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Water is essential for every kind of life, but its
quality is threatened by a variety of contaminants.

The Taihu (Tai lake) in China represents a drastic ex-
ample of such water pollution. A powerful consortium of
German and Chinese research facilities, companies, and
concerned stakeholders is working on different aspects

of the water cycle. The overall aim is to ensure
good water quality from the source to the tap.
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ﬁ Federal Ministry
of Education

and Research

China and Germany share a long history of more than 35 years
cooperation in the water sector. This success has motivated MoST
(Chinese Ministry of Science and Technology) and BMBF (German
Federal Ministry of Education and Research) not only to fund cutting-
edge research projects as done before but increasingly promote
innovations. In 2011, the ,,Clean Water Research and Innovation
Programme* was adopted at the first Sino-German intergovernmental
consultations in 2011. Its aim is to bring science to the people.

Additionally in 2012, MoST has offered a collaboration within China’s
Major Water Programme, which lead to bilateral projects at lake Tai,
lake Chao, lake Dian, and Liao river. The kick-off was held in Beijing,
May 2015, in the presence of Vice-Minister Cao (MoST) and State
Secretary Dr. Schitte (BMBF). By signing the Joint Declaration on
the cooperation in the frame of the Chinese Major Water Programme,
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MoST and BMBF have provided a sound basis for accelerating the
development and dissemination of innovative environmental
technologies and for a successful water management.

The SIGN project (Sino German water supply Network — Clean water
from the source to the tap) focuses on lake Tai region’s main chal-
lenges, which are urban water management, pollutant monitoring,
assessment of lake processes, water treatment, and water distribution.

SIGN represents a successful example of multi-disciplinary techno-
logical and scientific bilateral cooperation. | am delighted to see the
progress of the cooperation and the many contacts that already have
been established, and would like to express my best wishes for the

successful strengthening of this collaboration.
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The SIGN project is one of the three projects of the Innovation
Cluster Major Water funded by the BMBF (German Federal Ministry
of Education and Research) in the frame of the CLIENT program (www.
sino-german-major-water.net). As stated in the joint declaration signed
in May 2015 the German projects SIGN (www.water-sign.de), Sinowater
(www.client-sinowater.net), and Urban Catchment (www.ufz.de/urban-
catchments) cooperate closely with corresponding Chinese projects
within the Chinese Major Program of Science and Technology for
Water Pollution Control and Governance.
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Assuring good water quality s RIEF 4TS

from the source to the tap

Water is essential for every kind of life. However, in many parts of the world, water quality
is threatened by multiple pollution sources. Access to clean and safe drinking water is crucial for
human wellbeing and for the prevention of drinking-water-borne diseases.

FE R MR SL I 7K 773k
R BIK[e

In the last few decades, China has undergone rapid industrial and economic growth. Especially in densely popula-
ted areas, the need for clean water is constantly increasing. At the same time the quality of raw water is often impaired due

to significant anthropogenic pollution. Furthermore, the available water resources in China are naturally low (only one quarter

— strbuted wit i i ene==t = AUFALDEREE BREUABSHIERAEY  —————
of the world average) and unevenly distributed with high water scarcity in the dry northern parts of the country. R —— ” o= = e . e
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=== The Sino-German research project SIGN will contribute towards improving the water quality in the Taihu region close to Shanghai, one of
! Chinas most economically prospering areas. Furthermore, it belongs to the focus regions of the currently running Chinese Major Program of
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N oionce and Technology for Water Pollution Control and Governance demonstrating its high political importance.

. A powerful consortium of research facilities, companies, and concerned stakeholders was built in order to successfully manage the challenging

chEHT I H SIGNR B A T et KOMRIBAY KR © e D8Rt X2 PEZFTRER
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tasks of the SIGN project. The project consortium is working on the quality of the lake, which serves as a water resource, and on the quality of

the drinking water for the adjacent megacities. Assuring the supply with good quality water requires that the whole water cycle is taken into

consideration:

NBEDATTRRE M ESS - SIGNER 7 HARMFEANA ~ LA ENMAZHERIT MER 158 KH
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4 powerful sewer systems,
d competent management of water resources,

4 adapted monitoring strategies,
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4 capable water treatment processes,

& efficient distribution of drinking water.

