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Analysis of causes of groundwater level rise in Wuhai area of Ordos Basin

CHEN Jiansheng' , CHEN Yafei' , XIE Fei’, XU Yi', WANG Yanchao’, JIANG Qiaoning’
(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098 , China;
3. School of Earth Science and Engineering , Hohai University, Nanjing 210098, China)

Abstract; The groundwater level in the Wuhai area, which is the most arid area in the northwestern Ordos Basin,
has continuously risen in recent years. The groundwater overflows to the surface and forms small lakes, causing the
foundations of the houses of local residents to be immersed by water. Through analysis of the isotopes and
hydrochemical compositions in the seepage, groundwater, surface water, and precipitation across the Wuhai area,
and based on water balance analysis and geological structural features, the reasons for the groundwater level rise of
the study area are examined. The results show that the deuterium and oxygen isotopic compositions of precipitation
and groundwater in the Wuhai area are not scattered along the same evaporation line, indicating that the
groundwater is not recharged by local precipitation. The groundwater in the north-south trending fault zone
(p(TDS) <1 g/L) in the Wuhai area is more enriched in deuterium and oxygen isotopes than that in the west-east
trending fault zone. These characteristics are in accordance with those of the overflowing water in the Wuhai area,
suggesting that the rise of the groundwater level is caused by the overflowing water in the north-south trending fault
zone. Analysis of *He/*He and *H in the groundwater of the Ordos Basin shows that the high-conductivity and low-

velocity layer in the lithosphere may be the drainage structure of deep-circulating groundwater.

Key words: groundwater; water level rise; groundwater recharge source; high-conductivity and low-velocity layer;

isotopic characteristics; Wuhai area; Ordos Basin
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Study of reliability of groundwater quality evaluation results
using a single model

LIU Liging', YUAN Naihua’, XIA Weiyun'
(1. Jiangsu Province Hydrology and Water Resources Investigation Bureaw, Zhenjiang 212000, China;
2. Water Saving Office of Zhenjiang City, Zhenjiang 212000, China)

Abstract; The water quality of shallow groundwater in Zhenjiang City was evaluated using the single factor
evaluation method, the comprehensive index method, and the fuzzy comprehensive evaluation method. The
evaluation results in regards to a pessimistic situation and an optimistic situation were obtained, and the results were
compared with those obtained with the traditional single evaluation method. The study shows the following results .
(1) In the pessimistic situation, the monitoring wells of the grade I and grade Il levels accounted for 5. 88% of the
total monitoring wells evaluated, the monitoring wells of the grade III level accounted for 39. 22% , and those of the
grade IV and V levels accounted for 54. 9% ; in the optimistic situation, the monitoring wells of the grade I and
grade Il levels accounted for 54.9% , the monitoring wells of grade III accounted for 5. 88% , and those of the
grade IV and V levels accounted for 39.22% . (2) These evaluation methods generate remarkably different results,

indicating that it is risky to make a decision based on a single evaluation method.

Key words: groundwater; water quality evaluation; single model; single component evaluation method;

comprehensive index method ; fuzzy comprehensive evaluation
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Mechanism of cross strata pollution of groundwater caused by borehole with
non-sealing walls: a case study of a test hole in Hengshui City

LI Minmin, CHENG Jianmei, LI Sha, GUO Dapeng
(School of Environmental Studies, China University of Geosciences ( Wuhan) , Wuhan 430074, China)

Abstract; The phenomenon of salt water distributing in the upper aquifer and fresh water distributing in the lower
aquifer exists for a long time in North China Plain. Nowadays, fresh water in the lower aquifer is threatening by the
downward migration of salt water. Based on the water quality change around the borehole XK4 before and after the
borehole GK with non-sealing walls being repaired, the mechanism of salinization caused by the borehole with non-
sealing walls was investigated by building the solute transport model considering cross strata pollution. The results
show that the transfluence occurs between the adjacent aquifers, which have faint hydraulic connection, through the
borehole with non-sealing walls. Salt water in the upper aquifer migrates downward along the well tube and enters
into the fresh water aquifer causing the salinization. The radius of the pollution halo of the borehole GK reaches 20
~75 min 14 months, and the mineralization degree of water in the borehole XK4 increases by five times in five
months. After the borehole GK was filled, the pollutant diffused and diluted, and the fresh water recovered to the
original concentration in four months. The cross strata pollution caused by the borehole with non-sealing walls
should attract enough attention and corresponding measurements should be taken.

Key words; borehole with non-sealing walls ; cross strata pollution ;salinization of fresh water ; numerical simulation ;
Hengshui City
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Assessment of shallow groundwater vulnerability in Hulunbeir high plain
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(1. Department of Water Resources, China Institute of Water Resources and Hydropower Research ,
Beijing 100038 , China;
2. School of Water Resources and Environment, China University of Geosciences ( Beijing) , Beijing 100083, China)

Abstract: After fully considering the hydrogeology condition of the Hulunbeir high plain, the DRASL assessment
method based on the DRASTIC model was established. The index weight was determined using the analytic
hierarchy process (AHP) , the partition based on the vulnerability of shallow groundwater in the Hulunbeir high
plain was conducted combining with the ArcGIS platform, and the sensitivity analysis of the assessment index
rationality was performed. Results show that the regions with high vulnerability mainly distribute in the Hailar
District and the east part of Manzhouli City. The land use and groundwater depth are key factors affecting the
vulnerability of groundwater in the Hulunbeir high plain.
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Study of method for evaluation of water resources system based on
sustainability and coordinated condition

ZHENG Defeng, ZHANG Yu, WEI Qiurui, SUN Caizhi
(School of Urban and Environmental Sciences, Liaoning Normal University, Dalian 116029, China)

Abstract; Based on the implications of sustainable development and the system coordination theories, and from the
perspectives of regional resources, the ecological environment, the level of water resources development and
utilization, and economic-social development coupling of joint support for the water resources system, we used the
pressure-state-response ( PSR) model to establish a comprehensive evaluation index system for regional water
resources. With reference to previous studies, we put forward the concepts of the sustainable degree and
coordinated degree of regional water resources systems and a method for quantitative characterization. On this basis,
we propose a comprehensive evaluation method for water resources systems. We carried out an empirical analysis of
the security of water resources in Liaoning Province during the period from 2003 to 2013 according to related data.
The results are as follows: (1) During the study period, the sustainable degree of the water resources system in
Liaoning Province exhibited a rising trend on the whole. The sustainable degree of the resources sub-system showed
an unsteady change due to natural factors, and those of the other three sub-systems showed an increasing trend year
by year. (2) The coordinated degree of the water resources system of Liaoning Province fluctuated during the study
period. The regional resources, ecological environment, level of water resources development and utilization, and
economic-social development coupling led to an unstable coordinated relation between the sub-systems. (3) The
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security level of the water resources system of Liaoning Province increased gradually during the study period, and
the security state improved as well. In the future, relevant departments should strengthen the protection of natural
resources and the eco-environment, improve the level of water resources exploitation and utilization, and promote

regional economic and social development.

Besides, exploring new thoughts and methods for coordinated

development and unified management of water resources, and involving water resources in regional sustainable
development for comprehensive management and optimizing allocation may help to achieve the goal of coordinated
and sustainable development of the regional water resources system.

Key words: water resources system; sustainability; coordinated condition; comprehensive evaluation; system

security ; Liaoning Province
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Experiences and lessons of integrated water resources
management in typical watersheds abroad
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Abstract; Through summarization and analysis of advanced experiences in integrated water resources management

in watersheds outside China, we find that, although the experiences vary across different countries, they have some

things in common. First, these countries pay close attention to legislation and innovation, which enables the

watershed management agencies to exercise their rights over water resources management. Second, efficient

watershed management agencies have been established in these countries to pursue a suitable balance between rights

and democracy. Third, they attach considerable importance to public participation, thus to clear rights and

obligations of supervisory agencies.
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Application of projection pursuit classification model basing on
biological swarm intelligence in comprehensive benefit research of
water resources in irrigation district

XU Zhun'? ,GUO Xiaoliang’ , XU Xin'* , DONG Zhuang' , TIAN Lang'
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Abstract: The dimensionality reduction technology of projection pursuit classification ( PPC) model, which was
optimized by the biological swarm intelligence algorithm for improving the accuracy, was introduced into the
comprehensive benefit research of water resources in irrigation district. An evaluation index system was established
by taking three aspects into consideration, including the economic benefit, ecological environment benefit and
social benefit, and five levels of evaluation criteria were proposed. Taking the Zhanghe Irrigation District as an
example, the comprehensive benefit research of water resources was studied using the built model, and the
contribution degree of different indices was analyzed. Results show that the comprehensive benefit of water
resources in the Zhanghe Trrigation District in 2013 is of grade III ( general). The optimized PPC model is with
better usability and credibility in the comprehensive benefit research of water resources in irrigation district.

Key words: biological swarm intelligence ; immune shuffled frog leaping algorithm; projection pursuit classification
model ; comprehensive benefit of water resources; Zhanghe Irrigation District
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(NZF IR R A Rl SRR 2B, N5 U3k 014010)

T A BARGE 3 IR s A, IR T A 76 K8 TR ALA R E’m?%ﬁu? [ T & R B 69 NaNoO, .
K,HPO, - 3H,0, MgSO, - 7H,0, FeCl, - 6H,0, Na,CO, & 7 # & , #F A M B ( Scenedesmus
obliquas) ¥y £ K A= lE R R 45, LER AW 3T A E KK T A %/\%—% A BROR R i R B
89 & K Feib IR, B B AR R A B2k T LA A TREE M IS0 R, b, £ 4N NaNO, /i
FIRE 2.25g/L K,HPO, « 3H,0 /A &K% 40 mg/1. MgS0O, - 7H,0 Ji &K 56. 25 mg/L FeCl,
6H,0 %% 9mg/L Na,CO, i ZHE 15mg/L 8954 T 4HAMELERRALRT, AW ETE
3.04 /L, R EAKRBREM T 2.8 45, FRMT AFEAKRIZIG WM, TAEILE KGR
RACH) 55 B KR ARSI A T b A = B A T H &L,

KGR R A F K A A A E IR AR R AR

FE 522 :X703 M ERFRERD A XEHES 1004 - 6933(2016)03 - 0044 - 06

Resource utilization of urban sewage water based on
cultivation of Scenedesmus obliquas

ZHAO Xinyu, LIAO Limin, CHENG Jie, ZHANG Kaikai, JI Xiang, GONG Donghui, CAI Lu
(School of Life Science and Technology, Inner Mongolia University of
Science & Technology, Baotou 014010, China)

Abstract; Characteristics of growth and lipid accumulation of Scenedesmus obliquas were investigated under the
condition of adding different concentrations of NaNO,, K,HPO, - 3H,0, MgSO, - 7H,0, FeCl, - 6H,0, and
Na,CO; in urban sewage water for reducing the cost of microalgae cultivation and resource utilization of urban
sewage water. Results show that phosphorus and carbon in urban sewage water can meet the needs of nature growth
and lipid metabolism of microalgae and low nitrogen and high Fej concentrations are conductive to the accumulation
of lipid. In addition, under the condition of adding NaNO, of 2. 25 g/L, K,HPO, - 3H,0 of 40 mg/L, MgSO,
7TH,0 of 56. 25 mg/L, FeCl, - 6H,0 of 9 mg/L, and Na,CO; of 15 mg/L in urban sewage water, Scenedesmus
obliquas grows well and the biomass is 3.04 g/1., which is 2. 8 times of the biomass under the condition of original
wastewater. Using urban sewage water in the cultivation of microalgae can achieve the purposes of resource
utilization of wastewater and lowcost cultivation of microalgae, which is of great significance for industrial
production.

Key words: urban sewage water; Scenedesmus obliquas; biomass; lipid accumulation; cost of cultivation
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Optimal allocation of water resources based on
firefly algorithm and entropy method

ZHANG Kai, SHEN Jie
( College of Computer and Information Technology Engineering, Hohai University, Nanjing 211100, China)

Abstract; A multi-objective model of optimal allocation of water resources was set up based on the maximum
overall goals with regard to economic, social, and environmental benefits. The objective weighting factor was

obtained with the entropy method, and the comprehensive weight was obtained through a combination of subjective
and objective weights, avoiding the weight distribution deviation caused by subjective factors. The firefly algorithm
was used to solve the model in a case study. The results show that the algorithm has a higher convergence speed
and higher capability in finding the optimal solution, and thus can provide a new method of dealing with complex

optimal allocation of water resources.

Key words: firefly algorithm; entropy method; comprehensive weight; water resources; optimal allocation
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Application of harmony theory to evaluation of water

resources carrying capacity

MENG Zhenzhu', TANG Deshan', WEI Yuhang', ZHANG Fanping’
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China

2. Jiangxi Institute of Water Science and Technology, Nanchang 330029, China)

Abstract; According to the core concept of human-water harmony and the criteria of health, development, and

harmony, we established a water resources carrying capacity evaluation index system based on the harmony theory.

Taking Fuyang City as a case study, we built the AHP-fuzzy comprehensive evaluation model to assess the water

resources carrying capacity of the counties and districts in Fuyang City. The results show that the city has poor

water resources carrying capacity on the whole, and the capacity is unbalanced in the counties and districts; the

situation in the counties and cities near the Huaihe River is better than in those far away from the river.

