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Natural wetlands / KRB i

Kidneys of big streams before entering the ocean /
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Delta of Ganges
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Natural wetlands / KRR ib q ' i

Kidneys of big streams before entering the ocean /
FOL A N BBI R AR E

Delta of Nile

EEA=AM




Delta of Yangtze river / &I =AM

Most of formerly
existing wetlands
destroyed
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River Bank Wetlands at Yangtze

KT RIA RN R AR

River Bank Wetlands at
Yangtze, still existing at
one side of the river
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Definition “Ecological engineering” (ecotechnologies) O *
EFTRENEN -

Systematic arrangement and use of
naturally existing ecosystems for
continuous purposes of production and /
or disposal

ST RGEMHRIT , AAERESRE R
, #TUREENEFRLE,

AR B RS
Constructed wetland




Reed bed treatment system / A LB RS

Vertical subsurface flow / EE R

reed
(Phragmites communis)

sewage distribution system

inlet
impermeable clay or  drainage system filter / root zone
synthetlc lInlng
septic tank pumping reed bed outlet control

shaft shaft



Reed bed treatment system / A LB RS

Horizontal subsurface flow / 7K %

reed
(Phragmites
communis)

draining outlet ditch

ﬁ . . AT (BTAEAN] A receiving river

impermeable clay or soil filter
synthetic lining

mechanical soil outlet control
sedimentation filter shaft



Network of roots and rhizomes of reed /

FERENBRR
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Phragmites communis




O W

it R G

FERKRAL

Reed bed treatment system with network of roots

and rhizomes flushed out /



Advantages of constructed wetlands / O *
ATLEH LSS

1. Being self-regulating ecosystems ,with nearly no electrical or mechanical
parts, no chemical additives.

BRBTHESRE , LFRALFRIMEBH , REME , TOZFmHA,

2. Decentralized wastewater treatment ,saving a large quantity of investment
into the sewerage system.

FEABFKLEE , TETHBKRKRENARETR

3. Low energy and maintenance costs.

{ERERE , BEF R,

4. No noise ,no smell, much less sewage sludge production.

FTRE , TRk, ROWTIR™ &
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Advantages of constructed wetlands / O *
ATLEH LSS

5. Naturally regenerative,long lifetime.

BARBLE , FRAFHK.

6. Treatment capability for a wide variety of effluents,domestic and
industrial.

RZFIKLERD , BRRENMTAFK,

7. Fitting in the local landscape and offering a great wildlife conservation
potential.

NZpRUMADAE , ARE—AKRENFEDN YA 4,

8. Reed harvesting as a regenerative energy source may contribute to
generate electricity(biogas).

WRINESEN - N TEERRIRR=ERS , ATR®E.
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Case Studies And Solutions /| EHIFEFTENE O ‘

1.Domestic Wastewater Treatment
4RI E

2. Industrial Wastewater Treatment
Tk 55K

3. Stormwater Treatment and Retention

SRR ERRALE

4. Sludge Drying Reed Beds
ERBTRLE

5.Tertiary Treatment of Effluents or Conventional
Wastewater Treatment Plants

REZKAL oK E A

6. Natural Swimming Pools

RIREZS WA

7. Wetland Roofs
A 3t 7% B B TR

8. Natural Treatment of Polluted Rivers and Lakes

RUKLGEBREDEE
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Gadenstedt 5K ( £E )

1. Domestic wastewater treatment / & 5& 35 Kb 22
1.1 Wastewater treatment plant Gadenstedt (Germany)

/v AunENE KL ARA GF
.

sewage slugde
dewatering and
mineralisation

Project of world exhibition Expo 2000
Hanover, Germany

reed bed
treatment
system

2000 NERA L ELIE , BE

stormwater
biotope
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1. Domestic wastewater treatment

1.2 Wastewater treatment plant ahshahr (Iran) 4.000 people /
Mahshahr 557k 2 ] (7 B§) 4000 A

After construction,
before planting

WIE , T4ERT
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1. Domestic wastewater treatment

