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Rural Water Conservancy Modernization Based on Environment friendly Agriculture
SUN Jirr hua, CHEN Cheng, YAN Zht jun, WANG Hur rong,ZHU Qiarr de, ZH ANG Ming yue
(Nanjing Hydraulic Research Institute, State Key Laboratory of Hydrology and Water Resources and

Hydraulic Engineering Science, N anjing 210029, China)

Abstract: With the rapid development of water conservancy modernization, the construction of rural water conservancy modernt

zation received more attention. The rural water conservancy modernization w as necessary and urgent from aspect of macro strat

egy. The critical issue was agricultural nor point source pollution during the construction of rural water conservancy moderniza

tion, and the environment- friendly agriculture was the fundament al approach to reduce the pollution. Some measures were pro-

posed to develop the environment friendly agriculture and implement the strictest water resources management system.
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Fig. 1 Variation of grain yield in China from 1995 to 2010
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Fig.2 Variation of effective irrigation area and cultivated area in

China from 1995 to 2010
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Fig.3 Variation of fertilizer consumption in China from 1995 to 2010
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Fig. 4 Comparison of agricultural production efficiency of

China and other agricultural production countries

223 REEGTR™E

RGBS EAG T2 1M, V2 B K1 Bk TOE SERLTE )
S T BRI Qe b e P EUK B B R R T
HRE] 87 R Ml T T G B () B T AR 2 2 000 J7 hm?t'S)
b K5 S v A THIJR TS S o AR K B, v 380 3 1)
50% LA FR BT AP RS By, a1 bRk R 1
NGB E BN 77% 85 33 4%1'9 . #E 20104 2 45—
A [y PR A AR, A B R WHR R R, (T
SR 3028 96 J7 1, S 42 32 Jit, R 472 89 v, ik
AR5 G A 2 5 SR LA 1324 09 7 t, B 28 47
J7t BVE 270 46 J5 v, oy o4 LR 43. 71%, 67. 27%
RIST 19% o 1] LUE HY TR ¥5 44 16 DTk E O I B v 4,
JRR M K BB I R

AR A i DR AR MY T 95 ¥ S I G S Y e (A —
4 X ek, L2 B B A T RS e 5 g iR, S Tk .
AT U575 F (s RV A 28 2 VB K A T, TR
(0 0 A B R I 47 B A DRI Al o A AR A R R 43 ST R A AE
TEME TS G IR G, A AN it B £ k=, 1o FLAE 3 [ Romy
MO i B R K 2 A AR AN BIAR B o B 2, B2 I A0 A RE
1) 88% FET- N B 33% #85 A3 KA i g AT
PRSI EREGE Ak, AME B2 5 ) 31 Al AR 7 1 48 5 2% 2
A B AN T4 4 42 B (8 R FR R T I Bk 2
P2
2.3 RAZREES

7 2T AR K 7K BRI 5 A R 03 T, AR A AR B
ARk e 2 20 T AN L T 55 G R 917 R A, n KOk 7K 5 G
FIREL T o IR2, TR v 3 A M T TS B/ B i, KR
A KRS e R K AR A ) RS54 AN BIAR AN v, BRIk
SCOLIUARAR I AR RS KR . IR0, o A0 52 R 4F R K IR 2
BRGRARFKFIA (5 A Hbx I E BT 52—, |
ARV THI G V5 G 51 R (9 A% 5 7K B 55 ) 380 8 7 T 5% i) 1) R A
RN FRALERR RIAL S 28 BrIR T o AR B /K BR B5575 G4 2 I
JBIRI R G, IR IR 53 Bt B 32 (1 SIE 5 1 i) A5 o ad A AR
PR BA A 8 BE St AR b A= 7y 3R A R A i > 1B AR
{10 T B, o Ot AR i DA R L B i 2R W T, PR B E R
HRE R OK 22 43 B

IRIE R U 280 A Ml e N A T o AR M T 90 s R AT
FIZE T HUBGE T 28 SR MR BGRB8 00T, SO R
Al ot K IR (K8 5 5, AR K — ZERF AR MR BT K