Key words: water resources carrying capacity ; harmony theory; fuzzy comprehensive evaluation; AHP
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D, FEIKAREL ER J7 m®/km? >70 45 ~70 25 ~40 10 ~25 <10
D, VNS E[A] % >10 6 ~10 4~6 2~4 <2
D, R AR R 11 ¢ m? >4 3~4 2-~3 1~2 <1
D, KoK 2 1E[A] mm >1000 900 ~ 1000 800 ~900 700 ~ 800 <700
Dy COD HEF = | t <500 500 ~ 1000 1000 ~2000 2000 ~3000 >3000
Dg BB KSR 1E % >5 5~3 3-~2 2~0.8 <0.8
D, IR E XK T ik b 1w % 100 95 ~ 100 85 ~95 75 ~85 <75
Dy 15 7K AbHL R TET] % >95 90 ~95 85 ~90 80 ~85 <80
Dy N 3] N/km? <25 25 ~70 70 ~ 150 150 ~ 500 >500
Dy PNIEE: £33 i [A]) % <0.2 0.2~0.6 0.6~0.8 0.8~1.2 >1.2
Dy, WabE i [n] % <25 25 ~50 50 ~70 70 ~80 >80
Dy, GDP H K& 35 1) % >10 10 ~8 8~6 6~4 <4
Dy PANEERE (— 7 5 T 3 1] % <10 10 ~20 20 ~30 30 ~40 >40
Dy, 5K NAE! % >90 80 ~90 60 ~ 80 50 ~60 <50
Dys TRIZH K ik | % <5 5~10 10 ~ 15 15 ~25 >25
Dy rhK [l 1E[A] % >80 60 ~ 80 40 ~ 60 20 ~40 <20
Dy Hi T IR 1 1L i [n] T <1 1~2 2~3 3~4 >4
Dy R S5 3 NAE! % >90 80 ~90 60 ~ 80 50 ~60 <50
Dy BEHLLRAT 2 | % <55 55 ~60 60 ~ 65 65 ~70 >70
Dy, ZEA AT K GE B Wi /(AN - d) >150 120 ~ 150 110 ~ 120 100 ~110 <100
D, IR PR 1E [ mi/ A >2000 1000 ~2000 500 ~ 1000 200 ~500 <200
Dy, JHIK 5 bua| PTIN <200 200 ~300 300 ~400 400 ~ 500 >500
Dy PO B b K 35 1) m’ <100 100 ~ 150 150 ~200 200 ~300 >300
Dy, Tt TRk m? <50 50 ~70 70 ~90 90 ~ 120 >120
Dys V512 H i % <2 2~8 8§ ~12 12 ~20 >20
Dy ISR 1E [ % >90 80 ~90 70 ~ 80 60 ~70 <60
T4 KEREEAFHIEFNERFTENEE
2013 4 BLBHT 45 X H 45 WG bR (E
jebr B, =0.3005 B,=0.5021 B,=0.1974  f{& Hfi
X MR s KME  RgE pikE AE

D, 0.2675 0.0804 21.42 19.03 20.33  20.81 26.04  18.02  J7 m®/km?
D, 0.1592 0.0478 2.55 2.43 1.79 2.92 3.39 1.81 %
D, 0.1335 0.0401 3.04 2.52 2.34 2.78 3.06 0.91 {2 m?
D, 0.0917 0.0276 901 887 820 925 937 854 mm
Dy 0.1019 0.0306 4250 1396 1706 891 682 1233 t
Dg 0.0793 0.0238 1.124  0.375 0. 361 0.277 0.377  1.333 %
D, 0. 0837 0.0252 100 100 100 100 100 100 %
Dyg 0.0832 0.0250 91 85 82 87 76 94 %
D, 0.0812 0.0408 959 849 748 661 644 844 A/km?
Dy, 0.0587 0.0295 1.55 1.13 1.11 1.45 1. 66 0. 64 %
Dy, 0.0776 0.0390 62 38 42 37 46 54 %
Dy, 0.061 1 0.0307 12.3 8.7 9.5 8.6 9.9 11.6 %
D 0.1542 0.0774 18 33 29 37 25 22 %
Dy, 0.1231 0.0618 89 83 92 84 85 83 %
D 0.1193 0.0599 17 20 24 15 11 19 %
Dy 0.0984 0.0494 4.5 2.2 1.8 0 0 2.7 %
D, 0.0769 0.0386 3 0 0 0 0 0 Jo
Dy 0.0473 0.0237 96 92 89 86 94 87 %
Dy 0.1022 0.0513 59 65 69 62 67 61 km?
Dy, 0.1324 0.0261 109. 6 98.3 105.2 101.3 101. 1 120.2  L/(A-d)
D, 0.1594 0.0315 326 422 443 483 444 438 m /A
Dy, 0.1092 0.0216 224 160 153 225 378 238 m /A
D, 0.1943 0.0384 165 134 94 205 265 144 m?
D, 0.2011 0.0397 96 129 91 90 85 74 m?
Dys 0.0955 0.0189 22.2 3.1 3.9 4.4 2.9 8.2 %
Da 0.108 1 0.0213 76 83 86 90 93 81 %
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Assessment of water resources capacity during construction of towns
built into mountains of Yunnan Province and it’ s safeguard measures

DING Wenrong
(School of Tourism and Geographical Sciences, Yunnan Normal University , Kunming 650500, China)

Abstract: The general status of the water resources in Yunnan Province and existing problems are analyzed in this
paper. A DEM based on a 30 m resolution was use to extract the dam area and the watershed boundary, and
superposition of the depth of surface runoff and groundwater runoff modulus data was conducted, in order to
calculate the water resources supply in six different geomorphological areas in Yunnan Province. Safeguard
measures for water resources capacity during the construction of towns that are built into the mountains of Yunnan
Province are put forward, with consideration of rational and effective utilization of water resources, inter-regional
and inter-departmental coordination, water infrastructure construction, and environmental protection.

Key words: towns built into mountains; water resources guarantee; water resources supply; DEM; Yunnan

Province
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R FVL-BRIOK R (K 1), 0 0EA 3 B3
R R N B P = 5 | | o3 AN R R Ry |
P H B AFPE R EN B

MWERE FRE, A KEEEE KT 6
AN, a4 A 3 07, o 4 K 98 5B 1Y)
14.28% , m~rE ZAEFYIREK i 4 820.8 /4 m’
AR [ 7K R IR 2222 42 m? |, Hor K B
J91482.07 12 m’, /5 66.67% ; i F K %R N
739.93 /2 m® , 15 33.33% . MPEHE . DU SR TP
SRR ABEK R 1845. 8 /2 m s NZif) 4 iR 5
AR A K 97. 242 m® K BF IR MR 4165 /2 m®
AN, = A A = A 30 24, BAfiFL 1066 km
MEKER 300 /2 m® KK IETT LRI,

®1 ZHEHE6 KKRKGFERESRRSR

KE LK FOKEA KEFEER, Fir A%

77 km? fZ m? WR/mm  REL

EVT-KIT 10.95 423 387 0.20
RV -ERIT 5.86 234 397 0.23
ItA R AR 7.42 455 612 0.17
AV VL YA 8.85 517 583 0.15
AL - BRI 3.34 324 967 0.12
AR T~ FLRIT 1.89 269 1416 0.13

MKW AN e R E , T 6l =
25 AR B AAES AT SRR SR AN DR I 2 P
TR AEBRAS AR/ IS TTAE N AR AR, EA B i T2 |
WZEZ M HZE(5—10 J) FRKEZ) 53448 K
W 73% ~85% , TZ&(11—RAE 4 H ) Bk 411
B K ER 15% ~27% . 4l A 7= FKE iRk
4 1.5 AMAH, KRS 24K 2% ~
3% =T 50w & Ay KBTI Y 2 [8] 434 R
B, M T oA [ g de g e, A K
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[ AR 2l T E R R’ A 2
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en/) F2E 30m 7 PER 1 DEM , 253 15 i B #ay
Ja k1 = ™A 30m 4 HEFE M DEM, R J5 5T
ArcInfo 10. 2 -6 HEHUL Bl 20° LI B DX, 375
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3.1 ZEEMHESRRARTEFLFAEE

“EEHIEE L UL A TR e —
LW A T AW RIS TC , TCTLTR A IR HE S
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PR b 3 2R A AR 430 o5 2 R A S AR Y 50. 20%
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3.2 AEMHEIRAFERELE

A 10 km® DL 30X 40 X i AR A K X T
FURUK R IR Ge it s R L 2, N2 mTLL
B, WX E R RZ R LB AR X, &
19901. 77 km® , /K % P8 B i ik 121.73 {2 m’ . HIK
JETE PR A X, LXK AL 6 831, 66 km? , 7K 9% I
S 106,56 /2 m’ . R 2 AT DLE R =
YL e LU 2 XA 3L IX i AR A 2589, 76 km® |, {H
HK G4 25. 90 12 m® 5t VL Y g 9 45 X A
KGERSA

£2 Z=EE 10k’ M ENMRAFRRR

WX KX HE MR KEEUR
553 X TRy WA KW, KW, it/
km? km? 12 m? fZm* {2 m?
TELZR R I A
) . . ) 33.
eI 4671.46 7906.56 28.15  9.49 88
EMLTRK 2811.19 6313.99  33.13 7.58  36.64
EPRETEAX 6831.66 12231.98 103.72  14.68 106.56
EPLZIEKX 5136.19 10554.74 21,15 12.67  30.44
B A X 19901.77 31761.20  97.15  38.11 121.73
=TI R L
WA 2589.76 5001.64 22.78  6.00 25.90

AR 30X T FR ) K IR A ok BV
T IX N R LA 155.98 J1 m’/km” | 212 X
5 130.30 J7 m’/km® , TV AR e I A AR DX JiE 1 181
FVEs FE DXORITE R 21 )2 1 R DX AR e e /0, e R T p
U2 LI, B 0 DX T AR A K SR IR A A
59.25 J7 m*/km* 4 6 K g X H BAA T ALK TR
WA wmHRIIX
3.3 FREMHESRKEFFEHEERRT
3.3.1 EAdEELMERK

TEZR R U AU AR XEB 1 10 km® (Y3045 45
A R 4671, 46 km® . FEAS X, 2 /i 22 XL
(30 R I B K i AR =E & AR AT A 1200 mm DA
b FE L] T — AR R K R 2 A 1500 mm,
TR FAS X 2 25 B 44 A o B 7R (74 9 37 A i X <
FR BN, MR KRR T AR X B R
JEHZ SO A — S Ly ] G, 3 DI USR8 R
F L AFITREARALE , AN RETI5 0. 22, 1 F 20
FEEGR 18 J7 m*/km®

AIX K G VR 2 33.88 12 m’, Al F 7K ¥ PR 24
8.47 42 m® MUK BRIGHET K F KT IX P 45 4+
15, A KK AT A R 75K, ARAE SO M N E
W GEI ZUREFEI A | B T ML RAKO b T 7K
Fw, PR T ISR AR R IC 0 R 7 R AR
B, MR BBIEHE = A IR TT & A FHACR, R I —2t
PR T KA I , AR DX K G IR AR i 55 SR 0
3.3.2 AHuER

JEFFLLZ Xt 10 km® (9HIF4 45 4, T

2 DAL R BT L DX R AR Ay, A e L R AR LR
[ = =S I PO A £ DG NS N 2
2811. 19 km® (X KHB /3 X I3 44 7E 1500 m LR,
& BT 8 SR ARG A5 U il b DX, ZAF IR 2
R IA U HIZ 1R 800 m LA T #b X Bk B 40 14 H.
SRR AR MR A K IS A, AR X A K B
PRI TR B DA K Ry =, L [R) 72 Mt 5 AR R UL
BB, T AR R K & 2507 1500 mm UL |, i
R KA, ABREE0.15 ~0.22 Z[H],
R KA AT 35 20 J7 ~40 J7 m’/km’

A XK GRS 24 36. 64 12 m®, AT K B2
5.68 42 m’, XN EZAN TV VLR WEILX, FEOK
R, KRBT FEM, DEINX, st 1
N 23l AT BT N B KR R G SR AR
K, MWIEFORF , 3 640 X 75 246 = /K 95 U5 A
PR MR RAL S A B B il Fr e & B 5B BN
i
3.3.3 ABHRELSK

PG 5 A X R A 10 km?® (931 88 >, BAiH]
ik 6831, 66 km? , Ja T4 T LI DX (1% Fig 228 58 43, 7 i
SY TR TR VT RIK R S WA 26 1 L =2
AR . T AL P F 19 30 A0 A 2 XU | AR IX
R EE PO —H AR /K 8 0 3k 2 500 mm DA
b REE ORI Z T 2R AR X T
(LR KIS A FEME, Mo T K AR TR R T w3 ik
40 J7 ~55 J5 m’/km® | J& 25 B AA B TR K o
R X, AR XK 9 R B R 106. 56 42 m®, A H
KWL 1119 /2 m* . KI5 B A XT3 H
SR, MRS SOk E 88 AN 17 A1
IK BRI R T Al R A B K BRI &
FHRREE S0 /K X S T 1) & R EEK
3.3.4 AYZELERR

PP LD 2 R G 10 km® BY 3T 55 A4, T
285136, 19km® . AR AN TRV R 2, &
AP A s Ly, HOE VIR R s R H
PEHEE IR ABEFTASELW, A LA T RS
DA PG i 2 IR 58 B 5 ) DX, {FL [] B ST F R 2
BRI R X, B3t i 2, 4 B 7K 4 R 22 50 X
TE1000mm VAT, BeFHEANERX 22—, JLHE
AR AR E VTR A —af7, e, 24573
Bk A 650 mm, i FE K BEIRAI N [ =, A XK
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B AR IX 23 AN K B TR A4S T R K BETR
Fok o PRI, 3l bR v 2K VR A A 1 B
NEBEHI AR,
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3.3.6 =ZxtAdbksaX
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Coordinate assessment of regional industrial structure and
water utilization structure based on set pair analysis
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2. Institute of Water Resource and Environmental System Engineering, College of Civil Engineering ,
Hefei University of Technology, Hefei 230009, China;
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Abstract; From the concept of regional sustainable development, this paper established the coordinate assessment
index system of regional industrial structure and water utilization structure on the condition of reasonable utilization
of water resources and not sacrificing the water environment. Using the sort of set pair connection degree analysis of
identical discrepancy contrary state, this study proposed a coordinate development index formula of regional
industrial structure and water utilization structure by the reference to the growth curve formula and built the
coordinate assessment model of regional industrial structure and water utilization structure based on set pair
analysis. Applying the model to Shandong Province, the results are in accordance with the fact, the calculation
process is concise, and the model has high operability. Research results can provide scientific and effective
decision—making basis for regional water resources development.

Key words: coordinate assessment; industrial structure ; water utilization structure; set pair analysis; state degree;
Shandong Province
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Uncertainty analysis of reservoir leakage based on
sequential Gaussian simulation of hydraulic conductivity

ZHANG Fei' ,WEN Zhonghui' , DAI Fengjun®, LI Wei’

(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China;
2. Zhenjiang Branch of Jiangsu Province Hydrology and Water Resources Investigation
Bureaw, Zhenjiang 212003, China;

3. Geological Survey of Jiangsu Province, Nanjing 210018, China)

Abstract; Hydraulic conductivity of the reservoir bottom stratum is one of the main factors affecting reservoir
leakage. Studying the spatial variability of hydraulic conductivity can provide a scientific basis for the reliability
analysis of the calculation results of reservoir leakage. Using the bottom stratum of the Beitang Reservoir as a case
study, the parameter series were extended through Kriging interpolation. Then, the interpolated hydraulic
conductivity was estimated by sequential Gaussian simulation which was carried out 500 times. Finally, the effect of
the spatial variability of hydraulic conductivity on the uncertainty of calculated leakage was analyzed. The results
show that the spatial structure of vertical hydraulic conductivity can be described by a spherical model, and it has a
high spatial correlation within 1210 m. As for the leakage calculated on July 16, 2005, the smallest value was
1389.49 m’/d, the largest value was 1897.30 m’/d, and the frequency of the calculated value falling into the
range of 1600 to 1850 m’/d reached 77.6% .