1.3 Wastewater treatment plant Mahshahr (Iran) 4.000 people /
Mahshahr j5K40 3 (7 EF) 4000A

After planting

MR




1. Domestic wastewater treatment

1.4 Wastewater treatment plant Shenyang (China) 6.000 people /
BRI AKAL IR (R E ) 6000A

After construction,
before planting
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1. Domestic wastewater treatment

1.5 Wastewater treatment plant Shenyang (China) 6.000 people /
BRI AKAL IR (R E ) 6000A

After planting

FhiE R

1P EE I

Ll
| | |
|1

17



2. Industrial wastewater treatment / Tl 5 K4b T

(ICl Zeneca / England) / 70,000 m?
L T Tl 5KAE ( ICI Zeneca / EH )




3. Stormwater Treatment and Retention (Germany) /
ER L BRALE ‘ )

3.1 Basic design / &% it

Advanced treatment of
combined sewage

BRESKLEE

Stormwater
retention
and treatment
by a cascade

of open lagoons

and reed beds

Receiving river
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3. Stormwater Treatment and Retention (Germany)

3.2 Cascade of ponds and reed bed treatment systems /
ZREFEHERALLIE (EBEEH)

Gadenstedt
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4. Sludge Drying Beds / A8 55 ekt 2
4.1 Basic design / £ E 5 RAERER

- Infiltration
- Percolation
- Evapotranspiration
- Oxygen transfer into the rhizosphere
and mechanical loosening by reed roots gfg @ff
- Mineralization of the organic substances Tl Bk S s T

- Dewatering

- __Phragmites
Z australis

Treibord

distribution pipe

filter media
above drainage

geotextile

drainage system

pepple stone

seepage water to
sewage treatment plant 21



4. Sludge Drying Beds
4.2 Practical applications (Germany) / &

Grol} Lafferde

ANHS

N/

=RANE (B E 2 4) " )

Bad Emstal
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5. Tertiary Treatment of effluents of conventional
wastewater treatment plants / FREKLGEF K E A ‘ ,

5.1 Miinstedt (Germany) 4,000 people / JRELE HKE A (FEESEH)

Old primary and secondary
treatment system
(sedimentation tanks and
trickling filter)

Vertical subsurface

Se lud
wage sludge flow wetlands

drying beds




5. Tertiary Treatment of effluents of conventional
wastewater treatment plants ' ,
5.2 Fronhausen (Germany) 5,000 people / SRELLE ok [E F
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6. Natural Swimming Pools / XREZHEK

6.1 Swimming Pool Goéttingen (Germany) for public use /
KRBt E A KA Goettingen (1 E SE4i)

-Water treatment without any chlorine / chlorine
dioxide by treatment in a constructed wetland and
recirculation

XK ESERCELEINEYRHE

O

Reed bed
treatment system
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6. Natural Swimming Pools

6.2 Outdoor Natural Swimming Pool Goéttingen (Germany)
KRR M AES KA R Goettingen (EE)
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7. Wetland Roofs / jE T¢I E TR

7.1 Structure and principle of a wetland roof /

T 3 7 el 22 TR 22 )

Ecoroof with irrigation of rainwater

Evaporation and
Transpiration
Precipitation

\ ‘-\‘-\ca\'\°“ o
N Py Distribution Pipes
Marsh Plants '-\ \ /
« Inlet (automatic irrigation
system)
Textile Plant
Mats Roof Structure

Root repellent laye

P

Outlet to
leachfield, cistern

Cooling effect for the rooms
below
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7. Wetland Roofs O
7.2 Functions and advantages of a wetland roof / ~

T RIS E

1. Compensation of temperature amplitudes

(of the roof skin, of the building, of the ambient microclimate) and cooling

- due to the irradiation shielding

- due to the evapotranspiration of the artificially irrigated roof caused by
the lush roof vegetation even during the summer months.