K H B E e 163 ¢



F 11 B% 67T H - BACEEAF I 2013 F 5% 4 1

1 TU ) DUAR IR A g L B3 AR M 7 AR, I 32 2
Tt A A T AR 285 MR L, SO Rl R BOR, i Ak b A= 3
TR RS TE A R, 2B AR A7 T AL AR
TR I BRI o FRIE A A A G o R AR
AN FEDDAE PR ] TR 4% 5 0, o5 ket g K, o /D i
FIZK, 2 P R 42 o ) B 0T 20 e g /> 78 AT K
R, AR B KA AR AR B, 2 K R34 ) H A
s M R A A 2 AAGHE | B ST O P 1 A R A
S, AU S Bl AR b i 5 e R TR, RN T HE S
8, KD BEIX PR 945 s vk .

FEE FICIRAETE 22 B ROE X Rag T —E Tk
S A M I SR AR (RIRE ) 14 A1 R, a8 B Tk A
JEER) SCHT SRR SR T A MY R ) ST 26 7K1, 0 AT GEAR b AT
oS, 0 i I AR b T T e, Rt IR A R (AR N A
PR BRI, A58 4 T AT 1

3 )

3.1 S BB AT AR e & ALK
AR 52 1) 2 5 8 U 240 8 B A P AR A Y Rl
V4 S IR P R K DT B B 1 R SR, BT [ 5K TR ER
BEAC I T A I T e RN R, 3T BREE AU R A R %
TZEEI PR R AL, 5 A5 ATUBOURF A R % 14T 3
TURIAT Ay 77 2o 30T BRI AT T A Ml B 80 2 SR N A ) 17
P T T, AR AR Ml A BRI 2 RS LA

G ) B 5 TR A AP 280 A K R T MR 2 — 1 A E AR
ORI T o 3 768 B A B S T Rk, SO A ok PR I
Vo 5B VR 2 PR PR AU AR AR F R B, 4 [
P A AR R TR AT 3
3.2 I ARG FAMENE

PRI TR A R R T O K
TRF G5 TR, AF R A L7 S ACETT S B ok LAk 3% 1k
BB . DRIL, A T3 w2k 7 i AR i, 5 A TR SR A
NZE AR HME B, A BEER SR ) R S SRR RUE I A
Ui, Ltk s 2 LA 1 A 3T S AR AR, R RN R
PR, ST AR 28 5% 10 T R R R

Al A A 20 M Y Ik BURE -2 0 BRI
AR AR R B v R M YR 1 R 2, b AR b R e R
iy L, LR A A b T 55 e B 2 3 HE AT R B R
R 7 3 3 P R S LR S 1 BB BURF B
5 U TR AR N R S 3 4% A, I BRRL L St R
2 S T, Tl 5 A1 1
3.3 AR IRIHA TR R B R A

TEIRBE AU A B = R o, 3L LR 2 P R R
AAEAR M AR 7] A7 3% )R 2500 K, HESRIR B BR B
A AN AL AR A . BRI, A3 6 T 3 AR [ g 2
PR RN P 2R e BEAT A A FFRBE 438 VA

T, 8 15 5 TR A 0P 280 A 2R B (10 3 2l A
ISR AL T 0 B, TSI 1o 2 R BB M. A UL,
IS K0T B85 A I 0 A b 42 S A U T 95 e R 2 BF 9, 7