Key words: hydraulic conductivity; conditional simulation; spatial variability; reservoir leakage ; uncertainty
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Measures for aquatic ecological optimization in
design of Datengxia Water Project

WANG Li', ZHU Yuansheng', YANG Xiaoling' , LIANG Xiaohua®
(1. Scientific Institute of Pearl River Water Resources Protection, Guangzhou 510610, China

2. Environmental Protection Technology Center of Guangxi Zhuang Autonomous Region, Nanning 530028, China)

Abstract: With consideration of the influence of hydraulic and hydro-power projects on aquatic environments and

the sensitivity of the aquatic ecosystem in the river reach of the Datengxia Water Project, measures for aquatic

ecological optimization in the design of the Datengxia Water Project are discussed in this paper. These measures

include optimizing the operating water level, protecting the aquatic ecosystem through fish conservation and

optimization of construction schemes, and aquatic ecological operation. The feasibility and effectiveness of the

measures are analyzed. The results show that the measures are technically applicable and can effectively reduce the

influence of water projects on fish spawning sites and fish resources.

Key words: Datengxia Water Project; sensitivity of aquatic ecosystem; aquatic ecological optimization; ecological

operation; fish spawning site; fish resources

PRVT IS AT B i /K AR v ae ) A AE A
HIMBEE e TT, SR T &R RS 17.9% ,
AR ZREPERM R KB R A, ISR BRI,
RIS FIOK AR SCIH %, I FINE R T —
AABRBROLSE W, KRR ER VIR R ZE A & (LAR
TATFRERTTZS ) 76/ AT BR VT AR 25 R 285 AR R V5L B
UG AIFERN I T 2005 AEHEH T Ed T i fa bR
BER IR IR H AR HER SR A ERIT,
B AR 2SS I B A A K SRR T & R LB
BT AR T A S KRR R Y
BT A EA T SR S5 i [l st B

T H K BHRURE 0 22 Tt 2 K R 290, 1 E 4
LAk X335 38

UTARR BRI & — HBUN TR s BRI L&
SO 24 T A0 A P S ke e A DR R TR K
TR /K MK AL (9 B T R T8 70 AR S PR P B, A
AR RO N T AR A T — R LA, LK
PRI A SIRET R SRR A H AY . A S A
IR L T RERS R A 5200, LA SR R e 7K A AX 21
TAREFTAETLBE K A A 2 URE | A e ek 7K )
AR TR P AR AR A AR i et ik 2 (4
BRI AR S AR TR R

VEE T T (1974—) 2, S TR 11 EZNFR R IRGEY AR TREFREE 2T TAE, E-mail :79846493@ qq. com

.74 .



1 JKFJ7kE TIEEIZINERIZ N

K FI K HL TR RS PR 114 5 i) 5 LR B AE
ANT7 T DA B X 7K SCIE B AT e v | s Hb <
fige AKAEAEY) KR F I RE & D TR R, Horh 3z
SN 22 I 1 J2 X 7K SO 3 Bk A A 0 1 5
Q7K PR B = BRI, R ER BT B AR BT Bl
He R SR B2 B R AR A R A R

FEK A AL AR A 5 T A8 K R TR s i A vy
TR FSRIEZS 5 SR FinT BoK Bt K I L & v i 5%
K AEARE, PR RN R K S SRV SR A
A, K ST U U 1) 072 2 5 W 3 AR AR R B
AU R Bl 7, - 2 — 25 5 YA K TR K
HiPRBE A R DX A, Bl AR AR K AR A
W ) £ 2 7 A B B S R R KR KR ek
ARG T O A ) ) R 2 AR A I 52 M 46,28 1 7 B
IRET ; KI5 At K 422 52 Wi JI0 i £ 2 118 356 X 52
L, B A R A

2 TREMRMKESERESH

2.1 KREEIRKFIRATIZHER

eIk K R AL T AR T BRYT K R PE VTR
S VT R 1T BE T YRR S T VTR AT R
6. 6 km , Uik LA 46 Sk R 19. 86 7 km?®, 245
PEYIIK BB TR 56. 2% ; ik 224 - 145
Tt 1340 12 m® | ZAR V)i 4240 m/s; TREIE
WE KA 61.0 m, FEK AL 47. 6 m, B Bk F 4 7K 7
47. 6 m, KBS 34. 344 m’ B BEESS 15 /4 m’;
HL o S L2 R 1600 MW (8 B HLAL) , Z4ET-I4E
K HLE 61,30 {C kW - h; BURIATGE SR N 1 K, 245
S A T A e IR AE % 3000 t, A4l TREAT55
LR e e 7K X 4 R34 6—8 T Hi IR Bl ik K Air
47.6mizf7,4.5.9 H¥59. 6m 17,10 H EIKAE3
A IRIEH KA 61. 0m i817 .,

KW A RIAR AL T AR L AT 55 LLB it iiE &
HLFI K E R L 0 & S5 A A 25 G R T 55, 2
(AN AN S 00 N A NI = S AW U E X R G
P HAT RERIMEE R EAELE A AL, TERTL
DL 577 Pk R K B R 255 R rh B AN T i Y
Y FH AN 3220
2.2 KBEURETTET R/ & 7B Rl

TR K X £ T2 BT 7 VT BE R 7K A A 2 ek
FEREARH &, PR A 20K e = BE A 2K AR IX
PSRRI PERR BN N A3 12 A7 IS 1
(a2 =Py, Horp KOBEWRITT 10 km &b 1 4R35 £
I MV TIOK R BB =g 22— INGERR by 4

By S Tk R SN S e S R Tl
Ffa 2 270 B, e A E R R e rp AR |
AEBEE JE A ) PRHE A A DCE O 4 £ il £ 2
WA 02 33 i,

MEEAN ORI e T B o JT 1 4 20
PhAR S [ YT Bt e 0 P X, R K M 2R i T
BB 2 — R BRVT I R S ) L, 2R
VRS . TR ST IO p R IT BL R
A HEHAL,

3 KREFMUETERTT

R T URGE KB K AR AL T AR A Sk AR AR S
AN E I, AT 2 g i fg B, A i 4 (B 2R VL
(SR 78 e e 7K ) X A1 T A9 15 e R P SR B
— AN KA ST
3.1 RAUIBITKAL

KRR BB o A A 1Kk B R f a2 AR
X ARG X, PR IX 2 2 B, 76 B v e b v
(N23°4008"  £109°02'39") , K& A O F =11
(N23°42'02"  E109°08'35") ; A< Bt P4 i £1 T 4% 37 %
FRAT 1.8 km 4b (N23°43'38” 'E109°23'55") , & &
=YL (N23°47'53",E109°31'54") | 43 4 X 34 0]
BEEKE A 44,5 km, K30 L2 582 hm*, A 4F
4—9 H K A P4 DX ERETR U5E 2. 2 km
AEFE A TR =0 B 0.8 km A0 7. 5 km ] B
RZENTHEAZO X, AR B SR X A4 10 A &
AR 3 A RKH, R4 T A i B o S X, AR
XN A 8 FMER RS 2 A= ondg, Hog
TN TR WO N, RIEiZ™ 0
2013 4E5 H 20 H—7 A 18 H W& & fE 41K
TSR T B R P 5727 W, 107 10 BB, ARIE
FEEAETL A SRR T B A B (1) R 1.8 42
(), fahp 2RI, 0 O e R A US|
i ik R HR A 25 | g e B A 7 D RIS |
IZVLEL 38.9%  RIa0N (1) 520 0. 7 {25 () .

SRy kit K 2R [ AR DR AP X 2245 A O X AN )
S, TR TR KRR A 2P 2 47. 6 m 1Y
LRl I AR IRR 0. 26 12 kW - h B AR B
4 HizA1/K0 M 61. 0 m FEARZE 59. 6 m, {15 /K 4 7]
IRAEEAE TR X TP O IR (B 1) o

BATKOARAC G IRV B £ 2 SR BaE T
T BIIKSOK T 2RI, 76 5 M O fa 2 11 32 22 7= b)Y
ZA 5—7 H KR 18 ~24°C 54 F , B 32K o
S B2 T5 2 36 h, ik B HE— AT 139 h,
ABeL B MEA F vk ae S g, i on
Yyt G2 id 36 h ek b i AR DLIE 2, BET 2 AT

<75 -



: ~ RERE y 1;1 ]
P AN i) xG "
Ny R RS B e

| 6-8HMIKAE] -
10H £ FE3A ’
IEI7J<L\‘?E?

e P TEALOIXT. S kn =R AP XSG X 3T km
lEAW ST B > ORAPIXEBEE ORI XA

E1 4 AKGAEERBEKERKGERESE
DI E T 00 5.7 A 457 i 0 50 1 K
U2 J2E X Akt B (AN R A 31— 28 1 b EL A = 3hiii
VKARE ST R AFHES 6 F 3™ th 1Y) f00 B 28 5 R AR
WUR AL B, PR, =R 5—7 H 4 KK
0 B % [7) of T DXt 18 A £ 2 205 o R 404
KB REA E ik aE A HEfL, I E DI
2UH/KFEAILALIEA T 0 2 3k K FE AL A s TR S 56
S5 ,106 AR B () 8 0 78 il 2 K FE ML)
PR 92% ~100% 114 835 5 5 H. 20 ~30 cm Y%
PR AT 24 h B 83K T 30 ~50 em 20, AT LA
HEWT , A — 2 T 55 N RN T 50 em YA
TRAE T K AR HLAL B 5Z K FE ML 558 /0N, HAS AR
N SR EEHLEY S a0 T R W3 VLB 2 4F
WY A R R IR VLB R K A A v, /1
T 50 em AR o 46 0K Z2 5, DR Tt ot O i 3 o K
TR 2 LML ) T 32 R A AR AT | BTG R AR

o S

. (« i . Y N
i il p o %VI?HI./ \,’ s T
=H ‘ r T
< . 7z i p
gL =t TAE _Ls, )
= SR 222kn  BHH
LHRZ S e B AT KA 247, 6m
LS K S APETE : 13400m3/s
S P N&M Ty
Jms
pe { IS
Ak N FE2
(AP RS " P
— KR T2 ) BRZ ~ T ~ =
= BRI LR U™y i ook ¥
= (057G |7 DIEKA AT, 6n va TR 2
—shER | AP 8TT0my/s G Fﬂﬂffj
— 6 A 3 RS £
= THER '
0 10 20km oy B0 -

2 EFHENHanmLERREE
3.2 REUKEDRIPFETE
3.2.1 #EXK{EFHE
KIBEIE K FIAR L TR BRI K R VG VLT LK
.76 -

TR R R — b, o TR TRE T ARV BT
FIRA AT, SR T d AR AR 2 B
A ASVRI B B BHTEOR BRI R B B A L Y
ARG R AR 1,

®1 KRERRKFIIRA S LXRPIETEE R

H il - ‘
ks (R4 EEIE

IR AR 0, K

YN RS TS
W DRI Ry R ROk R K
TN e T N T NS Y AT S

KBS 0 T A0 Rk

B R
RL W M) BB R WK LB 9
it % i
BAIL o WAL X
v EE RIS 7 12 S
A7 535 6 2 T B o 107
CER T RSP SN TN R
" et ot S BT S
L L T R A

ot BERE R R R 5 H
i,

WHFE N 9 57 70 5

E; TR % SR o i KA

- TR AR AR S
o AR (R K
g LRI VR A

a. WM, A B RO A R (
P IR A ) 2k AR A
S AIVEUR, SAP I H 22 00 2 R AR 3P g — o
FACTFBE . 76 FURT R KR A 25 e 406 8 M (5 3
RSO AT 2 AR — Xk
e P [ 30030 B I 3 K S 4 K bR T
WLIF R BR B 4002 AR eI o 8
A48 D 24T 0 26 , ) 7 MR DL S AT 1
BT 2T K R 3 28 =0T 11 L Y VT T 3 DL R
SV P R AT T 1 28 Sl 13 B |
R 1T 5 B AR BT VT B £ K4t
g s Pl (1 3) . ORI A T B8 AT 7= B
77 IR B 5 2 Rl el 405 2, M L g £ K
VEURHEAT R

M2 2K 256, 8 km 35 T £245 1 94
(RAPIIX AP BRI T A A W M
B 26 S K LR T L AL e
30 T DA AR THEe P X B R T BtV

b. GG, 0 A XA K S K
SBT3 3T SR s , 508 20 38 15 PO
o 1 R 224 b2 T, 0 FE I Rl ke )
K 5 R R A 10 E YA
—JBGE T RSk R, T L HE A i 1
i it 5 R

HUR eI FFAbIT B 1 4R 4 T B



5 . o“ﬂff\] y
— PRI ey N
— g W I T
2R L e R o
45 wia AT Y
.- M I
Hitid o v &
PR ks o) " g e
A ~ I TLIT LA L ST \ G
- B S PBEK B 114, Sk W —
T g S ) o i {
e
{X_‘ Sy ‘» )
ek, ~
i =IH /
A ,Jﬁ\“: ) B ST SRS
P ' oI LI 127, 3kn
LR B2 i B
: L AT
) Uas
‘\ g \,‘Nl
* 7 N KNI BK R A
~ g I N SRR 15kn |
3 KEBREGIE &R SHRPEE
FPp AT A RO PR AL TR v REXS 0267 ORISR WK B RN 5 B2 W G o 28

ARRZR  FUTE VT E A R B s, T
038 ()3 £ 2700 25 7K S AT Y = TR AR TR
PR o 3RS 415 A o 1, G TR £ K
1999 m, dE 3 VUM f 8 4 1238 m, f 38 K BT
3237 m, T KB U PN K AR 4 B el A, A
I TUAFAS I A0 38 1) 2o 0 R0, T e 00 K e e £ 36 1Y
PN I A0 28 1) 52 T A 38 B 3 8 DAL

c. MIARVLAZME, FHREIEZTER EA
T I BT B SR 3t ) /N R A, 3 5 VR IS
I VT ER A B R Bl ) R - R RELES 21T 7
SR H 38 R A AR ) SR

ST VTS0 e AT KR Lk YTl Bt
HARIRKIBEmAE R, nT LL R R e e K 4% 5
IUEIUR (3 ) ORI BE A RV 3 58 I S
filt, DRI, RSO R A VTR BT AR 4 it el 2 £ 3
FSRiEIE , TR B AR, B 1254 m, [A] A
FERSATTAGSFN T Ay A A5 I T8, 388 0 K e ke b 1 3%
() 7K 77 32238 [ B A T4 A5 It e b i At g A
PG, (AR Ry KR WA 4 5 7K 77 AR AR
A 3 3 A S A b

d. fOIEHETH B, 028 N T B I 2 A
IRAK L TR TF % 1 il 0 2 05 R PR 20 W
Fi PP E SR D) B D 78 28 U £ 2 R 1) — P L 2L
FE REC G @A ST R RS KPR
W AUTT I RN e TARALYE M 27T AR 20K
TR LA 20 JE Ea 2 IGHE 0 | T AH AR T J RIS )

T, Bmis fa S PP R A AF R IEZERE ), 2 8 AR K Ik 1)
R A EEER

kg 5 il R T W AR A, T A R X SRR | R
SRR 400 K e b, 3 7 A 5 L 4 hm
() £ I B RO , AT 32 5 W B2 R A £0. 288 1
AESEAHES sk SR S T BT A R R,
PO AT ORI I TG A R R g B
B4 KRG KA DR SEEDREE | = | R IR
il R R SR AT,

e. HIRLKMERMERT .0, NEINA
A8CHl DR £ LKA AL 0 28 B U R e e /K R X 4 T
TR RV WA B g K H, TR S i 2T /K[ 2
ARRE O, %D ARG RO AT 55,
P55 BB T I UK A A W R B i 75 28 ST J 41
JRIAT LS ] N S G SR S I A W |
B/ R LR 2 ) TAE 2T BT )
FHLVLE AR 2R e i, B A T IR |
WfE AP ERNEE AR IR RS A R E 2R
IR o B8 P LR AP B R S FH S5 e 5%, ElE it 217K
MR E6 . KB RAREE HOm
HEERE A 2K IR B Y £ 2 BRSO AR i £, R £
R AT RTIIE 5T, X 2R B AN r Ak
IFEH
3.2.2 #HIFEHkiL

MR A BT, KW KRR AL TR A A~
LR BRA RN, BV SR AV FoR (8 4) (B

. 77 .