Within the SIGN project, German water technologies and management concepts are specifically developed
and adapted to Chinese boundary conditions. Scientific progress as well as practical applicability
is ensured by the strong linkage between science and practice in Germany as well as

in China.



y The Taihu (Tai lake)

& is located in the Yangtze

R Delta (Jiangsu province)
close to Shanghai,

& isthe third-largest fresh-
water lake of China

28

(2,200 km?,
2 m average depth), d UTFKI=FAM  SaLEs

& represents a drastic & FEFE=AKIKH (2,200EH5 A
example of water B EIERE2ZK)
pollution with nutrients d 2KEEERE (R W) B
(nitrogen, phosphate), SSRME xRS R IRZEA
organic contaminants & B0 ERDUKINEEZEFRL
and heavy metals, FKLE

& has been suffering from & FKEEE - BIRAKER

eutrophication and algal

blooms since the late
1980s,

has insufficient raw water

quality which threatens
drinking water supply
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for urban catchment ety e e 3

Partners: A ‘ " ' ' THMEFNMESEBRIESTEHBKENNBEL ~ FiEHER

DBI, RWTH, . - T B EHKERMBB TR - AN RSB N A elF
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pollution hundreds of Chinese cities are highly vulnerable to urban pluvial floods and ofﬂcg, Tsinghua, . b -4 - _ \ FERKESESHEN SR - N H= N

subsequent surface water deterioration. Tailo-made strategies, techniques and policies for Wuxi Drainage _ ' \ =5 R W SR LRSI A -

Due to combined sewer and stormwater tank overflows as well as stormwater runoff

stormwater management and treatment support better flood prevention and control. Nationwide

research about customized development paths, guidelines and tools for harmonized local urban
planning and water management is conducted, contributing to comprehensive exploration of the sponge
city development.

A case study in Wuxi city aims at improving the operation and maintenance of the sewer network by tailor-made
sewer cleaning and flushing plans, flood simulation and concepts for urban runoff pollution control (runoff
screening, separating units). Hereby, the practical use of innovative technical sewer devices is demonstrated

. . . . . . e . II - y . 5 s r . - , - 4 \ | .R ..- : « " . ‘.'- _.l: rtl..
and their effectiveness analyzed. Another case study in Jiaxing city enhances resilience to urban climate ' . : i & "y = R S A -

change and floods via scientific assistance for a river restoration project, customized urban storm- e W o _\ > : Ry 2 ! + AT

water management, and urban flood control strategies (discharge regulators, weir gates, > : Voudll : . A et 1, v - : 3 . _ , BEIK  EEKZE
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Main aim: Assessment of the
physical, chemical and biological
water quality by innovative and

automated monitoring technologies
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Water quality monitoring focuses on the relevant water constituents in terms of drinking water production and ecosystem
effects. Cyanobacteria also known as blue-green algae, microbiological, inorganic (e.g. nitrogen, phosphorous, heavy metals)

and organic parameters (e.g. industrial chemicals, pharmaceuticals, pesticides) as well as the H-/O-isotope composition of lake
-

and sediment water are measured. Biological tools are used to assess ecotoxicity on different trophic levels as well as mutagenic and g“ ;
[

endocrine effects. Key pollutants are selected for more effective water quality monitoring. Cagt |

&

Spatially resolved monitoring of water quality in Taihu is performed by an innovative mobile multi-sensor and sampling system (BIOFISH).
Furthermore, a new profiling buoy with a vertically moving multi-sensor and sampling platform is developed to support the establishment
of an early warning system for water quality. Recommendations for measures to mitigate the lake pollution are deduced from the
obtained data.

R

BBE - GAIAC - Hyd-
roisotop + IWW - KIT

Wbt - SRR

Algae are measured in the lake as well as during drinking water treatment, using portable instruments and sensors integra-
ted into the BIOFISH and the profiling buoy as well as laboratory-based devices for single and online measurements.

Furthermore, new tools are developed in order to assess the integrity status of algae cells and thus the risk of

toxin release. Partners:
B_BE, GAIAC, Hyd-
Lake water quality is dynamic and influenced not only by anthropogenic activities, but also by weather roisotop, IWW, KIT
conditions (wind mixing). Assessment of the dynamic lake water balance and circulation in the CRAES, Jiangnan

Taihu includes evaluation of H-/0-isotope measurements together with climate and hydrolo-
gical data.