164 ¢+ Kk Bl B OE

OIMTARNAER= 1 A NP H I T b, 5 R RE 43 T FR 8
IR Al 5 A P R 45 1 A AR R K v A I 95 4
ST, 45 H 5 B 10 TR 88 A U TR e M 2 7 42 o e M T
(TR 25 06 0 Sy B8 A 0 A I ) T e ROV 17 PR (6 R
5% 8
3.4 ik REE, K AEC LS B 3O

o [ 3L B, 5 R 2 18 B, % M A% - 9 R
BIRE UK R4 P S A 2 S A SRAE A 75 4 5 S
(R0, SE 4 [ SRR o PR AT G, — LR, Rt
TR B o AR R HEAT R A, 78S B R TR R, 7E
HRAG 2000 TR il 35 0k 1 3 A AR U X, 4 82 i
B, 9 T LA 3B G AT 40 8 0 WS . T LA 7 LA o,
el AN 35 0T L B BRI K AE A I 10 2 Ak, S T2 B
I B AR M3 — 280 ey, D T B, ARAIE PR A Jep
ARl A 7 R 0 M AR RS W 2 L A0 TR B 3

74 [ BRI A I 80 R 1 X R R8s (R AR A X
TR S, B TR L A A RKR REE B, HEAT
RHE A S AR R A ST SUTF R 592 B T A . Sl T
1 G AR 5 R 25« BORF 0 B 0% SR 25 i
PREEAC 17 280 A b M (K BB, 51 5 BRAR AR Ml 1) PR 885 Ac Bef
AL R
3.5 DRt RAT T BS BRE KA KM H

TTE T ARSI, ELR T A S5, KB ket
R B AL, S BORE S 4 SRR, Bk T,
TR AT R HE B S AT B . B T A s R ., 1
V7 K BB TN TR], A Y3 35 e o, L TR, AR i
FH 5 e 10 K R, AR 7 it = B ARG, R e, b
52 335 e, R FH KA A AL

KBSk, AT T T (1 HE K L HE S TR, AT
LB A R Thfe, T DA ZE AL S5 T A T, SRR
A P B 3 B A 0 3o S BT A5 AR S  5
e 2 —, TR A 704 KA 1 Ay A b 2 7 T AL R 43 1
VR . 75 S FR B AU R A, I ET) S AR A T3 fr
VA, TR, 7R AR SR AT 4R R, A8 4 R A
WA RS B, YA 4 M X S A7 T IR Hh R 4L,
HR T 2R 25 R e, R IR K oh OBl 45 35 W, oAb HEK
SRR S | AR T KR 08 AT TR I K R
J7BE ARAE T DD B R, B3 A5 18R AR AL 1 R85,
(R RS AC I 2 AR b P i TR
3.6 WEIBHABIEE NmTE 5 KT

38 1R K8 43 X R M T K808 A, R AR B K,
ST PR R TR Y. B AR e K R P AR AR R
It TR Y7 T A5 1) L, 70 S R R 5T
LR L YK S o A8 A A4 SR e 28 K 5 M
(IR 2 S B, 4 HE T HE K L MR L 330 P 4 Rt
F3G, B M o R AT [0 S AT R B R B B BE, B ST K
- ERWEE- SRR, STILHEK A AR VA I B S
REVERC %, B2 T+ K 0%, BRAS A& H 358 HEK % H075 e S fir
(RPN . S B A B PR K CRORS 400 6 R K s, bl A8 ok
K 7 3, i B K A% 4 v R 55 e ek XU AR,



A o I T IR AR 6 KA AR B A

B AT K IR PR A TR A, 45 T Al KA FELK
S KRR -
3.7 MRIBAGFERR G S HE IR 5 REIR

RZE IR

R K4 M R A A 7R KO I AR AR, AR L
B S5, TR IR A R (0 AL 28 o B R B (RS
PR 35 R AN 3, WA B R R IRES SRR L 5 B R
ITHT 955 e 36 DI B BRI AU AR A b ST
MRASAS PR, 47 1B AR W 2, ASR 3R 55 A0 TR Al
TAEM IR RIHES), Pk, 75 TE45 A FRI R UF 20 AR Il 7 70 52
FERE AR TAHE T, R AT i A B % 7B A5 1 1 A 7K
S BUMET e R BB A I AR N 47 B BT A K £
RSB PR AL R A 7= 2 (AL 4 A 3L BRI K
P TR0 e N () 3