JEREIL R R
Lt i 3 i

B4 AHMERRSRIEGKFIBFHLELR
MRS MR 7 BT AR AL B R AR IS 0 2= B g 17 I
SEBRVIK R VU VLB A B RE T % 6 6 R
AR TR I 2 — | B ITI 2R — S RIR A
BRIPE o Ry S G b O 4 AR 3 #0208 7 R 37 1) AR S 3R 85
TRV B BO RN 7 S AT R, E T T HOET Y
Bz, [EEE, S T AR ORI AR X e ) f1 28
B I Bl AN AZ 5, XL RS B T SR B A 42 s
JPE T Tk
3.3 ELEESEE

A S VR B R —Fh B AT AR BB B R, [
br F 2 EZEIT R T AT, H 2000 47
e, FREBRVL i) BROIT AR R TR A R I A
HRBG ST e T AR AR B SR X R e iy A I 3
IR A SR H AR 8 AR 3 T KSR B R e e 7K 1K
o T AR AR A AR AT M R o5, 78 TR 7 SR T I 2L
il A A T AR

a. TEREWK ZEF s 1, 8 i oK IRFLES & &
B, 700 m? /s Y AR 250 i 7E T S0 R | i
FIFH A F AL & L 3 B 3 o, TR DA 9t 3K 9% U
IR

b. FEA2E7= BRI, 24 i Ok AR A , J6 B
TR SR TN T 0 1] 85 5 R o i e SIS T e 7 B

c. fE4—7 H AR T 3000m’/s B, HLu
A2 5 v [0 ] g R 9 B £ B8 K U X A0 28 D Y
FITEAE T, Wl /2 0287 B F 4 2K
3.4 KESRPEEHRITERBIES

TR A R AR 2L T AR 153 SR B 45 33 K A 2
PRy it , 2o H AT C 20 B A B it , 280
PeAb s , NEOR R B ZE AT,

i FE =B AR OB 1T B R Y i
AR X AAE ) | U RV A E | E R N T B
Yy BETHTSOR M 0 R ARG it , e K AKX
] T AR P IR A O £ S 0 7 B 3 S A0 2GR 5
M REAS 15 B A OS2, RIR IS |, & 1R &

.78 -

YRR KA HLZE s T A8 8 BN 7 B D e T LAAS
BURAR JEU A TACHE A1 e =T 1 Rk Rk ™
B 7 ) £ n T LA ) 2 287 B A BB AR B A e
WL Pl B HEAAN A2 5 ), 217K 22 Be ML
ARl RPN DS NG R NS S Ny e E Sy
IR HLATOK PRI 3 il 3 T B
VRIS PR, Al A7 RCPR AP R e e J IX R 0 9T
BealA i 2 P e, Rk £ T U7 94 PHK A X
A AT fE AR KRR R ek TR AR
ASHIFTIT 2011—2013 4F 3% L8001 Y £2 38 (1 LI 25
N CRIEBUREEY € IS PN 3D kR IERE R R
TEARL, F AT A 5l 3 i 015 ARG , EATTRY
BORERT 1T i R S A S R B A TR, R
Rk £ 24 B8 5l i 1S Ie A A0 52 TR M R Y
2 T DIAD FE A SRR | R R E BRIk 2R [X A 301
TR IR R B R

4 & B

WU B A5 R TR W R OMIAX AL TR T A i B (9 7K
A AR S RUROR I F AR, 23 B T A i ke 7K R X 2 T
S 7R A AR A ) 0 S BT IR R o, DA B T
SEBOMEA SR (0 £ BE e, 2B B SR I oK
A S ORI | LA 50 2 K M) TR X 40288 7 B 3
R ARG IRAI R

TE T — B BE TR B B St v | It — AP k5
UnARPRE K AR S ORI ¥ 52 9 78 0 A A SO fi
R e A FIAK 21 T I R BRI B K FE Y
AR TR

SEN W

(1] W], R s R VLAY IR 5 92 [ €/ v B KR 2
22 KA 2 2013 AR RAE S SCER. db st P IE
AR H R, 2013,

[2] AKARERILAK RN ZE 51 45, G O TRVLER R g BRI [ R
UM KRR T KR ZS 51 43,2013

[37 ARZAE  ASe k. R IT A AR T AKORK L C AR
[M]. Jbst s EFRERE R, 2009

[4] TR, 2 KAE. 7K H TR 0 204 I 0 3 1 208 it
[J]. Pidb7K . 2010 (4) ; 9-13. (ZHANG Dongya, NIU
Tianxiang. Process design of fish proliferation and releasing
station for hydropower project [ J]. Northwest Hydropower,
2010(4) :9-13. (in Chinese) )

[5] AR=Ae DU, BRI = MGG BT ST [ 1] NRER
¥1,2010 (¥8F] 1) . 7-8. (ZHU Sanhua, SHEN Hankun.
Study of salt water governance in Pearl River Delta [ J].
Pearl River,2010(supl) :7-8. (in Chinese) )

(T#% 83 W)



F 32553 M KowE RO P 2016 45 H
Vol. 32 No. 3 WATER RESOURCES PROTECTION May 2016

DOI;10. 3880/j. issn. 1004 -6933.2016. 03.015

i B P 25 8 R0 B LA

T, FRIE AP, KA RER R B WA

(L. RN R SIS =B L08R 2151235 2. M KSR S 2 S A R34 0%, YL SR 215123,
3. B Ll AR AR A 2 4 W B K R R 3 7098 R0 215300)

WEATERERAERLPHESNERE THRETARKGENRETHESHER AL L
Bl A R i T AT R AR A A S B K AR e AR DL A S E B e AR R
FHATREARL, SREAW PTERBFW S FREMBELL FRAKREIMRRABRE HEH
(MHAR) R EF KE FWH ARG+ R0 A S BA A TALY 6k 5 Ao AR BE A AL
ARFRHNRE  RGEZAAR LRGN D E R EFFHEDNKB MR AR &
¥ ER FEH AL, SRFAEHAERBMRE TEEML BT TAEWRTTELE T
RESF,

KEBIR . RHA AL KREMD MW E R RAEREZ, 20T

FESZES . TVSS MRS A X EHS 1004 -6933(2016)03 -0079 -05

Adaptability test of plants in wetland ecological island

WANG Yayan',LI Mengying” , NI Pengping’ ,ZHANG Jiangang’ ,XU Yuliang’ , CAI Cong’, XIE Liqun'
(1. School of Architecture and Urban Environment, Soochow University, Suzhou 215123, China;
2. School of Foundation Medicine and Biological Science, Soochow University , Suzhou 215123, China;
3. Water Conservancy Engineering Quality and Safety Supervision, and Water Conservancy Technology
Extension Station of Kunshan City, Suzhou 215300, China)

Abstract; In order to understand the adaptability of plants in the wetland ecological island, the suitable plants,
and the suitable type of ecological island, the overwintering situation of aquatic plants, ecological adaptability, and
nitrogen and phosphorus accumulation were discussed by constructing two types of wetland ecological island in
Wangshan River of Kunshan City. Results show that the overwintering germination rates of five chosen aquatic
plants from high to low are: Iris sibirica, Iris pseudacorus, Pontederia cordata, Scirpus tabernaemontani, and Typha
orientalis. The ecological island of gravel —soil matrix is conducive to the increase of the plants height and root
numbers, growth of plants, and nitrogen and phosphorus accumulation, which will improve the ability of nitrogen
and phosphorus removal of the wetland system. The plant adaptability and purification potential of four chosen
aquatic plants from large to small are: Pontederia cordata, Iris sibirica, Iris pseudacorus , Scirpus tabernaemontani.
Iris sibirica and Iris pseudacorus can be evergreen winter in the experimental region, which are suitable for urban
river regulation in winter and the landscape effect is good.

Key words: wetland ecological island; aquatic plants; adaptability of plants; nitrogen and phosphorus
accumulation; Wangshan River

W 25 0 K R ATy A i PR g i, 3 RO R AR IR A AR SR LAY E 22 Ay, A
I FR AT T K T A 15 o AT SRS EIB A, WA AR BB E AR,

T H Bl BB R R T (KS1456) 5 oM T 500 55 3l B 45 i o5 92 40 38 00 H ( AKLK13004 )
VEF A £ (1989—) , Lo - F5E A BFSE 05 0] R MK ) 5 4= M . E-mail; yayan. 1011@ 163. com
WARIER LR AIZHZ . E-mail: xlqsz@ 126. com

<79 .



TERZAESBE AR P, N TR AR RS 5
A HOFT R E W B A S A S BB H AR
N TRRHE AT 72 N T 45 Fh P Kb B, 55 B
ARA L EA AN | S B E P i e, X LA
FERZHE T FAEY I 5 A ) I BT Al SO 55 7
T 5 1717 A2 25 5 B AR A 2GR BT BTSSR ] B
WEKAEERRGER IR, O A B IERA M IR
W g AR AR AT

AR S b X6 T IR T AN [ 28 7R 0 b AR A 2
EAEYIBRAC R R bR AR RE AR A
TR BRI A 5T, 20 W7 Y 0 28 25 5 oK AR A
143 PR R AT T, DA BR800 b A A 25 5 1 T
WTEAE S $E SRR RE T 2k B E A A E
HHEM
1 R5ET
1.1 SAEEARRR

DL L2 Ly Ay a6 T, 3l 7 T
EL LT I XA R el B30, 3 5 00 T 7 L AC
I, 45K 900 m, & 2.5 m, Sy SR () 35 T YT T B e
e H AR SR SR K 2%

T3 PR 34 TG R B S KA AR K, T EE TR K
FGCAKE DR >, AT T8 s K A7 2 e S
8 KB, T3 L G B G K T A A R4
BV NV IS WA A B eIk, KA B 25
BRIG  FERRAE IR ITH S 5 5 BUR PR RS
W, P I JE LR R TS AR T T A, &
LT RT 3 )95 G F2 AR T B BRI AR T B
1.2 BB AREIET

T 1 R A 5 5 A 2R L L yer e, AR AR
MG EE . BETH LR 40 em 1Y X8 0 MWy AR 15 )2,
Wik 35 2 LAR 00 DX S80Oh FLRR A 2, AR 8 3L 5 1 A )
LI, A IR R 1. 2 mx7 m B9 A U B P
Pt 6 MR,

a. A BUE RSB RRRIGR RS RS %
2 VARMERI SR, BUBHE RST 8 60 cmx45 emx30 ¢m,
EHRAZE L TA B, A5 em A4 418k
A1 R A TR | SERMEE P = T A il A R
WL E NS E WA S B g HE 1 17, [ B
30 em, £ Z ISR A6 A, (= N MY, KE 2
A B (AL FA2),

b. B AVES S MY FIGZ R E , kA )2
A TATE A, Y I 40 em ZAATHED R
W R Y, L E 4 4 B R4 A (B1.B2,
B3 .B4),

c. MHYIEEFE, PEPEIE X 10 A P F1EL B A A

AR O — W R ) ) 3 BE LA S B

R R TS RBORAF MR KGR A —E ISR A 5
W, AR 5 1 8 5 R (Iris sibirica ) & Wi ( Typha
orientalis) 5 By i (Iris pseudacorus) . 7K 2. ( Scirpus
tabernaemontani) . 1 B ( Pontederia cordata) iX 5
o A b i DL %) SR A A K A A A A ) 452
SRR I 1,

B Bl R 0 5B 5 —— BLEIE. et
AR £ R 3 i ‘ BRI
AL M RAREE |
N2 Pk £ 8 R E th
U o2

B3: Bl £10 55 | S R K 2 ———
BA: PloAR A1 5 3 R K 24— T

E1 ABESSHETEE
1.3 NEEREFE

TR 53 PR 41, — A B A K 2F B (2013 4F
10 A 22014 4E 4 H) ; AW N R ) M AL
J143HT (2013 4E 10 A & 2014 4510 1) .

a. THPIA R ZFR, 5 FEY) T 2013 4F 10 H
WIFPHE, K56 I 45 B 1) o 2013 4 10 A 12 |, %
2014 44 H 23 HASIE, B 2 JEOLIN R 3 )
KM TR AR AR S LR R, A
(7] A4 285 Iy XA AR A% R 2R IS

b. HYIENFETT . R 3 MM 0
Bk AR ARARE, LT R R R 7 AN TR A
B L LABASRRE Py A [ Fp AR 28 0 b A3 0 fig
AT 3 F AR A A A 110 26 285 B A L) RGE v i
JI AR

c. HHYIEALE T, MY AR B RN
AT Il 72 6 rh e i R R B A ) ek
B EEE bR, AW R AR S R s T A
AR R ERE . O A = E, HY
TE BRI TR KRR ARE 5 7E 80°C MR Hh it =1
JEFRE AR AE Y R, QMY AR R & A
SE L BRI RE S H,80,-H,0, T 2% A AR,
SRS S B E RO EE R E  R
i BV I e ) AR ) A 2B ) R
DA ) U B4 o T A B ) R B A R
2 RBERSHW
2.1 EMHEEFER

FEIERAC I E] (2013 4F 10 H 2 2014 454 H)
AR -4°C (12 7)), iR 17°C(4 A) .,
HY) R ZERIGR IR 13°C (3 ) .