Contamination

Precipitation Wind Evaporation Tap
mixing water

Processes

SIEKR

GAIAC - Hydroiso-
top - IGB - KIT -
TZW-KA

Main aim: Securing the quality of the raw
water resource by considering beneficial

. AR - A
as well as detrimental ecosystem effects

PR

Beneficial biological effects are ecosystem services contributing to the elimination of anthropogenic pollutants from
the water. Biodegradation of organic pollutants and nitrogen-containing nutrients (nitrate, nitrite, ammonia) is investi-

gated in laboratory degradation studies with original material (water, sediment) from the Taihu basin. The use of modern e s ' :

Y Dmae

PCR-techniques and the measurement of the C-/N-isotope composition of the anthropogenic pollutants and biomass allow
gvaluation of the bioactivity within the lake.

Some microorganisms can be detrimental to water quality and human health. Again, powerful PCR methods are used to
detect bacteria with antibiotic resistance genes as well as pathogenic viruses and bacteria.

Another large and often clearly visible problem of Taihu is excessive algae growth along with the production of toxins, 7Y, . ) ¥ '._' 4 it s ' ‘ R % X s R 2
P compromising drinking water quality. Onset and duration of algal blooms are impacted by the nutrient content F : ' 3 o5 — .. e
s g . = i e T R FEZHR . ERARAEEN
of the water as well as by mixing processes. Investigation and characterization of the decisive effects on

—:‘{ > :I " ‘ : riT : .:-: ___'-... '. Fila j(_‘( i \ \ PN
algal growth as well as ecological modelling contribute to more precise forecasts of algal L .13 s L g Y o i v i/&:\/ QBZ J’/{ 1% 1EJ§7J< WAR/ZAN

blooms, which are crucial to optimize abstraction and treatment of drinking water.

P
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Water
Treatment

Main aim: Fostering treatment
efficiency by effective elimination of algae
cells and taste & odor substances

Algal blooms are a large challenge for drinking water treatment. Thus, practicable, ecological, as well as eco-
nomical solutions for efficient drinking water treatment such as ultrafiltration are needed. An algae-online-analyzer
is applied to indicate changes in raw water quality in regards to algae concentration as well as the risk of toxin release.
These values enable control of the ultrafiltration process, i.e. automatic selection of the respective optimal parameter

matrices.

Precursors of taste and odor (T&Q0) compounds are identified by data evaluation and in-depth analysis of raw water
and samples from different water treatment units. Formation of T&0 compounds is reproduced in the laboratory by
electrochemical oxidation coupled to mass spectrometry. Appropriate technologies for the reduction of the relevant
precursors in the waterworks are developed. Biodegradation during drinking water treatment is also considered as

an elimination option for pollutants.

Based on the newly gained knowledge about the occurrence of algae, T&0 compounds as well as
organic and inorganic pollutants, waterworks-tailored recommendations for improved water tre-

atment are developed.

Partners:

BBE, FZJ, INGE, ‘ s _— i) >
WW, TZW g N - - gl
2 ﬂ H _ e - q‘_,t-‘-‘"r"".
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Suzhou Water, SRS ESSRFE S - . _
‘o Tt | - G A

Tongji, Hua Yan
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Main aim: Higher water quality and

quantity in the drinking water network
by advanced flushing and leakage
detection methods

Drinking water leaving the waterworks in Suzhou has a good and stable quality. However, water discoloration
and problems with T&0 compounds reoccur during transport through the drinking water pipes. In order to re-
move deposits and thus increase drinking water quality at the consumer’s tap, an innovative optimized flushing
strategy is adapted and tested in a model region of the distribution network in Suzhou. Based on the deposit accu-
mulation velocity, future flushing intervals are defined.

Due to technical, hygienic and economic reasons, water suppliers are urged to reduce the water losses from
their water distribution networks to a minimum. Tools for the automatic acoustic detection of leakages within
the drinking water pipes are adapted and tested for a model region of the distribution network in Suzhou.
Data from the noise loggers are collected via wireless transmission, accessible via internet, and

evaluated with a specialized software tool.

