimeisnertneenesruneriiernnsemnnenes (308)
8.3.2 JHHL wereereeneernserranernressinticiaetertnieatarttternnareasersnens (315)
JEPEYE T TR +oorreeererrmmmsnessertmiiiie ettt teeen s (318)
8.4.1 HMBEHEA cvrvrerrrerenn hrerernans e (318)
8.4.2 EXIBIEAGHLE] ceverrerrrrrnee et (319)
8.4.3 FFFTABIEIEIT --ovrrevrrrmrmrrmrniarrrerrnier et (321)
8.4.4 FIGHEFLMIEFE «oroeerermmrnreraeere et (324)
8.4.5 TMIME MBI IE <oreerrerrererenrierareriiareettatiaienianaiann (324)
TIFAEAAEIT FABEIG  wveervreresremremessessesnsseesisesisnseissesssenseeas (329)
8.5.1 BALTEBMEELEFTHER coovrrrerrrmmmersnraiinsiins (329)
8.5.2 MAABBEMAEN., AAFBEEE «correerrreeererinennnnn (330)
8.5.3 TAEAMBEMFTEFRAR rrrererreerriranreeniiiene, (331)
F11E: 5, 4 - - T PP (339)
D U R (339)
9. 1.1 JEBEFEFR oroerrerrerrmmmen e (340)
9.1.2 HJFiHE wrorererrreree ettt et eea s naenans (341)
9.1.3 HTRF -oveeevereerennen e teeeerteeeerereereneaeran . (342)
0. 1.4 JREMFEFATE <overeerereesreememmmmminrensiint e (347)
9.1.5 KRAMERFod B oo (349)
IKEEBASAE BB FURIEIK L -veeeveerrerrremesseremmsinnemneniienniens (356)
0.2.1 KEMBEIEWLE, evremrrmreormmmmmmsn (356)
9.2.2 JREBEGGIEAERAL creererreerinaiiiiiiiiiiiiiiiiii (358)
BHE KRR PEASIIGE  revereeeornerseesnmsinnmnenininens (359)
9.3.1 BHAKAAE FARIEAKE BRI <ovvevmeerrerennes ST (359)
9.3.2 HHERERNBERIAFBEGEE roeereninenns FRTTTT (360)
BT ARMBER TR oevreereeemennes v (362)
0.4.1 BRI cooeererreee (362)
9.4.2 B H I coovrerrerren (370)
0.4.3 EBEAGFET PR ccoorrrerrmsni (377)

9.4.4 KEBEFEMERBIEFFE oreeerreermniniinn, (378)



Contents

Forword
Preface of second edition
Preface of first edition

Chapter 1 IDtroduCtion  -«---sesessescesreessssiinimnininieis st (1)
1.1 Soil and Water loss and their conservation «rescsssressesseeseeesersneereens (1)
1.1.1 Situation of soil and water loss and their damages «-++c+ecoseee (1)’
1.1.2 Accomplishment and benefits of soil and water conservation
........................................................................... (5)
1.1.3 Basic principles of soil and water conservation --ecereeesenteet (8)
1.2 Research object and main contents of soil and water conservation
FNGneering  ++++++esessesesesssnmsssimiss sttt (9)
1.2.1 Research object --seessssesssnessarserssssssisinitinsissnnsannee (9)
1.2.2 Contents of soil and water Engineering «-cscereecerserensoceciens (10)
1.3 History and development of soil and water conservation engineering ‘
................................ P R G I D)
1.3.1 Chinese history of soil and water conservation engineering
........................................................................ (11)
1.3.2 Worldwide history of soil and water conservation engineering
.................. veereereenrinneerereennssernansnneesansninseenenenses (12)
1.4 Relationship between soil and water conservation engineering and other
GUDJECES  ++oseressernssnssssnasestn et e (13)
Chapter 2 TEITACIDE -+-sererosesessssssseotstsesesssssstissmin sttt (15)
2.1 History and development of terracing «:::ss-sssessrerssssnesessnsssaines (15)
9 9 Classification of teIrTaces «:+ees-sseeessersserennnssssssss e (17)
2.3 Planning and designing of terracing «-«+++ssssessesensrermrnnsnesseesssnes (20)
2.3.1 Planning of terracing ««+++ssessssesssssesssessrineesnaianases veeee (20)
2.3.2 Profile designing of terracing ++-e-+seereesessees reerrreeraaes (23)
2.3.3 The cases of terraced field plan design «-ecvecreeesseeees RCRLILD (38)