BEME (EE, B, AEDSKR ) AEE
- THA R
- B T it 2B T BRI A R Y B 4 A o

2. Stormwater discharge reduction (retaining 60 % of runoff and thus reducing
stormwater fees)

BORKEER (EBE60 %WER , MR ERKERE )

3. Increase of durability of the roof by a temperature reduction and protection against
a direct impact of UV-radiation leading to a reduced surface ageing (reduced
membrane replacement costs).

HWEBMHNMAL , #EEEARBEHSHREEL,




7. Wetland Roofs
7.3 Functions and advantages of a wetland roof / ( )

Bt E TR S AL

4. Compensation of the surface impermeability (factor = 50 %).

WIRRERHEM (250 % )

5. Considerable reduction of the need for technical air-conditioning
(supplied by fossil sources of energy) because of a passive cooling of the building
(energy savings).

WA RN REEZARD ZHNER,

6. Improvement of the microclimate and contribution to the prevention of an
overheating of urban conglomerates during the summer months (hot spots).

HENMR , BEEHDHE RSB,

7. Filtration of dust emissions and of other air polluting matters.

REERPHL R AT RY,
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7. Wetland Roofs 0
7.4 Functions and advantages of a wetland roof / \

i BTN RE S E

8. Higher short-wave radiative reflexion compared to a dark bitumen roof.

EXReHTEMARENEREN R,

9. Reduced roof loads due to a substrate-free planting procedure with only one textile water
accumulating mat on which the selected types of wetland plants have been pre-cultivated. This
procedure ensures that the roof surface is fully covered by plants after one period of egetation.

ZHRN L THBETET AEY RO ERAS , MRS EHEYRERELS -BRNENE
HBEN LA E.

10. Possible design as a roof garden (flat roof) with a highly aesthetic component due to the
variety of usually untypical types of roof plants like wetland or marsh plants (aquatic acrophytes)
and by the animals belonging to such a kind of ecosystem (e.g. butterflies and birds) instead of
succulent or grass roofs with their poor vegetation during the summer months. Employees use
the roof space for recreation during breaks.

EMTENRITREEFTFENAS , EBREPASTELEY MY ( MBENS3% ) WAL
RTUNFABRHZER , kEREK.
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7. Wetland Roofs O
7.5 Functions and advantages of a wetland roof /

T RTINS E

11. Possible use as a roof sewage treatment plant both for municipal and for industrial waste water
(constructed wetlands) or for greywater recycling or stormwater treatment (benefits of natural
water purification).

BTG AMEAEHERM Tk EK , A AN EKARANERFA,

12. Irrigation system that is activated by means of an irrigation computer automatically when water
in the drainage layer gets low.

RRRSED BRREI KR K& EEZIETT,
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7. Wetland Roofs

7.6 Wetland Roof Brunswick (Germany) /
SR EE B TR Brunswick (1 E SE41)
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8. Natural Treatment of Polluted Rivers and Lakes /

RUKGEREREE

8.1 Useful areas for river bank wetland gardens /

AR SMA LR NI A A it
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8. Natural Treatment of Polluted Rivers and Lakes

8.2 Riverbank wetland garden (cross section) /

EORMMA T #h (B HE )

1000

Distribution
pipe

Filter
substrate

layer

2000

? |

pumping
station
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8. Natural Treatment of Polluted Rivers and Lakes

8.3 Riverbank wetland garden (longitudinal section) /
EEMA LR (HEIH)

Outlet of purified
water to river

A\" )
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\ ogagagages

Filter
substrate

Drainage
layer

|200 400|

1000
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8. Natural Treatment of Polluted Rivers and Lakes
8.4 Riverbank wetland garden / JE5A =W A T3E#r

Outlet of purified
water to river
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8. Natural Treatment of Polluted Rivers and Lakes

8.5 Water circulation system for polluted river water Rosebush park,
Changzhou (China) / E M E & E K ERLE RS

Distribution pipe
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8. Natural Treatment of Polluted Rivers and Lakes

8.6 Using open grasslands on the border of lakes for river water
rehabilitation / FIAIM AL KAMEFRXE#EEA LT
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