Partners:
FAST, TZW-DD

Suzhou Water,
% Tongji, Hua Yan
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Governance,
Dissemination

B - -
ARG

and Capacity
Building

Main aim: Implementation of the
results among the different Chinese
stakeholders

FTEB  ERHRBNRE
R Z BT R

SIGNFr3RRY 2 B A R ERFF SRR RA P H R EBRGIRWDZ - SIGNRF
DT EEE RS RN E KR RRET BREESKBR TN XA
BEAM - RIEENPENBRIE - 5 EHURLOHNRKER - A
SPRNFEEZNRAKKESH - NMHEBIARRAKFIRTE -

All results obtained are actively shared with the scientific community as well as with concerned Chinese
stakeholders. German best practice examples of pollution elimination and improvement of water resource quality

are evaluated in view of appropriateness for the Taihu region. Based on the existing Chinese standards and gui-

delines as well as on the raw water situation of Taihu, the most important parameters for drinking water quality are

EXROUFEMNWMH IR KBEARANZ AL EFE LSRR
B - ZIABZHITTHE - TOBUEAKEERSERBELZZLTS
HEIRE - RULSIGNE Rt AERR I SRR KARKER T EAMB UK
FTAMAMAVALR - SERIFMEEL - AMTZREESUNERATE

B pHS5MRREENOEN -

selected in order to facilitate future monitoring and control.

Achieving a sustainable urban environmental water cycle is not only a technical challenge, but also needs Lead
to be integrated in urban catchment governance. Feasibility, adequacy and performance of technical partners:
concepts are highly dependent on the socio-economic and institutional settings. Thus, approaches TZW-KA, UFZ
and recommendations to solidify the organizational, legal and fiscal foundations for the sound CRAES, Tongji
management of wastewater and rainwater are researched. Further initiatives for more effective
disclosure management, public participation, and awareness-raising campaigns are

BRI
TZW-KA - UFZ
R,

o

suggested.
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A e I AL - o \ FZJ: Forschungszentrum Jilich GmbH www.fz-juelich.de/zea
S 1EK - FZJ: Jilich FFEEP VAT

TZW

Technologiezentrum

bbe

moldaenke

DAHL=M

Beratende Ingenieure

Coordination, Biodegradation, Water quality, Flushing
A ~ EVPEERE ~ KT ~ S

TZW: DVGW-Technologiezentrum Wasser www.tzw.de
TZW: EER S SK T s KRR PO

TZW-KA: Department of Microbiology and Molecular Biology
Prof. Dr. Andreas Tiehm | == andreas.tiehm@tzw.de
Prof. Dr. Glnter Subklew | == lippe2.gs@gmail.com
Dr. Kathrin Schmidt | == kathrin.schmidt@tzw.de

TZW-DD: Distribution Networks
Dr. Andreas Korth | == andreas.korth@tzw.de

TZW is an independent research institute working on all aspects of the water cycle — from the source to the tap.

TIW 2—ZFI AN - AT KBEHRRENFHFE-WRLBIKRL -

Algae sensors, Biological water early warning systems
SRR EVFEHKMEZRS

bbe Moldaenke GmbH www.bbe-moldaenke.de
bbe Moldaenke’A =

Christian Moldaenke | == CMoldaenke@bbe-moldaenke.de
BBE develops and produces measuring instruments and software for the monitoring of water quality.

BBE FFA&FEF AT KE MO E M EZF R4 -

Urban catchment, Stormwater management, River restoration
R - RAKER - JUEEE

DBI: DAHLEM | Beratende Ingenieure | Consultant Engineers www.dahlem-ingenieure.de
DBI: DAHLEM Ti#2Z&8AE]

Prof. Dr. Marc Iligen | == m.illgen@dahlem-ingenieure.de

DBI'is an internationally active engineering and consulting company and provides solutions for all fields
of water and wastewater management.

DBl 2—XBEZFNIRESEWART - NEK - RKSKBZREZBNNRHBRSE -

Leak detection
2 Tt

F.A.S.T. GmbH www.fastgmbh.de
FAST AT

Edmund Riehle | == e.riehle@fastgmbh.de
Hans-Peter Karle | == karle@fastgmbh.de

FAST GmbH is a manufacturer of all kind of equipment to effectively detect leakages in water supply networks.
FAST AE] - $IER - T TAIVMEKEN S RHWZRKIZE -

Leibniz-Institute of E

BY
and Inland Fisheries

@
Inge..