RN R RS R PR 2 s, SR
BB LE SR DX R AR 2N b ¥ AT DL S
2 AR 3 A R RR F I — A 3
AR 4 H, BHAASE b 5 R s &
ZFIS TR S e 5 BB ARl MR K
" 3H27H

100 n3H12H B4H13H

BB

(@) R A
100 ¢

80 |
60 -
40
20

BIERY%

(b) K2FH

B2 £EBEMEFHBSREER

il JKATE B B RT3 R 2255 5]
1 61.54% F172.53% , MAFAE B B A BIAZS
5 ERFEE K 2R 410N 88. 029% F193.75% , R
BRIy A BUA S By i3 E AL BRI 4 R IR AIOR 38
RV GE, fEY7E B BIAES B B0 & 2F RN K E/N
A S 5iE B (WA IR MR KA A
WL R AR B RARE EAZERNT A RIS
B EEAST A BIASE DR,
2.2 tEYIEREE

TR o AR e RAR A R S AT 365 7 e
LA FEZFRHR, 2014 4 10 H 528 1k i i Fp oA
[F A= 25 B P RAE Y 3 FPAE bk & R EICR B AR K
TEOLINER 1 PR, ATLAE W FE 2 MR AR b
FE)3E IV RE T AR BI/IMR IR R 55 8 | B B3 L 1R
s A RUAEZR A TR YR = ARG fin, B AU A
SEAFTHYRRELK,

R1 3MEMERBESS EHES REFMSKRK

= /:F/%EIJ% B K k |= N g 2.
H W) e B/ em A 2% R AR /em
5 R A 130. 0+4. 0a 98.0+5.6a  18.1x1.8b
- B 110. 3%3.2b 51.5+3.1b  24.422.9a

N A 108. 0£16. 5b ZIAR 21.2=+1. 8ab
Tt )
B 106. 3+2. 5b AR 21.8%1. 5ab

_— A 123.0+5. 1ab ~ 54.0+7.0b  23.1%1.8a
BB

B 111.7+8. 1b 35.327.9¢  32.5%7. 4ab

TE A AR R R 22 B R 3 (p>0.05) , ANl FBEAR 5 22
8.3 (p<0.05) ,

A RS A AT 3 R Ak = AR £
B AV S AR THEYRRAK, HER 585
SRR e A R AW A AN A #) T
YR R EERIG N, 55 0 Sl & N PR
F

Bk A 05 6 17 S R B 1 B 5 R
B, T IEH 2R S AL BE 00 d I, 35 R AR £ R A AR
B EARARK A3 0 12 4% 14 25 F11 137 em 22 em,
ML A S P A AR SO 2 T i R 5,
0 R KR A, SRR KR K BN T
TR RS, 1T UL A 2 5 AR R T AR
AR
2.3 #EMSELED
2.3.1 HmAH=

FEIRESL T 2014 4F 10 H R4, ILRH 9 =9
HHRERRRRME, NE2 iTEH A RAESS -
ANFREY) A b A R R AR R/
AR R R . SRR B, B A
B b ASFEREY) S A Y5 KN R AR i K/
AR BRI R B UKL
R DAY R AR R RS R E T AUKA
i) 1.592 5. 5.667 fi5. 44.606 15 Al 2.188 1.
10. 659 % \57. 712 i ; H b A=W KO/MRICH S R |
MR HEH KA, SR R
BEE AR A AR 1,352 4% 2. 572 1% .30. 962
5, BRUL,7E A AT B RIE R A S 5 i pa Ak
Y Bk T R s S A KA

®2 FEESHEEMENE ke/m?

E e SN | BEYR MR W
5 R 7.773 2.463 5.310
A 1 1 25 11.098 3.550 7.548
B 1.359 0. 460 0. 899
5 R 3.984 1. 641 2.343
B T {0 R 6.341 1.214 5.127
B 1.119 0. 638 0. 481
KK 0. 142 0.053 0. 089

AN [ A 285 5 e [R) A 40 R 8 534, B O
LAY MR AR A BIAERE KT B Y
AR ARV E 358 B RIAER L 1,214 45 H0
1. 869 i, 1 A A B RIARG72. 1% ; 52
AR ARTE A BARS S WA AYE W EAY
WA e B B AR S 1,951 £5 1. 501
5 .2. 266 55 H01 1. 750 5 2. 924 £% 1. 472 £,

IR 8 100 o 5 AR 0 2 o V8 e A 40 1F 5%
SRR, 20t 5 AN H AR AT S A YRR
10. 83 kg/m* ,/NFAB A BIA NS R RO
Yie, KT B RIUAERE B g EY)ar, il WA



WHFRBM AL B RASS, A BUESEEAHFF
Mt gAY AR B LR 2 A RS B AR
THEPIAR Z2 09 A RN F- 8 o A A

HR DX SR AE P 2 B 1 b 75 e P () 0 4 X AR R A
Yt S AR TS e A PR BE 0 PR LA B AR
F L A T B T OB B 25 R R
FHLE B RIS Sy A BUAE S B A R TR S AY
SR N AP R R S R R G R BRI
MIRCR , FEAEY) A ) R B L 25 P R f
B AT KA,
2.3.2 MYEAHLEEFREE

YA N AR B RN 3 s,

A P AT, B R

B M oW

o M S MR ESS b BESS MR AR
& R 48.279+1.505  70.088£9.567 12.068£0.908 16.937:0.979

Al RREE 80.235:4.241 169.079+27.159 13.901£1.280 43.34543. 031
HEW 113162352 15.458+2.593  4.070£0.775  4.95420.249
& R 433204357 57.1672.832  11.43120.985  14.436x1.368

B fefike  30.10243.330 100.491£10.374 5.21520.578  25.762+1.296
WA 16.068£1.756  6.930£2.165  5.780£0.393  2.772:0.222
KO 1.088£0.164  1.990£0.293  0.092#0.012  0.1730.033

N TRt A 25 5 AR AS [ AR 0 £ B 3B . (DA Y
ARG PETEENEYE, RATIESRERLAK
1R Y R AR R BB Y AU R R iR/, il 2
H £ RERN 5 2 AU Wl AR R 1Y 10. 74% | 15.76%
22.62% 31.11% , @B BIAERR b A RE K
INRIF B S B KA 1R R )
AHERIRTCH TR EEH KA SAREREN
1. 300 1% 5. 678 15511 42. 428 15, MR 2K K
1. 198 £i%5 3. 622 5l 116. 894 15,

AN [ A 25 5 o A () P e 0 0 2 0 BT . (DA Y
AR FHEWM AR R RS & T B AR
516, 42% 5. 52% , A B 25 5 0 358 4 At
TEB AR A e B B AR 1Y 0. 704 1%
2.231 /5% HF10. 704 %5 1. 787 5. QA BIARE F#k
i F R B A R 2 B AR B 1. 909 %
H11. 848 £, L4 L T 34 A B L R i A Y
ASBEERT BRAERSE, OBRAERSE FERE
FRBER RS0 5T A BAES S 15.10% fil
10. 82% AH Pk R4 Mo T o> A B AL R R 1o
ARASERFBAEAERE, AMARSHAMT 3
TR RN AW R

XA g R, 2t 5 N A AR,
Mot B A B AR B 117,12 ¢/m® AN
25.42 g/m’ Rl b A A BURT B AR 1
R0 B R R

.82 .

FEA M B 5015 M 0 SR AR SR 14 UL
W T AEIEAT R B A, PR ARSI AR
FIHL R AR R 2 5 B AR 2R
TE B AR A R AR, Wi 1 ZH AT DL 2 PR
HOAE YRR R ER 5 AW 4 R AR LB, BB Tl AE
A B IAEZRE FRYHL b bR AR R I
AT s R L BR A, 2 O, &
FRFE BTG E T B B S AR A BIUEZS
By FAEREAMTRABEHR, AR R RPN
REVNRIF gt SR AT KA.

3 & ¢

a. AHA A Y]] S5 R 5 R AR I N DX
Mo P A 2 1 XA LU SR AC T AR B R AR
2Rl SOWBCR B Al A WIE 3 A a4
KR — A3 A Tz 4 AL Yk
ZFRR/IMER N SR AN B (ME AR ) | R
R W

b. A RUAEZS By A T AR A R 2R A R 3
PR R = FAR BSOS in, B B0 AR 25 B A ) T AR
AR, RAOFIRBALIE, ERAN L, 51
5 B B D PR £ R T

c. PIFPAZS R, A B 2508 S A T A
A M AR AR R R AR TR
ML R G LR TG AR RICR

d. AEYIE LR R AT 00 9 TR BE R AR
kSR A KA

SE Lk

[ 1] ABABH, SREEEE , ZRicte 45 3T g 7K B A2 HoR K
KIREHL)]. B R 54 AR, 2007,30(8) :99-102.
(Z0U Congyang, ZHANG Weijia, LI Xinhua, et al.
Restoration technology and development trend of water
quality in urban river [ J |. Environmental Science and
Technology,2007,30(8) :99-102. (in Chinese) )

[ 2] B, HECE. KAESHE B EAIREHA )], KR
5235 ,2009,17(9) :73-75. ( YAN Lei, TIAN Shuhui. A
review research on restoration of water ecological

environment [ J ]. Water Conservancy Science and

Technology and Economy, 2009, 17 (9 ). 73-75. (in
Chinese) )

[ 3] B4, Sonim i A= S B[] b K AR LR
SEWFSE BE F 4, 2006, 4 (3) :226-231. ( CHEN Xingru.
Brief discussion on urban river course ecological
restoration [ J ]. Journal of Chinese Institute of Water
Resources and Hydropower Research, 2006,4 (3) :226-
231. (in Chinese) )

[ 4] REEW], B WRAT, 4. 7 Tl rh T S ot B BV



[5]

[6

[

[7

[

[8

[

(9]

[10]

RS EBBRELT]. hE%SKHEK,2013,29(4) :64-
67. (YU Jianming, WU Chenming, CHEN Zhe, et al.
Improvement and ecological remediation of Malodorous
River, Zhongtang River tributary in Ningbo City [J].
China Water and Wastewater, 2013,29 (4): 64-67. (in
Chinese) )

WOLTEMADE C J. Ability of restored wetlands to reduce
nitrogen and phosphorus concentrations in agricultural
drainage water [ J ]. of Soil
Conservation, 2000,53(3) :303-309.

LINA T, DIEDERIK P L,ROUSSEAU S S. Application of

Journal and Water

the gas tracer method for measuring oxygen transfer rates
in subsurface flow constructed wetlands [ J ]. Water
Research,2010,44(14) .4217-4225.

T BISR  IRIEAR A5, IR S T S K
KT AL ROR M BEE [ 1], PR BG4 3 B 2%, 2013, 39
(5): 14-17. ( WANG Hefei, JIA Aichen, ZHANG
Xiaodong, et al. Study on purification effect of artificial
floating island urban landscape water [ J ].
Environmental Protection Science, 2013,39 (5): 14-17.
(in Chinese) )

T, B, TR, ST S YEOK BUSCR TS
[J]. BB 54 R 2011,34(10) : 14-18. (WANG
Jinli, YAN Xiuqin, NING Bing, et al. Effect of floating-
island plant on water purification [ J |]. Environmental
Science and Technology, 2011, 34 (10). 14-18. (in
Chinese) )

H[E B AL, AR 2507 B HORMER KW TS [J]. 7
PRl %, 2010,28 (4) 470472, (TONG Guozhang, YE

Xuhong. Artifical ecological floating fed overviews and the

on

application prospect[J]. Jiangxi Science,2010,28 (4) :
470-472. (in Chinese) )
XN RRE, BEIE 0T AR N TR A ) A R B

[11]

[12]

[13]

[14]

[15]

HX AR W R I I [ ], KBTI 5K TR 40,
2011,22(5) :1-5. (LIU Xiao, HUANG Suiliang, TANG
Tingfangzi, et al. Growth characteristic and nitrogen
phosphorous accumulation ability of artificial wetland
plants [ J ]. & Water
Engineering,2011,22(5) :1-5. (in Chinese) )

REZEEE. R AL O R I E A B A
[J]. BAERRS A5, 2000,36(4) :166-167. (WU
Jianzhi, GE Ying. UV absorptiophotometric determination

Journal of Water Resources

of total nitrogen in plant after K,S,04 oxidation [ J].
Physical and  Chemical
Analysis,2000,36(4) :166-167. (in Chinese) )

g B R AT M. 3 R JE AT B E A R
#1,2000.207-237.

ZEE W LA RIBESE A N TR S KA 3 R G
AR R RIS T SR RE D WFFE [0 ). BRI TS e 5 BT,
2007,29 (7): 506-509. ( LI Jianna, HU Yueli, WU

Xiaofu,et al. Nitrogen and phosphorus removal capacity of

Testing Analysis; Chemical

plant species in constructed wetland for treating municipal
wastewater [ J |. Environmental Pollution and Control,
2007,29(7) :506-509. (in Chinese) )
PRk A, SEbe e TN , 5. Ab3AE 1R V5 KR A P 1
L 5 A T AP A [ 0] BRBE AL 2 41, 2008, 28
(8):1549-1554. ( CHEN Yonghua, WU Xiaofu, JIANG
Lijuan, et al. Screening and evaluation of plant purification
potential for phytoremediation of sanitary sewage[ J]. Acta
Scientiae Circumstantiae, 2008 ,28 (8):1549-1554. (in
Chinese) )
ADCOCK P W, GANF G G. Growth characteristics of
three macrophyte species growing in a natural and
constructed wetland system [ J ]. Water Science and
Technology, 1994 ,29(4) :95-102.

(ki HI91:2015 -06 - 03 Zdl : 7Kk

(LBEF T8 W)

[6]

(7]

(8]

X1 A R B RV K B R R G T A RO
[J]. ANRERIT, 2010 (3T 1) 4-6. (LIU Xiyan, XI
Wangchao. Study on the core system of water resources
allocation in the Pearl River Basin [ J]. Pearl River,2010
(supl) :4-6. (in Chinese) )

BUNE  RAEP, B4R A5, HE TR OC RECEATN R
B0 287 I i A= e AR e A [T ). T R A
Bl2#,2011(12) :121-122. (LI Xiaozheng, WU Xiangqing,
QIN Zhenfa,et al. Evaluation based on the rank correlation
coefficient for pland palnkton biomass change tendency of
fish reporuction spot in Dongta[ J |. Guangdong Atricultural
Sciences,2011(12) :121-122. (iin Chinese) )

JaE S WA SB[ )], AR e #2011 ,36
(9): 79. (ZHOU Ruixue. Proliferation and releasing and
ecological restoration[ J |. Biology Teaching,2011,36(9) :

(9]

7-9. (in Chinese) )
rp LK H RN ) 4 AT m)L B A R s [ N E g
T4 ,2013-01-21(24).

(Wk H 1:2015 -04 - 26

S )

.83 .