7.3.4 Calculation of earthwork  --esesrreessersesnsimernnniinnniiieaienn (50)



Contents

3 .

4.5 Level ditch for afforestation «+««+ces+rsssrssreseesseasenssansrnnsearsaarenns (123)
4.5.1 Fish — scale pit w++e=seereeseersemnsersienininieseessanienasensean, (123)
4.5.2 parallel ditch +++eesrerrmrrrrecnnii (124)
4.5.3 Jevel BEnch --ccccetrrecerersecntarseseenrrrearasnsasneaseeiarnrnsons (128)

Chapter 5 Sand hindrance Profect ««---««-----e--seeeseseserrersssreeriureoninsans (130)

5.1 Check dams for stabilization of gully beds  --c-coeereverevnieierinee. (130)
5.1.1 Fffect of Check dam «+--=cersserernsessnerernserernseesssneesennnns (130)
5.1.2 Type of check dam «---eceesseeessseeermmnanennintenneecneee s (131)
5.1.3 Site selection of Check dam «+«++-sseserresrerenaraarenarnaasenees (131)
5.1.4 Designing of check dam +++seesseessseessermieeseesesanseasas (131)
5.1.5 Structure of check dam  «----- PP (141)
5.1.6 Construction of check dam «+e+e+sseessesssrernrrenrersaeeesnonns (146)

5.2 Check dams for sediment storage «++-+e++es et (148)
5.2.1 Benefits and position selection of dam «+ee+eeerrenriiseccecnainn. (148)
5.2.2 Type selection «t+-ssseeesreesoueeens evreremereeeeaneieeeeraeranns (149)
5.2.3 Definition of dam height and sediment storage :+reereereeee (155)
5.2.4 Profile designing of dam «e++esessrsrreniiiiiiinn (159)

5.3 Arch dam  -e-eeeeresrererntiiieiiietiatitiiintitiseriarretieteresitntnsreons (171)
5.3.1 Construction condition for arch dam  «erereeereserieereiencian. (172)
5.3.2 The position of arch dam «+++escesssrnrrrereerinrininininiininee. (173)
5.3.3 Plane arrangement of arch dam  ++eceeseeeeessrenieniiiiniian (175)
5.3.4 Calculation of arch dam «r+e++rrresrrerreermerecessmmemseommmmnnes (182)
5.3.5 Sliding stabilization analysis and design of gravitational mound

........................................................................ (185)
5.3.6 ' Structure of dam and a treatment of dam basis -crerereeeeee- (194)
Chapter 6 Silt storage dam for farmland construction -+-c-crececieerennee (197)

6.1 Component, classification and benefits «s++++ssssesrsssesrarsscerienneees (197)
6.1.1 Component and application property =-«er-esxeceereceserenees (197)
6.1.2 Key project of dam --+++eerssessscininminnmiinnitinnttenenn, (198)
6.1.3 Designed flood standard «+++ssesesereresssnnnnnnasinneniiienns (200)
6. 1.4 Benefits of dam  recoeeesiresvaenirarionseninsmieienienenesneeenes (200)

6.2 Planning of dam works --esssseseerees e eeenere b s siasen ittt raeanes (201)
6.2.1 Planning principle and distribution of dam series =«--+-c-::-+ (202)
6.2.2 Selection of dAm Site  «+-+etsssersrerernmesearrenserienssseensss (205)