Dr. Stephan Kiippers | == s.kueppers@fz-juelich.de
FZJ is working on key technologies for energy and environmental research.
FZ) A TEERFIMIEM RN RBIEA -

Ecotoxicology, Ecological modelling
FREEF  ENEHN

GAIAC: Research Institute for Ecosystem Analysis and Assessment at RWTH Aachen University
GAIAC: X TR - ERRE D MAEAE T www.gaiac.rwth-aachen.de

Prof. Dr. Henner Hollert | == henner.hollert@bio5.rwth-aachen.de
Dr. Monika Hammers-Wirtz | == hammers-wirtz@gaiac.rwth-aachen.de

GAIAC develops solutions for a sustainable environmental management and is an expert in applied research
and risk assessment in ecotoxicology and ecology.

GAIAC NEIREMMEEIRRMIS R - BESSEFMESELWN AR S NILITFRE
TEHER -

Lake water processes, Isotope monitoring
AR RE - BMUREN

Hydroisotop GmbH www.hydroisotop.de
Hydroisotop /A Sl

Dr. Florian Eichinger | == FE@Hydroisotop.de
Hydroisotop GmbH investigates isotopes in environment and hydrology to secure water quality around the water cycle.
Hydroisotop AN SR SKXHENMRIEE - RIEKBEARZHTIRIKE -

Algae growth

IGB: Leibniz-Institute of Freshwater Ecology and Inland Fisheries www.igb-berlin.de
IGB: e fh JEZZ- X K AES S AFGK =W 55 P

Dr. Jan Kohler | == koehler@igb-berlin.de

IGB is an interdisciplinary research center dedicated to the creation, dissemination, and application
of knowledge about freshwater ecosystems.

IGB B2—HBEERATE R D - BATIIKESHAFRIRBIOUH - EEFNA -

Membrane filtration
JEE

inge GmbH www.inge.basf.com
FERAT]

Christian Staaks | == cstaaks@inge.ag

inge GmbH is a leading provider of ultrafiltration technology used in the treatment of drinking water,
process water, sea water, and waste water.

Inge EAS AT BB IARIASLEN - Faal SZMATREIRAK - TZK -~ 5BKHKRK -
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% IWW Organic and inorganic analytics, Drinking water supply -1 Stormwater treatment

wwweecee B AT - AR Steinhardt’ .55 . mnimn
IWW: Rheinisch-Westfdlisches Institut fiir Wasserforschung gGmbH www.iww-online.de Steinhardt GmbH www.steinhardt.de
Department Water Resources Management IKZEFIK B AT
. A AN
%%%ﬁgggﬁg Dipl.-Ing. Jorg-Michael Steinhardt | == info@steinhardt.de

Steinhardt GmbH specializes in innovative stainless steel equipment for storm and wastewater treatment
and flood protection systems.

IWW is one of Europe’s leading institutes for interdisciplinary and applied research, training, . NS S o e NIy P
and consuling for the water sector Sttt ARAVKN AT EENRAGE - BASLERIHE R O 47 QST

IWWZRUNKFREEF RN AE  BIIFZBITR LS 2 — -

Dr. Tim aus der Beek | == t.ausderbeek@iww-online.de

. . ﬁ HELMHOLTZ Governance
Urban catchment, Stormwater management, River restoration ZENTRUM FUR KRS S S
iﬁj(_,FE:tiE\,Z ’ Fﬁﬂ(ﬁt‘fi ’ :Ej\@ﬂgg ﬂ:!z\!\rELTFORSCHUNG 73 RIBE
P A ’ - UFZ: Helmholtz-Zentrum fir Umweltforschung GmbH www.ufz.de
ISAH: Leibniz University of Hannover www.isah.uni-hannover.de UFZ: ZHEZLIA RIS 0O
Institute for Sanitary Engineering and Waste Management . .
ISAH: 521%}5)5j(_% i;hj?ﬁiﬂ(%g'—:_)}_ﬁ#@ﬁ;ﬁ%fgiﬁﬁ%ﬁﬁ Dr. Moritz Reese | moritz.reese@ufz.de
Prof. Dr. Stephan Koester | = koester@isah.uni-hannover.de Ech%)gl;Sni?irz)enOf the world’s leading research centers in the field of environmental research, enjoying high social

MSc Meiyue Zhou zhou@isah.uni-hannover.de AR . e
. | . . . UFZ TEA—ZR B RAFEZIRNENARF L - FHHEESEIAD -
ISAH focuses on innovative approaches and technologies for a sustainable urban water cycle.