F 32553 M KowE RO P 2016 45 H
Vol. 32 No. 3 WATER RESOURCES PROTECTION May 2016

DOI:10. 3880/j. issn. 1004 -6933.2016.03.016

TLI5 8 5 i R ek KoK b pii A 2
o e R 2 AR

AR BRE 2,8 R KERE

(1. L3R4 R 5 s HOR B R QR o0 VT8 B st 210036 ;
2. LI BRI W vt [ GRS AR AP 2K PR AT LTS S e D0 7 B B S8 V090 B AT 210036)

WE. R BAER-SRMEL/ BBFERiEE, oW R LTI ARAWERAKRKEFS £
(14 F)RAEFRERESAE, EREN 14 F B AR E X R EREAL ND ~52. 7 ng/L, 4otk &
FE0~78% , IR FE G A RIerErg Bl Tokvk 2 F XA RERY R, R REATE G
AR R AL B B W R KRR R KK R PR A F R BRI KT T B NN koK A R
EMRERFEART  RAEEREREZLET FoKRER vl TR (188, 3ng/L) >R (57.2
ng/L)>F KA (8. 9ng/L) , KRR Z T RKITKRH,

RBEIR A0 R B IR ORI R 5 B AR B IR & RURAR €98 5 B B8k I

hE S5 ES X824 M ERFR SRS A XEHES 1004 - 6933(2016)03 - 0084 - 05

Characteristics of concentrations of antibiotics in typical drinking water
sources in a city in Jiangsu Province

HU Guanjiu'’>, CHEN Sulan’, MU Su’, ZHANG Beibei’
(1. Collaborative Innovation Center of Atmospheric Environment and Equipment Technology of
Jiangsu Province, Nanjing 210036, China
2. Jiangsu Environmental Monitoring Center, State Environmental Protection Key Laboratory of

Monitoring and Analysis for Organic Pollutants in Surface Water, Nanjing 210036, China)

Abstract; Solid-phase extraction followed by high-performance liquid chromatography and tandem mass
spectrometry were used to analyze the characteristics of the concentrations of five kinds of antibiotics (14 species)
in three typical drinking water sources in a city in Jiangsu Province. The results show that the concentrations of the
antibiotics ranged from ND to 52.7 ng/L, and the detectable rate ranged from 0 to 78% . The sulfadiazine,
sulfamethoxazole, chlortetracycline, and ofloxacin were detected most frequently, and the sulfonamides were found
to have the highest concentrations. On the whole, the concentrations of antibiotics in the water sources of this study
were lower than those in surface water reported in other studies in China and elsewhere. Moreover, the
concentrations of antibiotics were influenced by the change of seasons and the types of water sources. Generally,
the concentrations of antibiotics were ranked in the descending order, as follows; normal season (188.3 ng/L),
dry season (57.2 ng/L), and wet season (8.9 ng/L); and they had higher values in the source area of Taihu
Lake than in the source area of the Yangtze River.

Key words: antibiotics; concentration; drinking water source ; solid-phase extraction followed by high-performance
liquid chromatography; tandem mass spectrometry; Jiangsu Province
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Experimental study on ultrafiltration membrane process for treatment of
slightly-polluted reservoir water

ZHENG Zhao', QIU Jianping', CAO Jiashun’
(1. Jinhua Polytechnic, Jinhua 321007, China;
2. Key Laboratory of Integrated Regulation and Resources Development of Shallow Lakes ,
Ministry of Education, Hohai University, Nanjing 210098, China)

Abstract: In this study, the PVC alloy ultrafiltration ( UF) membrane pilot device and different pretreatment
processes were used to develop three processes, including the coagulation-UF, coagulation-sedimentation-UF, and
coagulation-flotation-UF processes, for the treatment of slightly-polluted reservoir water. The water purification
effects of these processes and the changing pattern of the transmembrane pressure (TMP) were analyzed. The
results show that the turbidity removal rate was above 99% when the three processes were used; almost no algae or
bacteria were detected in the outflow through microscopic examination; the three processes can be ranked by their
effects in removing COD,; and UV, in the following descending order: coagulation-flotation-UF, coagulation-
sedimentation-UF, and coagulation-UF; the results of ATR-FTIR show that hydrophilic organic matter was the main
substance causing membrane fouling; during the low-temperature and low-turbidity period, the slope of the variation
trend line of the TMP was 0. 0164, and the average TMP was 23. 57 kPa; and, during the high-temperature and
algae-laden period, the slope was 0. 0432, and the average TMP was 21. 28 kPa.

Key words: slightly-polluted reservoir water; ultrafiltration membrane; pretreatment; transmembrane pressure;
membrane fouling; membrane flux; PVC alloy ultrafiltration membrane
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Bioassessment of water quality using benthic macroinvertebrates in
major rivers of Pearl River Basin

WANG Xutao', XIE Zhao’, LIU Wei' , XU Sheng’
(1. Scientific Institute of Pearl River Water Resources Protection, Guangzhou 510611, China;
2. Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract : Benthic macroinvertebrates and hydrochemical indices were collected from 66 sampling sites in the Pearl
River Basin in the years 2011 and 2012. The benthic macroinvertebrate communities and hydrochemical indices
from 11 sites of the Beijiang River and 17 sites of the Yujiang River in the year 2011 were investigated, and the
integrated environmental factors ( PC1 and PC2) were obtained through principle analysis. Based on analysis of the
correlation between 36 candidate parameters and the environmental factors, and the distribution of the parameters,
three indices applicable to bioassessment of the river ecosystem in the Pearl River Basin were determined, including
the percentage of diptera taxa, the percentage of scrapers, and the biotic index (BI). Then, the integrated biotic
index was determined and the grading scales were classified into non-pollution, slight pollution, moderate
pollution, and heavy pollution categories. The assessment of integrated biotic indices from 66 sampling sites shows
that the biological conditions of 80.3% of the rivers had the status of slight to moderate pollution, 13.6% of the
rivers had the status of non-pollution, and 6% of the rivers had the status of heavy pollution in the Pearl River
Basin. This study demonstrates the applicability of bioassessment of water quality in medium-and large-sized rivers
of the Pearl River Basin using benthic macroinvertebrates.

Key words: benthic macroinvertebrate ; integrated biotic index; bioassessment; Pearl River
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HWE ABFTELTTHENARBDEABGYEHEIREL ZEWARBEH AT, T 2013 F4 A
P T MR 4 ANJAX KA 69 KB R MG S B A AT T A&, IR ME 5 AT A KR R ERBE B F 2t
KA RABN MEEE S RE AT HAT T A, KB T RARABD WL R KARER T,
LRE\MREREBRMAALTE TS, KRB RBS W B L H A G TE—10, 4055 24 %2
Fo E K LB A R A0 ERAR B A, TR SATHES T, 5 S AT 7 A A AR R, A
0.168 #2 0. 115,431 0. 283, 5 A B T 42. 6% #= 31. 8% W9 4h#4-3- 3% % 5%, PO} -P Chl-a #= DO 2
xt K ARG S ) 5 R KM R A T

K KBRS M) XA A R AT TR, 2T K

RE SRS X524 MERFRAERD: A XEHES 1004 - 6933 (2016)03 -0099 - 06

Correlation analysis between macrozoobenthos and environmental factors in
lakes of Lixia River Area

ZHU Suge'"*, LIU Ling', LUO Juan'’>, YANG Yanqing', YAN Wenming'
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering ,
Hohai University, Nanjing 210098 , China
2. Changjiang River Scientific Research Institute of Changjiang Water Resources Commission ,

Wuhan 430010, China)

Abstract; To explore the current situation of the macrozoobenthic communities and related environmental factors in
lakes of the Lixia River Area, investigations on the macrozoobenthic communities in four classic shallow lakes were
carried out in April 2013, and the related environmental factors were measured and analyzed. The redundancy
analysis was conducted between the macrozoobenthic communities and environmental factors to find out the
environmental factors which had more influence on the macrozoobenthic communities. Results show that lakes in the
area are in eutrophication state, the distribution of macrozoobenthic community trends to be simplified, Bellamya
aeruginosa and Limnodrilus hoffmeistteri are dominant species in the area. In the sort of redundancy analysis, the
eigenvalues of the first two axes are larger, which are 0. 168 and 0. 115, summing to 0. 283, and they explain
42.6% and 31.8% of the species-environment variation. PO -P, Chl-a, and DO were the main environmental
factors influencing the density of macrozoobenthic.

Key words: macrozoobenthic; shallow lake; environmental factor; redundancy analysis; Lixia River Area
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AEIIAFE NI A5 R R A U O iR SE
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FIRTCAY Bk X T 31 4 5 38 55 R 7 1Y)
PR RIEAT TR, B 7 BT 1] 1l DX T 7K 5T
A W AN PE A R LR 2 AR I S R SR K AR R
RS %

1 HRFE

1.1 HmRESUE

PEICRYN) A5 k) i) e DR SR F5E
XA W5 DX AL T 0 7 4 4 4 LT §AT R S 4t X
(1) AR A 3t B A ARIR B & A AT,
RS DS AE WL 1,

AR W9 T AR/ N B 20 A R A, b R
AL A RAE R, AL 1 ~9, HoAx 3 AN WITA 2>

o Ly
== Wi
— B4t
FE PR S

B1 ETmMtREEEARREREE

1 1/16 m*> PX . Peterson FKleas , PR
KA 3 WK, EH TR S, BT 60 HJE B
IR TR kT R B T R R
AR B TG AR — ki I IRAE T 80% 1) & IV TR
ARSI S PON AR S A TR S, S B R T g
A 2ot SR G TR A AR P A B

B SD FHFE LG &0 72 5 pH A L R . DO |
Chl-a 7E£5RAE 5] YSI-6600V2 122 B KK it W i
AGHAT K RE R BRI 5 5 COD,,, B 5E J7 5 R (K
FUPE K W 43 A7 05 ) 7 5 Ul 355 3% 40 40 4 FH el
Wi 3= B4 X ( Skalar-SA1000) W 5E ; JiS 5 ki 42
KA A ShOEREE 7 BT A (1S13320 ) #4700 4 5
TURRAIPRL 2 S0 548 SR FH A6 - T e € 57 ( Udden-
Wentworth ) IRLIE 432 05 ZE HEAT 43 A , K4k A e
(Folk ) 43277 X WF 5% X Sk 0 AR kL JE (A7 02
2 HEAT Z e A R R R SOR AR LA
A I S AHER
1.2 S aE
1.2.1 FEHRLIgH

SRHMEIE 78 FRR AR5 Stk A7 5L 9 g
Sl DX 4% BRI K AR B 3 SR AR P4

_ Inp(Chl-a)
I, (Chl-a) = 10(2. 46 + “'OIHT) (1)

N AN N N AN 4 —
SR 3 AR BE S B A0 10 - 12 A I (8D) = 10(2. 46 200 1-50Ca) o)
WM 13 ~15 LI A 16 ~ 18, In2.5
R1 HRRXEBSE
N . ’T‘Zygﬂ( 7J<19J(\4ﬁ S A 4
i R E Wm BUkm? BRAE
KU 119°43'11"E ~ 119°50/34"E ,33°7'54"N ~33°13'36"N 1.02 27.0  DAFRGEON E F KA R %

FHHEW 119°54736"E ~ 119°5728"E,32°55'40"N ~32°58"13"N 1.37
WREAM]  119°54'36"E ~ 119°5728"E,32°55'40"N ~32°58'13"N 2.00
JUBIT 119°35'40"E ~119°35'53"E,33°2353"N ~33°24'09"N 1.75

15,0 DUIFRBONE KRR B SRR i K AR oA 2
12,9 DIFRBTAE KRG sh ke Kk
9.0 JhRWIT AN TSR  ROKOK AL SR IR

- 100 -



I(TP) = 10(2.46 + &-71* 11r~121551np(TP>) (3)

X :p (Chl-a) NPT 5 WK BE 5 C, /K A2 B B2
1830 (TP) Ky M BRI 5 [, ( Chl-a) MERE TR
DAL 1, (SD) M W S FRAREHEEL 1 (TP) A S
BEEFREIEE, ASIERN Ly =& 1P,
1.2.2 ABsrEL s H

SRRV X 7 B 4 450 A 454 W 4 1 4
it IZFR BT SR R AR MR BT R | TR A
BRI AR5 2 JEAE N, RE A5 A 4 T b S5z e 3 o 2
WIHEREA R T b, H R A0

Iy =W+ N F (4)

s L AR B SR R WO — R 2R R Y
AR S R BRI S ) SR R AR N
R A R B T F R
LM RAEAS RAE ST AR XA
1.2.3 3 Agitadr

FIH CANOCO4. 5 B AF it 47 Z JTAH K o0 M, &
TR B 2 AR 29 o 2k v A R Y 32 A o o A
(principal component analysis, PCA ) FllZ4) 5 £k PR 7Y
B T4 53 M7 (redundancy analysis, RDA) , 7E#E474E
Y (A=Y EAVE Y 80 5 T £ o0
KAFHTH, 1 X A YRR AT AR L R R R
ZER IR 4 DR R NT 3, e IR R T BT
AF DA 2 SRCHE Y T A 40 #T

XA E AT TUR S BTt 5 BRAE 18 SR A
SR L R AR LA MR 2E XA
0 A W B R A T X B e . A P B e
FERTHEAT Al HEATTUAY 73 MR, X 2 Wy s o Bl
AT R 22 J7 22 AR E AR AL B TR X R OL T,
CANOCO4. 5 B {423 sl ST B A W Rl i) 22 /0 2%
REAE 1l P8 B BT A, 1222 U7 22 W BB S VR
AR, XHE, W) Rh PR B8 X 7 i R R B 22 %)

FhAE B L) A R AR E R B A M P 3R
B BRI R FH A RS AL (@=0.05) , 3T 5248
VB B AU 2 AR ) T E M (n=9999)

2 RO

2.1 BB

XF AR R 04T o A s AR WA 2,
F I3 4 BT B R Y 22 FR R R 67.52% 4R
— N R R T A A 3R KT, DO L pH
1 COD,, SABFEFRIRWE R R ERMHLCLR, F
TRl A R T KR RO A DL
H,COD,, fil Chl-a 7628 —4h EA3 0 4m . MK 2
AT ) — A A ) XA DR K S R i,
ANFIASSE R K22 553 3

1.0

15 CODwn'
° E

PC2

05T e Ky ! ve

w (Y] {58

o Wik

o JUEH ,

-1.0 0.5 0 0.5 1.0
PC1

B2 HRRERBEFERSSW
22 NIREH TG0, T8 SR
Brim 22058 K, HER ] Kruskal-Wallis JE S50 5 He
AR PR 22 SR, BR T COD,, S, s
FEPRAE D 9T X 3 34 22 53 1 3 (P<0.05) , Hirp pH,
NO;-N . Chl-a fl PO} -P 2 5L B % (P<0.01),
4 MA R FEBCER RS A T & B FRAIRE