7843 R 4 FIIBEA AT 2 20K 2B A 7 o (1 2 4%
S AR BT A THT VB e J A A BR BEARA () 3 SR T ARJ,
515 A A ST S0 R U R TR A B U, 3 S5 T B L AT
F9 Al T R 2 7 B A 5, AR v Ak B2 S KT
FIBR 8 74 75

4

AR IR B A ¥ S5 o 7™ Ak 7K B8 950 A7 B 1) 75 22,
RS DAL BUACAL IR I B2, R OR 97 A0 T 3 AR A IR IR 1R 22
HL, BRI o B [ A A bl XS 28 55 203~ dlgs 2as Rk A&
Wi e R B EAE 1 o B R AR TR 75 G HOE™ A EL
AR, 0 I R 8 it e R PR B A e B AR N, BT i AR b S e,
Vi S Bp RS K B BRABE A TS BUA A KK B ACA,
R AR A A IR IR 4 T 22 B

(References) :

(1] JA 5. AR KR BACALVE 1 $5 b 4R R BFS[ D] 5 I LR K
2%,2007. (ZHOU Shi yong. Study on the Index System for -
valuating the Level of Rural Water Conservancy Modernization
[ D]. Jinan: Shandong University, 2007. (in Chinese))

[2]  ARFKFIBACRFAE L H AR R BTSI AT. 2006 4F i E ALK
B AR IR SCHE[ €. 2006: 64 73. (A Study on Proper
ties of Rural Water Conservancy M od ernization and its System
of Objective] A]. T he Symposium on Chinese Water Conservar
¢y Modernization in 2006[ C]. 2006: 64 73. (in Chinese))

[3]  ZKFIES. o R KB PR A ) (2011) [ R]. db5T: KR, 2012. (The
M inistry of Water Resources of the People s Republic of China.
China Water Resources Bulletin(2011) [ R]. Beijing: T he Minis
try of Water Resources of the Peoplé s Republic of China,
2012. (in Chinese))

[4]  E/NZE TKE BG5S 9B D] . B at: B K FURLEDT
FEBE, 2011. (WANG Xiao jun. Theory and Practice of Water
Demand M anagement [ D]. Nanjing: Nanjing Hydraulic Re
search Institute, 2011. (in Chinese))

[5] IR HE K R i rh O ST R AL AR KA A 22 3 SO AR
R se b i AL AR S AR5 AL P K 22 22 2006 45
2 ARAE SR SCHE[ €] . 2006: 15-25. (China Irrigation and Drair