ISAH B A T ol M KERNEM G IESEAK -

IQQ(IT Multi-sensor monitoring, Inorganic pollution, Early warning

=S SAERET « AT - 12ATTRE _
. _ ) vx AhkF Urban catchment, Stormwater management
KIT: Karlsruhe Institute of Technology www.agw.kit.edu Eop) moosemeraccn . = T
Institute of Applied Geosciences (AGW) _ ‘ ' KR - RREE
Workmgh(iéog Enwronmintil Mineralogy & Environmental System Analysis (ENMINSA) BUCEA: Beijing University of Civil Engineering and Architecture http://english.bucea.edu.cn
?&Hﬁﬁ?&;ﬁ%ﬁg}:ﬁ;%m School of Environment and Energy Engineering
W ISR = T 5y ) BUCEA: It REBHIAF MESRERTEF http://hnxy.bucea.edu.cn/xygk/xyjj
SBT3 FITF B 2 215 37 TIEEABA (ENMINSA) ot W CHE i " Py e
rof. Wu
Dr. Andreas Holbach | == andreas.holbach@kit.edu TR #3 | = chewu812@vip.163.com

Prof. Dr. Stefan Norra | == stefan.norra@kit.edu

KIT is working on environmental process understanding, substance fluxes, and interrelationships
in environmental systems.

KTRATHEARERE - WRARURENRRAZENRE -

Lake monitoring, Lake processes
AL - AR R

CRAES: Chinese Research Academy of Environmental Sciences WWW.Craes.cn
CRAES: P EERIZH TR

|§'] mm@é%{l%; Operation and maintenance of sewer systems Prof. Binghui ZHENG
BEK RG4S RANE 238 | = zhengbh@craes.org.cn)
lRV\{.TthAafctEen.Universtit)l/E neering () www.isa.rwth-aachen.de Prof. Yanwen QIN
nstitute of Environmental Engineering I i VW@ Craes. ora.cn
RWTHIE3E T A% % | = dinyw@ g.cn)
HETEFBr (ISA)
Prof. Dr.-Ing. Johannes Pinnekamp | = isa@isa.rwth-aachen.de o ERTINE Drinking water treatment
Dr.-Ing. Regina HauBmann | = haussmann@isa.rwth-aachen.de Hua Yan Water TR 7KAATE
RWTH is working on water pollution control and sustainable water management, Hua Yan Water Group www.wjhc.com.cn
developing innovative answers to global challenges. BT KR ER

RWTH B AT KT RIEH M D LUK S EIR - AZIKWKE R RE IR AE -



Water quality monitoring

K B
Jiangnan University http://english.jiangnan.edu.cn
IEKRE www.jiangnan.edu.cn

Prof. Hua ZOU
4[4k 3% | = zouhua@jiangnan.edu.cn

Urban catchment, Urban drainage, River restoration
R - WHEEK - KINMEE

Jiaxing Office of Comprehensive Water Control WWW. [XSZS.gov.cn
BATAKEEDAE

Dynamics of algae bloom, Lake eutrophication
BIKIEAG  AREEFARE

NIGLAS: Nanjing Institute of Geography & Limnology http://english.niglas.cas.cn
Chinese Academy of Sciences
P ERFRE R E SRS www.niglas.cas.cn

Prof. Bogiang QIN
Z{A58 X | = ginbg@niglas.ac.cn

A, BHKSEAGRAE Drinking water distribution
b Suzhou Water Group Co., Ltd e N
IR A 7K B e

Suzhou Water Group Company Limited WWW.SZSWiz.com
BMNKFZERBRAE

Drinking water treatment, Drinking water distribution
TRFRZKAAIE - TR A/KECK

Tongji University www.tongji.edu.cn/english
College of Environmental Science and Engineering
EFAE MERFZS5TEFMR www.tongji.edu.cn

Prof. Bingzhi DONG

ERE R | = dbz77@tongji.edu.cn
Prof. Tao TAQ

P8%E #3% | = taotao@tongji.edu.cn
Prof. Dagiang YIN

FR5E FIE | = yindg@tongiji.edu.cn

d ?} % Urban catchment, River restoration
E iam; WA - BEK&RS  STEEE
Tsinghua University www.tsinghua.edu.cn/publish/enven
School of Environment
BIERE HiEF M www.tsinghua.edu.cn/publish/env

Prof. Jiane ZUO
AR HUR | o+ jiane.zuo@tsinghua.edu.cn

ZEMAKARAS Urban catchment, Sewer systems
R - HEKZRLG

Wuxi Drainage Company Limited WWW.WXDS.COm

THHHKARAT
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