Fooe

T2 WRREBIKMEINE EFHER Kruskal-Wallis IESE IG5 R

¥ 3-
gg@f‘% pH {& (':] ;DO])/I) SD E/m EhRE/1073 P(( r:g04 Ll_’]) )/ (z(g TN]) _/])
KYH 8.50+0. 26 11.18+1.37 0.25+0. 83 0.26+0. 04 0. 0670. 02 2.48=0.46
75 181 7. 81+0. 091 8. 64+1. 047 0.30+0. 17 0.21+0. 034 0. 13+0. 03 2.95+0.29
LA 1) 8. 06+0. 07 9.95+0. 24 0. 63£0.29 0. 210. 0058 0. 11x0. 029 3.61+0. 30
Uk 8.64x0. 18 14.47+2.27 0.28+0.29 0.3120.017 0. 063+0. 0058 2.09+0.23
P 0. 007 0.012 0.151 0.018 0. 007 0.016
I EPS p(NH;-N)/ p(NO3-N)/ p(Chl-a)/ p(CODy, )/ s
Mo h ok R (mg - = ) (mg - = ) (pg - ! ) (mg - = ) gy *{E*ﬁ{é/um
KY# 1.26+0. 53 0.29+0. 090 8.03+2. 84 6.12+0.73 56.59+3. 68 30. 90+9. 49
T 2.21+0. 54 0. 59+0. 038 10.97+1.07 5. 810. 70 61.38+0.70 18.37+7.97
LA 1) 2.12+0. 14 0. 84+0. 35 19. 49+5. 90 6. 11£0. 42 62.73+2. 94 17.14%1.72
Jue 0. 60+0. 22 0. 25+0. 069 38.47+13. 67 8. 83+0. 44 66.94+2. 31 62.17+32.98
P 0.011 0. 008 0. 005 0. 059 0.016 0. 037
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2T A3 R 218. 241 106. 76 5 45 fik 1) AH X6 5
S A v P T VR A7 Ay YT N T K 22 88 Ty 530
213. 65 FI 118. 95 ; W5 mA ) fr Hil 575 1 bac BB AH %o 2 22 4
FeBtR R 1 oM 572. 61, W B v i F A L
FTRY 22 B 7K 22 i) AH X 3 28 M 48 Bl i, Ly N
421. 99, Wi & T HAW Y A
2.3 EMSYHESHERFZENXER

JECAT Sl e 5 e Jm A8 R TR o i HE) T
SRR 3 AIE 4, 3 1 PO -P. DO Ail Chl-a 3
HRiX 3 AN PR 5 & HE R A AR OC R A K 4
T R S AP 25 A0S IR i B A Y
A S L3R 4 Fr & 3 T T I Sl R AT

e A58 R BT ARL E A UK, I R AR o A
%, AT b IEAR S WA sh ) A RS S B T
KR, FRERIBKRERSE —HP R R E (P=
0.0012) , X I il o o 15 A 56, 45 S [l A I 3
(P=0.0001) , M F2EAHER A0 B X
RV AR S i B O] R, PO -P DO Al Chl-a X} JiE
AV 7 700 S A R R X 2 48, 7 3k B BRI PR - %
JCHR A T s A R S 2 PSR B A AR

Wi RE AR BT X UG S5 6 2 A AP D (2S)
FIRD K3 00 (sZ) , 58 e I B 40 K 00 25 R R
S HIZAEE (P>0. 1), KAgdk AHETF  HIE R

#3 EENWEESHEEEHREETFY
TS HHEF 45 R

Wt WIFR ST WrREREER
BhowREGEL PR Rkas RFIEL

AR AR S

MM /% E4t/% POS-P DO Chl-a
1 0.168 0.936 16. 8 46.2 0.9422 -0.6926 0.5283
2 0.115 0.913 28.3 31. 8 0.1395 0.3285 0.2440
3 0.067 0.856 35.0 18.4 0.0295 0.4354 0.4642
4 0.013 0.903 36.3 5.6 0.1324 -0.1475-0.3190

1. PO -P . DO Chl-a AY A B NI A5 JES A9 FEF V% 78 S A0 i 8 i

A1 23 F11.1% 11% \10.2%
1.0 :

TUARSIHT L2

-1.0 05 0 05 1.0
TUASIHT A4

B4 XEREDMEDZESFHEREH
MMEEFURITHF

F4 TRATHRESHMEK SRR

e e = e
1 AT L215] ( Limnodrilus hoffmeisteri) 15 IR ( Lamprotula leai)
2 I3 [C R HEE] ( Branchiura sowerbyi) 16 TR ( Corbicula fluminea Muller)
3 Jiit T 12 ( Glossiphonia complanata) 17 TAERBR ( Sphaerium lacustre Muller)
4 G 5 5 18 ( Glossiphonia lata) 18 I B 3 B ( Glyptotendipes lobiferus)
5 FEAR 42815 ( Whitmania pigra Whitman ) 19 BB ( Chironomus flaviplumus )
6 Bl B I WR ( Bellamya aeruginosa) 20 I = XHEIL( Dicrotendipus lobifer)
7 KRR ( Parafossarulus eximius Frauenfeld ) 21 & AR FE I ( Glyptotendipespallens Meigen)
8 LR WA ( Parafossarulus striatulus Benson ) 22 LTRINFEIL ( Propsilocerusakamusi Tokunaga)
9 7K S5 1 ( Semisulcospira cancellata Benson) 23 KR FRIS( Tanypus chinensis)
10 YW VR ( Stenothyra glabra) 24 Y 2 JE BRI ( Polypedilum scalaenum)
11 KA (Alocinma longicornis Benson ) 25 BIERL—Fh ( Clogmia albipunctata sp. )
12 RIKFEZHE( Limnoperna fortune Dunker) 26 B U T K IR ( Neocaridina )
13 [53] T3 B e (Unio douglasiae) 27 & — B ( Gammarid sp. )
14 IR f1 To 7 i ( Anodonta woodiana pacifica Heude)
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Design and application of allelopathic plant-filler floating bed

WU Yankun', ZHU Jiacheng’, GAO Jingsi', ZHU Jia', ZHOU Li*, LIANG Dong’
(1. The Engineering Technology Development Center of Urban Water Recycling,
Shenzhen Polytechnic, Shenzhen 518055, China;

2. School of Environmental and Municipal Engineering, Qingdao University of Technology ,
Qingdao 266033, China;

3. Shenzhen Water Quality Monitoring Center, Shenzhen 518055, China)

Abstract; An allelopathic plant-filler floating bed was developed through the integration of the allelopathy of
aquatic plants and conventional floating beds and by the use of biological fillers. Hydrocotyle vulgaris was chosen as
the experimental plant, and gravel, maifanite, shell, activated alumina, and polyurethane were chosen as the
fillers of the floating bed. The experimental results are as follows: (1) The planting water of Hydrocotyle vulgaris
can effectively inhibit the growth of Microcystis aeruginosa. (2) Except for the shell, the other four fillers can
significantly improve the water quality and effectively reduce the concentration of chlorophyll a. (3) The
allelopathic plant-filler floating bed can effectively reduce the concentrations of COD,, , TN, TP, and the turbidity

in eutrophic water, increase the dissolved oxygen in the water, and remove the odor.

Key words: eutrophication; floating bed; aquatic plants; allelopathy; biological fillers; water purification;
Hydrocotyle vulgaris
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B 2K Pk Se i Oh th P s Jm i 2 5 A
T AIE B 55 Mg AL -1~ 23 e

R , KOy, med K £

(1. J7MRFLEARTRZEBE, ) 2 ]I 510006
2. YIERM A B I K AR A TR AT &b, )& I 518055)

WEMEFEH T EMRT A B.C3 EE LM E P KFe RPN E BB AR ARE 2013 55
A—2014 5 6 A /KERIZIZALIG Ax Ao th B 12 35 2 Mo M 25 | AN A My Fo SRIE 049 A B R AR 6 R B
IR K IEAR B JR S JB BEE  A AR AE | B R AR R AT ik Ak 2R R MR B S AR Y oa B F 3t AT
ARSI, EREN. OHERERMBEEANARZHEY TLS AFFTHETHEKER
A& (P<0.05), Othe Rt gmeEEEE AT e EoR B3 ArkA a B>b B>c &b BE>a B
>c B e B>a B b B, Qh B2 E I BOK B K A% B A, D #2355 wm e
FE L KBA TP 2 E 2R FEAMX(P<0.05),5 TN 4= TP #93% b 2 % 3% i 49 % (P<0.01) .
KPR A6 BB B K T Ak B IR B 5 B R 5 AR AR e B T 4B R AT

RE SRS X524 MERFRAERD: A XEHES 1004 -6933(2016)03 -0111 -06

Characteristics of temporal and spatial distribution of
Pseudoanabaena sp. in water transfer route of
cascade reservoirs and analysis of influencing factors

ZHAO Jingjing' , ZHANG Kefang' ,GAO Jingsi’, ZHU Jia
(1. School of Civil Engineering , Guangzhou University , Guangzhou 510006, China;
2. The Engineering Technology Development Center of Urban Water Recycling, Shenzhen Polytechnic
Shenzhen 518055, China)

Abstract; According to the water environmental physicochemical indices and Pseudoanabaena sp. monitoring data
from May 2013 to June 2014 in the water transfer route of three important cascade reservoirs in a city in southern
China, the characteristics of temporal and spatial distribution of Pseudoanabaena sp. were examined from biological
and environmental perspectives, and the correlation between the cell density of Pseudoanabaena sp. and
environmental factors was studied through correlation analysis. The results are as follows: (1) The cell density of
Pseudoanabaena sp. has an obviously seasonal variation trend, which is significantly correlated with water
temperature (P<0.05). (2) The cell density of Pseudoanabaena sp. exhibits three types of distribution in the
vertical direction; layer a>layer b>layer c¢; layer b>layer a>layer c¢; and layer c¢>layer a or b, respectively.
(3) The cell density of Pseudoanabaena sp. increases significantly along the water transfer route of the cascade
reservoirs. (4 ) The cell density of Pseudoanabaena sp. was significantly positively correlated with water

temperature and total phosphorus ( P<0. 05), and significantly negatively correlated with the ratio of TN to
TP (P<0.01).

Key words: cascade reservoir; water transfer route; Pseudoanabaena sp.; temporal and spatial distribution
characteristics ; influencing factors; correlation analysis
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Influencing mechanism of wind waves on water quality in shallow lake

XU Ruizhong', LU Xuelin', SHENG Genming”, HU Jing’
(1. Wujiang Water Conservancy Bureau of Suzhou City, Suzhou 215200, China;
2. Shanghai Investigation , Design and Research Institute Co. , Lid. , Shanghai 200434, China)

Abstract: Taking East Taihu Lake, an important shallow water bay of Taihu Lake, as an example, the influencing
mechanism of wind waves on water quality in the shallow lake was discussed. The wind speed was translated into
wave height using the classic wind-wave empirical formula to directly reflect the strength of wind wave, and the
correlation relationships between the wind wave, polluted sediment rolling up, and water quality indices were
analyzed. Results show that the water turbidity increases with the wind speed and wave height and is higher under
the north wind. The concentration of DO decreases with the wind speed and wave height and is higher in winter and
lower in summer. The concentration of COD increases with the wind speed and wave height and is higher in winter
and lower in summer. The concentration of TN has no obvious correlation with the wind speed and is higher in
summer and lower in winter. The water turbidity has good correlation with the concentration of COD. Study on the
influencing mechanism of wind waves on water quality in the shallow lake can provide technical support for

establishing lake water quality improvement measures.

Key words: wave height; water turbidity; polluted sediment rolling up; water quality index; FEast Taihu Lake
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Study of diversion backwater conditions for ensuring water quality of
Wangyu River during water diversion period

XU Lingyun', PANG Yong>®, FU Hao'
(1. Shanghai Investigation, Design and Research Institute Co. , Lid. , Shanghai 200434, China;
2. College of Environment, Hohai University, Nanjing 210098, China;
3. Key Laboratory of Integrated Regulation and Resources Development of Shallow Lakes, Ministry of Education,
Hohai University, Nanjing 210098 , China
4. Urban Planning Technology Consulting Center of Jiangsu Provincial Department of Housing and
Urban-Rural Development, Nanjing 210013, China)

Abstract; Based on field investigation and data collection, a one-dimensional river network water environmental
mathematical model for the west bank of the Wangyu River was established using the MIKEI11 software. Total
pollutant load control calculation and diversion backwater condition analysis were carried out. This study shows how
to guarantee the quality standards of the water flowing from the Wangyu River into Taihu Lake during the water
diversion period through study of the diversion backwater conditions, when the total pollutant load control on the
west bank of the Wangyu River does not meet the standards. The results are as follows: (1) Total pollutant load
control cannot be implemented on the west bank of the Wangyu River in the near future. (2) When the water head
is lower than the control level, water diversion in the Wangyu River should be conducted; when the water head is
higher than the control level, drainage should be conducted on the west bank. (3) In Scheme 1, drainage is
required on the west bank after water diversion of the Wangyu River from the Yangtze River for 19 days; in Scheme
2, drainage is required on the west bank after water diversion of the Wangyu River from the Yangtze River for 24
days; in Scheme 3, drainage is required on the west bank after water diversion of the Wangyu River from the
Yangtze River for 10 days; and in Scheme 4, drainage is required on the west bank after water diversion of the
Wangyu River from the Yangtze River for 15 days.

Key words: MIKEI1 model; water quality; water diversion period; total pollutant load control; diversion
backwater conditions; water head; Wangyu River
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Water quality assessment and trend analysis of typical tributaries of
Danjiangkou Reservoir

WANG Wenjing, GAO Pengcheng, LI Jie, ZHOU Yuhong
(Hanjiang Bureau of Hydrology and Water Resources Survey, Bureau of Hydrology,

Changjiang Water Resources Commission, Xiangyang 441022, China)

Abstract; The single factor pollution index method and Nemerow index method were used to analyze the status of

water quality and its trend at the Zhangwan and Shendinghekou cross-sections through the tributaies flowing into the

Danjiangkou Reservoir during the period from 2005 to 2014. The results show that the Zhangwan cross-section was

heavily polluted during the study period, and the main pollutants had been controlled to a certain extent. On the

whole, the water quality of the Zhangwan cross-section has improved. The pollutants of the Shendinghekou cross-

section always exceeded the standard significantly, and the water quality at this cross-section was below the grade V

level from 2005 to 2014. Some pollution control measures should be taken to improve the water quality and enhance

protection and management.