6.2.3 Designed data collection and characteristic curve drawing



Contents - 5 -
7.4.1 Plane design of drainage difch  +-s+sreesseseessseseessesianeene (276)
7.4.2 Types of drainage ditch =--ssveeessrecesisrienininiiiniiiienns (278)
7.4.3 Against silt measures and cross section design of drainage ditch
PP PP (279)
7.5 Sedimentation WorkS ««ee-estestreceseasesrorersemorsersorurarosssscsnsenssas (281)
7.5.1 Plan and arrangement of sedimentation --+<-:<++ SITIITCLIIPRLE (281)
7.5.2 Capacity of sedimentation — «<seesrs=ssssrrressseerromcaronases, (282)
7.5.3  Structure of sedimentation ++«+essrersesrrrrerteraraierieriernnans (283)
7.6 Crib dam «cetecrecesrorecransenriireessririienstioonsnraninssssnsnsinssnans (284)
7.6.1 Characteristic and types of crib dam  -seeccerecereeecnccecnnnn. (284)
7.6.2 Designing of crib dam «---esreeeereeeeesisinininniiiinii, (286)
Chapter 8 Bank protection works and river regulation --:---eecocceeereene (293)
8.1 Horizontal Erosion mechanism of river «ceecececerecenciiiniiniiiiiiiiii (293)
8.1.1 The characteristics of transversal erosion and curve current of
WALET  +cveeetessessnsesnsaneussnssnssssnssesssssnsornssenssasonsnsnns (293)
8. 1.2 Mechanism of watercourse evolvement — «coesreerceccrccecnnnns (294)
8.1.3 Protection and improvement of transversal erosion ---:-re-ese: (296)
8.2 Bank protection works eessssseceessesinineiienniiiiie (296)
8.2.1 Purpose and types ---sreseessreseecnseiesiiinenns Ceeerecariannes (296)
8.2.2 Designing and construction «++=+sss-eeseesssssnressenassnsneaesns (298)
8.3 Structural measures of river Tegulation «+-ss=ssesesererreisrniiniieiiinen, (308)
8.3.1 spur dike «eeeerseeresrreemiie i (308)
8.3.2 longitudinal dike «-reeseereessnnremiiinniiiit (315)
8.4 Farmland construction on flood plain  +e++esesseserersseesisnneneeninnen. (318)
8.4.1 Types of farmland construction on flood plain ««-esececeererese (318)
8.4.2 Planning of regulation line ++se-eesserersrnnerrirnninnniiiinan, (319)
8.4.3 Profile designing of new river channel  +++ereeseesiernninene, (321)
8.4.4 Planning. of regulation structure «++++-ssssesssesesssesssnnanneess (324) -
8.4.5 Means of farmland construction on flood plain  +-crecreeeceess (324)
8.5 Ecological restoration and remediation of stream ---r=coereresnrenaasens (329)
8.5.1 Theories of Recovery and reconstruction for degradation of
FIDATIAN ZONE  ++eseeesssssrsssistmmeriitsienantteenetassasaneeas (329)
8.5.2 Meaning, target and demand of river rehabilitation  «-+v+--+- (330)
8.5.3 Methods and technology of river rehabilitation  ---evvveeences (331)
Chapter 9 Small reservoir  +-+sessessssersrrmmnsriemnannierneniiinieiiiii veeeeea (339)
0.1 General introduction s«+++ssssssessrersrrrerrrsteiruisssoriiserssneerasenns (339)



PrIp—

Contents 7 -
10.3 Water pumping and diverting project planning --eccorreeescaeeeeneneee (404)
10. 3.1 The classification of water pumping and diverting «-+++--- (404)
10.3.2 The position of pUmp  «+++sseessererserumrursnssmssasesnssnses (406)
10.4 Water carrying and distributing project planning — «eoerecerersereseees (408)
10.4.1 Planning of channel system «:-+se-seesresmssmremiieniinnnass (408)
10.4.2 Planning of pipeline system ««+=-s-sessmeeesssssarsseasensasns (423)

10.4.3 Planning of affiliated structure »»-+««++sssserereeeeresssnnens (427)