age Development Center Research Group. Rural Water Conser

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

vancy’ S Status, Function and Main Task in the Socialist New
Rural Construction[ A |. China Institute of Water Conser vancy
2006 Academic Annual M eeting Papers[ C]. 2006: 1525. (in
Chinese))
. AR KRBT G BDIR R B SR [T A S kLR
2%,2009, 30( 1) : 123 125. (XIAO Qin. Present Situation of Rur
ral Water Environmental Pollution and its Control Counter
measures| J]. Animal Husbandry and Feed Science 2009, 30
(1):123-125. (in Chinese))
TRET . R AR Rl 5RO TV Vg G 0] A R,
2010, (11):71-72. (ZHANG L1 rong. T he Development of Eco-
logical Agriculture and Agricultural Nomr Point Source Pollution
Control[ J]. M odern Agriculture, 2010, ( 11): 71-72. (in Chr
nese) )
K GE T . i B S5 AE 4 (1995 - 2010) [ R]. dbxt: &L
HiRR A, 1996— 2011. (National Bureau of Statistics. China Sta
tistical Yearbook ( 19952010) [ R]. Beijing: China Statistics
Press, 1996— 2011. (in Chinese))
I, BT 1986~ 2007 4F o [ Bk AN 2 AR AL []
{5 BRI 27 B 2% 4R ( A AR BL# R) , 2010, 23( 2): 245249, (LU
Yan, CUI Yarr ping. A Study on the T em porat Spatial Changes
and Its Influencing Factors of China s Arable L and During 1986
— 2007[J]. Journal of Xinyang Normal University( Natural Scr
ence Edition), 2010, 23(2) : 245 249. (in Chinese))
B . B R AR (2000- 2010) [ R]. Jbst: B %
PR, 2001 - 2011. (Ministry of Land and Resources. Land
Resources Bulletin ( 2000 — 2010) [ R]. Beijing: Ministry of
Land and Resources,2001- 2011. (in Chinese))
BRI P E AR N DR MR e H R R D] A B
F5%¢,2007,31(2) : 1529. (FENF Zht ming. Future Food Security
and Arable Land Guarantee for Population Development in China
[J]. Population Research, 2007, 31(2) : 15 29. (in Chinese) )
KA IR TR RME AR 7 R T FS i R 3R 0T D . AR E: T
JboK 2, 2008. (ZHANG Xue dong. Analysis on Agricultural
Production Efficiency and Influential Factors in Hebei Prov-
ince[ D] . Baoding: Hebei U niversity, 2008. (in Chinese))
DN\ S = M R v e o Malmquist DE A HE TR ) o
AR AT A L BT L U] Rk 2 S I, 2010, (9)
59 64. (XING Xiao jun, SUN Lt juan,ZHOU De qun, et al. A
Comparison of Agriculture Production Efficiency Between
China and Foreign Countries: Based on M alm quist DEA Mod
el[J]. Business Economics and Administration, 2010, (9): 5%
64. (in Chinese))
KGR, B9, KT, 5. RIS G T sk gl 1] . v
A 234K, 2010, 26 (11) : 362 365. ( SONG Jir yong, LI Ying
tao, SONG Yu, et al. Resear ch and Prospect on Norr point Pol
lution from Agriculture[ J]. Chinese Agricultural Science Buk
letin, 2010, 26( 11): 362-365. (in Chinese))
AR T, AREALE, e, 45 & ARV IS5 5 R BUIR 5 26
FARWIIE[ ] . % B BH#, 2010, 38(5) : 2548 2552. ( ZHAO
Yong hong, DENG Xiang zheng, ZHAN Jir yan, et al. Study on
Current Situation and Contwlling Technologies of Agricultural
Nor point Source Pollution in China[ J]. Journal of Anhui Agrr
cultural Sciences, 2010,38(5): 2548 2552. (in Chinese))
(4% 205 )

K OF OB E . 165 ¢



MR ZS « 3T HRM A 0 v st 8 30 3 4 B 5 30k Al i it

[10]

[11]

[12]

FLOYMILT]. P B2y 4, 2003, 16(1):36-39. (ZHANG Xur
hui, GONG Xiaonan, XU Rrqing. Orthogonality Analysis
M ethod of Sensibility on Factor of Slope Stability[J]. China
Journal of Highway and Transport, 2003, 16( 1): 36-39. (in
Chinese))
S, XA 2R, it B IEAS vt 76T 3 B 3 b ()
[J]. %540 ) %5 TR 2%, 2002, 21(7):989-992. (NI Heng,
LIU You rong, LONG Zhi guo. A pplications of Orthogonal De
sign to Sensitivity Analysis of Landslide] J]. Chinese Journal of
Rock Mechanics and Engineering, 2002, 21 (7): 989-992. ( in
Chinese))
MR, ik, 1B e, 5 e - TR I )] A
1 1% 5 TORE 2% 4], 2004, 23(16) : 2694-2697. ( MEI Song
hua, SHENG Qian, FENG Xia ting. Application of Uniform
Design to Geotechnical Engineering [J]. Chinese Journal of
Rock Mechanics and Engineering, 2004, 23 (16): 2694 2697.
(in Chinese))
KU, Be iR ISR E VS DR SR ABURR M N A28 R 2% 5
MILJ1. 40 % 5 TR 22 3R, 2004, 23 (16) : 27032707, (XIA
Yuarr you, XIONG H ar feng. Sensibility Analysis of Slope Sta
bility Based on Artificial Neural Network[ J]. Chinese Journal
of Rock Mechanics and Engineering, 2004, 23 ( 16): 2703
2707. (in Chinese))
Ti V48 B st 5B Ak R M. JEIT: BEEEROR AL,
1994. ( FANG Kartai. Uniform Design and Uniform Design
T able[ M]. Beijing: Science and Technology Press, 1994. (in
Chinese))
XSAHB. SAS A GEREL 3 [ M. JE5T: W Tk AL,
2002. (DENG Zwr xin. SAS Systems and Data Analysis| M].
Beijing: Electronic Industry Press, 2002. (in Chinese))