Key words: water quality assessment; trend analysis; tributaries flowing into reservoir; single factor pollution

index method; Nemerow index method ; Danjiangkou Reservoir
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Prediction of effect of Yellow River-to-Baiyangdian Water Transfer Project on
surface water environment

YANG Liu', PANG Yong'’, LI Xing'
(1. College of Environment, Hohai University, Nanjing 210098, China;
2. Key Laboratory of Integrated Regulation and Resources Development on of Shallow Lakes ,
of Ministry of Education, Hohai University, Nanjing 210098 , China)

Abstract; The Yellow River-to-Baiyangdian Water Transfer Project will be built in order to alleviate the
groundwater over-exploitation in Hebei Province and to provide ecological water supplement to the Baiyangdian
area. Using the relevant parameters regarding the Weishan Yellow River-to-Hebei Water Transfer Project and other
related research results, analysis and simulation were carried out to examine six scenario plans developed in this
study, in order to investigate the effect of the project on the surface water environment along the water transfer
routes and in the Baiyangdian area. The results are as follows: after the implementation of water pollution control
along the water transfer routes and when the water quality at the intake meets the requirements of the water function
area, multi-year averages of water quality indicators at cross-sections along the route can meet all grade III
standards except for total nitrogen. In addition, the Yellow River-to-Baiyangdian Water Transfer Project can
effectively improve the surface water environment along the water transfer routes and in the Baiyangdian area. It is
suggested that automatic water quality monitoring stations should be set up at the cross-sections in order to solve the
existing problems in the initial period of operation. Once the water quality exceeds the standards, water transfer into
the Baiyangdian area should be stopped immediately to ensure water safety during the initial period.

Key words: surface water; water pollution control; effect on water environment; Yellow River-to-Baiyangdian
Water Transfer Project; Weishan Yellow River-to-Hebei Water Transfer Project; water transfer route; Baiyangdian
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164 060 2.0 32.2 3.18 0.53 1.2 4.38 447 840 2.5 30.0 4.21 0.36 1.2 5.41
190750 2.0 57.0 4.30 0.32 1.2 5.50 480616 2.5 30.0 4.66 0.32 1.2 5.86
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fF (57 (m =57 KR (mg- 1)) KE KB (mg 1) KE KR (mg- 1) KE KR (mg- 1) KB KB (mg- 1)) KE K

61.4 25 COD 20.700 IV 20.900 IV 21.820 IV 23.520 IV 22.030 IV

61.4 25 NHy-N 1,130 V% 0.994 I 1.160 V2% 1.330 V% 1.240 IV

61.4 25 T 250 HVE y o210 HVE 2.463 HVE 2824 HVE v 2492 HV Oy
p=  6l.4 25 o016 Mm% K o2 ME % o166 MK % 0190 Mk X o200 N
90% 6.4 25 COD 26.010 V3 %}7 26.270 V3 ;; 26.55 V% % 27.760 IV % 25990 IV %

61.4 25 NH;-N 1260 V% £ 1230 N% 1.380 IV 1550 V% %X qas0 NOK

61.4 25 N TN  2.549 HV% 2.488 4V 2.792 4V 3.136 4 VE 2.914 4V

61.4 25 TP 0.180 MM2& 0.176  TI2 0.197 I 0.221 IV 0.223 IV
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78 40 S R HVE v 2229 HVE 2.441 £V 2293 £VE vy 190 Vo y
-8 40 TPo0.157 M% X 0150 MK % o164 MK % 0154 MK K o040 M R
5% 18 40 COD 25.300 IV % 25.620 IV % 26.400 IV % 25.940 IV % 24.550 IV %
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78 40 N TN  2.832 4HV%E 2.589 £V 2.751 £V 2.933 HVE 2.848 4V
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5 100 60 TN 2102 $VHE vy 1953 HVHE 1,932 H V3% 2.017 V% vy 1.879  V Vv
100 60 ™04 M KX o3 WX % o030 W% % o1 WK K oons om R
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5 100 60 N NHiN 1580 V% % 1310 N% 1.350 IV L40 N% % 1300 NV 0%

100 60 T™N 319 %V 2.650 4V 2.731 4V 2.873 4V 2.659 4V

100 60 TP 0.226 IV 0.187 I3 0.193 I3 0.203 V3% 0.202 IV
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HRER AT AR AN A EEE T I K TR SR Sk i 2ok is A MG 247

. 134 -
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Experimental analysis on soil water and salt migration of
mucky clay in coastal shoal

WU Mingzhou, WANG Jinguo, CHEN Zhou
(School of Earth Science and Engineering , Hohai University, Nanjing 210098 , China)

Abstract ; The soil salinization degree of coastal shoal is high in China, which is one of soil ecological environment

problems attracting much attention. The rules of soil water and salt migration are the theoretical foundation of

improving the soil salinization. Based on the static soil salt migration test and indoor one-dimensional soil column

test, mucky clay in coastal shoal was studied, and the migration pattern and mechanism of salt in mucky clay were

analyzed. Results show that under the static state, the migration velocity and migration rate of salt are positively

correlated with water volume in the same time. Under the condition of one-dimensional hydrodynamic dispersion,

the migration velocity and migration rate of salt increase with the hydraulic gradient and the hydrodynamic

dispersion.

Key words: coastal shoal; mucky clay; soil water and salt migration; hydrodynamic dispersion
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Analysis of characteristics of non-point source pollution in rainfall-runoff
process in Siheshui Watershed of Tanjiang Valley

FENG Qiyu, HU Haiying, HUANG Guoru
(School of Civil Engineering and Transportation , South China University of Technology, Guangzhou 510640 , China)

Abstract; The Siheshui Watershed of the Tanjiang Valley, located in Jiangmen City, Guangdong Province, was
used as the research region. Simultaneous monitoring of water quality and quantity during two rainfall events that
occurred in May 2014 was conducted in order to study the characteristics and temporal and spatial variation of non-
point pollutant emission in the rainfall-runoff process. The results show that the concentrations of pollutants such as
BOD,, TP, and TN were high at the preliminary stage of the rainfall-runoff process, indicating a significant first
flush effect. Soluble phosphorus accounted for a large proportion of the total phosphorus. The concentration of
ammonia exhibited a first flush effect during the first half of the runoff process, and was negatively correlated with
the volume of runoff during the second half of the process. The concentration of COD,;, showed a wavy and jagged
change trend, and in the later period the concentration was influenced by the water withdrawal process dominated
by the interflow. The pollutant flux and the volume of runoff had an approximately identical change trend, and a
remarkable correlation between them was detected through statistical analysis. There was no significant correlation
between the output concentration of TSS and the concentrations of other pollutants, indicating that the suspended
solids made a small contribution to the output concentrations of other pollutants. Based on experimental results and

practical experience, recommendations are given for the basin’s management.

Key words: rainfall-runoff monitoring; non-point source pollution; characteristic analysis; first flush effect;

Siheshui Watershed
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Lessons from comprehensive management of water environment in Taihu Basin

ZHU Wei, ZHOU Xiaoping, CAI Jie
( Taihu Basin Authority, Ministry of Water Resources, Shanghai 200434 , China)

Abstract: The measures taken for comprehensive management of the water environment in the Taihu Basin and the

achievements are summarized in this paper. Lessons learned from this study are analyzed, aiming to provide

references for comprehensive management of the water environments of other rivers and lakes of China.

The results

show that comprehensive management of the water environment in the basin needs close attention from the

government, scientific planning, an effective coordination mechanism, and water treatment and management

according to the law.

Key words: water environment; comprehensive management; water quality; ecology; Taihu Basin
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0. 10 mg/L, F& % 35 89. 69% , 7K 5t Bl 35 550 e -+ 3 W
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1 F oK B | MR I K AR 25 0E [ 4 () ) 1)
&, 2014 4F 5 H 78 K 5 b 25 58 e ARG 20 H R
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PR AR W SEE AR Y, B 5ok 1 Gy ™ B i 111X F
FoK BT | ) D37 B B N, 38 BT JRAE T KA
A K TUKREY) , KK A S IR ) 4 L e
2.1.2 ABAKFREAKR

K D) RE X K B A — 5 35,2014 4 X i
B 106 4~ H S K DI REIX 22 B 24845 (TP TN FE K

ARSI ) AL AT, BRI RE X K
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K2 KWREESRKINBERIXIRER %

A0y N A0y LS
2007 22.5 2011 32.0
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30 3 b R A 2 B AR E R, ARG
BELI IR MACRIT e i 45 205 e W 0, R 2013 4R IS,
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FZE AT KA B AT &G0 IR KRB SR E RN R KAES R%MIESE A ,2012—2013
A KRR BT A S F T AP AFAESRE, SREW RIS AN 53% 09 545 FHHY
65% 49 EALFF 5 F W1 35% 49 5 A% Shannon-Wiener 452 FMF R ARZ , LA RABMBF LA AR
| @R AT K89 5 AP COD NH,-N TP TN 2% & 2] %849 53% 46% 68% F2 45% ; B K%
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Thoughts on water environmental management in
Taihu Basin under new conditions

XIE Fei''>, WU Junfeng" *, REN Xiaoming' ’
(1. Jiangsu Provincial Academy of Environmental Science, Nanjing 210036, China;
2. Jiangsu Key Lab of Environmental Engineering, Nanjing 210036, China)

Abstract; The Taihu Basin is facing problems such as the increasing difficulties in continuously improving the
lake’ s water quality and an ineffective aquatic ecological system. To solve these problems, an ecological
investigation was conducted at 87 sites in the Taihu Basin in wet, normal, and dry seasons from 2012 to 2013. The
results show that benthic organisms at 53% of the sites, phytoplankton at 65% of the sites, and zooplankton at
35% of the sites were at low levels as evaluated by the Shannon-Wiener index. Non-point source pollution has
become increasingly prominent, with COD, NH,-N, TP, and TN accounting for 53% , 46% , 68% , and 45% ,
respectively, of the total amount of pollutants in the lake. The project lacked a long-term operation and management
mechanism, with less focus placed on the operation management and more focus placed on the project construction.
Several countermeasures are put forward: (1) establishing aquatic ecological function regionalization and restoring
the integrity of the ecosystem, (2) strengthening the control and management of non-point source pollution and
rural black and malodorous rivers, (3) setting strict standards for the discharge of pollutants, and (4) improving
the operational management of the project.

Key words: Taihu Basin; water environmental management; ecological investigation
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SEF TN S A R, A A 25 SO R EOR
e HH SRR AT I, 15 A D W K PR i B
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1 KEREBKIMEIR S

1.1 K#HEKREEERRKR
2013 4F, K14 coD,, ik %) 10 25 K 5 b i

(GB3838—2002 ( Hh F /K PR EE Bt st An ) , B 1Al ) ,
NH,-N 4E e B 235 5] 11 2K AR, TP 4E X4k i
eIV EbRUME, IN B WRES TV R, 5
2007 AEAH L, 1A TN AR50 R B 16. 4% ;NH,-N
AR 63. 7% ; TP A2 T B 22. 8% ; COD,, R &
AEYRFE 4. 4% , 2013 AEIIARZE G B FRIRSHRECN
57.6, 1 2007 4E R [ 4. 1, MARAL FH2 5 & 85 F# IR
ENE-AD

MF 1 AIHL TN AR EEA AL T4 TV 25, HL
O IR B OR8N . BB A X 5 R A kTS L
KRR AR I, H 2007 AECITIRNE KIBIKT5 G
Bt 2590y St LA SR, Tl s R 7K HE A B B 4
RS Y HER R PR, TS Y 15 2 L
s Tl AT 2 i RIS A TN R B8 oA 48 1 — >

1.2 ARk

UTAEA , ATITTE K BOIA B3 . 5 2007 44
FE,2012 4R ) 74 ok K (B ORTE %) A K B
COD,,, \NH,-N, TP TN ¥ J& 43 5 & A% T 20.5% .
37.0% ,1.1% F1 19.6% . #5 M K K K T COD,, |
NH,-N. TP, TN #& &£ 73 5] FE iK1 10. 6% . 5.9% .
23.1% 6.9% (£ 2) .

1.3 KRBk ESRR

2012—2013 AERMWIER 87 sz F= F AK
WIAE S A A5 R R R AE Y 53% 1Y A
Shannon-Wiener 48 80 55 W 30 = 537% B 5. AL
Shannon-Wiener #8800 45 9% — 8, AN 10% 19 5,
{3 Shannon-Wiener 15 B0 G 9 80 F &, TR i AH
¥ 65% 19 1547 Shannon-Wiener $8 £ PEHr 55 4 0 7%
= .,27.5% 1 & Asi Shannon-Wiener 18 8001 55 2% h
— %, 7. 5% 1Y 55 A7 Shannon-Wiener $8 80P 259N
BRI 35% 09 547 Shannon-Wiener 5 %41
M EEY T Z ,65% W) 557 Shannon-Wiener $5 %%
WS —

®1 KHEBKRIERFEDRERGEEERNREELY

CODy, NH;-N TP TN
LA .
oy WEOKE, kR BRI KRR, KR RRRE KR gy TR
(mg - L") 251 (mg - L") Z 5 (mg- L") 251 (mg - L") 25
2007 4.5 I 0.91 I 0. 101 V) 2.81 %V 61.7 o
2008 4.4 | 0.59 i} 0.083 v 2.57 %V 60. 2 s
2009 4.2 1 0.47 Il 0.083 \Y 2.64 EAY 58.4 P
2010 4.4 m 0.36 Il 0.073 \% 2.68 5V 58.5 BRpE
2011 4.4 m 0.37 Il 0.079 I\ 2.37 £V 58.5 Lz} s
2012 4.0 I 0.33 I 0.070 \Y 2.38 4V 56.5 B
2013 4.3 I 0.33 1 0.078 \Y 2.35 %V 57.6 R
20137?%%2%27 F 4.4% 63.7% 22.8% 16. 4% 6.7%

TE B R IR IR A BB DL AR o
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x2 AR EEARIEFREHINGIRE

WK (RN RS ) TN A

= ABIKE/ p(CODy)/ p(NHy-N)/  p(TP)/  p(IN)/ =0 ABikiz/ p(CODy, )/ p(NHy-N)/ p(TP)/ p(TN)/
2o’ (mg-1) (mg-L) (mg-L7) (mg-17") fZw  (mg-L) (me-L) (mg-L) (mg-L)

2007 56.88  7.61 3.41 0.273  6.39 2007 15.53  4.59 0.92  0.147  2.96

2008 61.46  6.69 248 0.296  5.73 2008 11.04  4.25 0.74  0.092 2.6l

2009 74.27  6.22 2,23 0.243 542 2009 6. 85 4.27 0.62  0.083  2.37

2010 80.91 6. 44 2,08 0.307  5.47 2010 1215 4.01 0.68  0.09  2.85

2011 70.50 617 2,29 0.279  5.29 2011 18.70  3.89 0.74  0.086  2.64

2012 7312 6.05 2,15 0.270  5.14 2012 9.10 3.78 0.72  0.084  2.52
20]2§E§?§7¢ 28.6% -20.5% -37.0% -1.1% -19.6% 2012;?“7[];%7@ -11.3% -10.6% -5.9% -23.1% -6.9%
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