[14]

[15]

[16]

[17]

[ 18]

[19]

v, REOR, kA LT3 S B0 X H F B B 2 UK
PEAIHTLI]. oh AR A K R K A, 2010, (7): 8285, (YAN
Qiao, WU Changbin, ZHANG Yan. Analysis of Parameter
Sensitivity of Duncan E-B Model Based on Uniform Design
[J].China Rural Water and Hydropower, 2010, (7): 82 85.
(in Chinese))

BRI, W T, WA R MRS SRS v M ] b st AR

B A, 2001. (SHENG Zhou, XIE Shigian, PAN Cheng yi.
Probability Theory and Mathematical Statistics[ M | Beijing:
Higher E ducation Press, 2001. (in Chinese))

AR, KON, I LB, 4. A PR i B 4ol v SR 3 A
LARZRK]). 51 TR 23], 2002, 24(3): 343346, (ZHAO
Shangyi, ZHENG Ying ren, SHI Weimin, WANG Jinglin. A-
nalysis on Safety Factor of Slope by Strength Reduction FEM
[J]. Chinese Jounal of Geotechnical Engineering, 2002, 24( 3) :
343-346. (in Chinese))

IR, FMELH, WG A, A5 TN ) A R HE S A4 A 0 ] A e
S A BRI BERE AL )] . A A5 DR SR, 2006, 25(1) ¢
135 140. (LU Qing, SUN Hong yue, SHANG Yue quan, et
al. Study on Proper Interval of Prestressed Cables in Reinfor
cing Crush Rock Slope[ J]. Chinese Journal of Rock Mechanics
and Engineering, 2006, 25( 1) : 135 140. (in Chinese) )

DL/T 5353 2006, 7K Hi7K | T. #2403 % v #YE [ S]. (DL/T
53532006, Hydropow er and Water Conservancy Slope Design
Specification[ S]. (in Chinese))

Tik. S UL R E PR A BRSO A E R D). K
b K2, 2010. (LUO Qiang. Rock Slope Stability Analy-
sis Theory and Anchoring Design Optimization Studies[ D].
Changsha:Central South University, 2010. (in Chinese) )

(L% 165 7)

[16]

[17]

TR, ART . s A Al T R L BR AN J] . AR
FRBRY, 2002, 21(5): 471-473, 476. ( JIANG Curling, CU1
Guang bo. Effectiveness of Wetlands in Removal of Nomr Point
Pollutants from Agricultural Source[ J]. Agro environmental
Protection, 2002, 21(5) : 471-473, 476. (in Chinese) )

TSR FR AR KRGS R BRSSO R,
2010, (11): 279. ( WANG Jing he. China Rural Water Envr

ronment Pollution and its Cause[ J|. M odern Agricultural Ser

[ 18]

ences and Technology, 2010, (11): 279. (in Chinese))

BUSAR, VLA, Pha e, A, 1 ST ) X A R 1Y K9y AR BT
FU[ M.’ 50 VA Gk % AR AL, 2012: 84 88. (YAN Zht jun,
SHEN At chun, SUN Jirrhua, et al. Research on Water Saving
and Pollution Remediation T echnology for Rice Field in Plain
Rivernet Area[ M |. Nanjing: Hohai University Press, 2012:
84-88. (in Chinese))

I %8 £ K « 205



