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Roadmap of our research

o Resear ch on stormwater and flood response
9 Research on key factors of the LID performance
e Resear ch stormwater retention-infiltration transfor mation process

9 Practical use of LID in urban high density




Roadmap of our research

Resear ch on stormwater and flood response

Spatial distribution change
due to urbanization

runoff relationship

l Urban precipitation and

Resear ch on key factorsof the LID performance

Functionality research of LID
facilities

l Key factors research of field scale
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Infiltration properties of L1D in urban high density
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Research stormwater retention-infiltration
transfor mation process




Main problems

Anthropogenic pollution

Urban flood

High-rise buildings induct
regional climate change;
Urban stormwater occurr
mor e frequently;
Anthropogenic pollution |
athreat on the environme
Urban flood impact on ci

development negatively.



Reasons

B Climate Change

Extreme rainfall

Annual maximum daily rainfall
series, annularainfall series and
annual surface runoff (2000-2009)
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Reasons

B Human Activity
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Jrban impermeabl e surface

Development of underground space



Solve the problems

April, 2012 - The concept of “Sponge City”

October, 2014 - Technical manual for
“Sponge City” construction

April, 2015 — 16 cities for “Sponge
construction

April, 2016 — 14 cities for
“Sponge City” construction



L ow impact development (L 1D)

Urbanized v' Stormwater volume control
v Agquatic ecosystem protection
v' Infiltration and groundwater recharge

maintenance




Study on stormwater and flood response

Hydrologic monitoring at the stor mwater infiltration basin
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Spatial distribution existed in short duration precipitation;
High correlation was found in stormwater and flood in urban area;

Stormwater and flood response rapidly dueto urban pavement imper meable.



"emporal variationsin phosphor us species and chloride concentrations and pH before and after
lacement of biosor ption activated media

| 30|I water (0 5—m deep)

; 05m rrsmatar L BAM
TON :

l:l:ll':rcll:il:l-l:ll:r'l:l
PR SR TR PR WU WP TP

=]

=]

g ]

2007 - 210

MaySap Jan MaySap Jan May Sep Jan Mays-ap

| SOI| water (O 9—m deep)

l:-l:rl:h'!:ll:-f:llbihcl
e .
e IR ot

'May Sep Jan May Sep JanMay Sep Jan May Sep

2007 - 2010

ﬁlﬂﬁ:‘.‘lﬁﬁﬁﬂb
FEPEIE TP T SP P
—_—

2007 - 2010

Ha'_-.-'Sap Jan May Sep Jan May Sep Jan May Sep

CF, DOC, mg L™

) SOII water (1. 3-m deep)

(D) stormwater

B0 4

10+
T_.ﬂu:.
an 1
Eqﬂ-
ﬁﬂﬂ +*
ﬁzn ;4
1u'-
00 A

May Sep JanMwSagp Janh'la-,ISarp .JanMaySap

2007 - 2010

(E) groundwater

8.0 4

?'IJ +
'-'_,I!H.i:-
= 1 —
“5.{1_ 0o
Eap4
L] o
530+
g20t
Z'HJ iy

ﬂ'ﬂ

TDN

g 'mmusmuﬁmdanp: E

—ir— N0,

2007 - 2010

Ma:.rs-ap Jart lu'laysap Jan!'.laysap Jan Mays.ap .

Ct, DOC, DO, mg L

Cr, DOC, DO, mg L~

Contaminant infiltration in
different LI1D layers have specific
characteristics;

High correlation wasfound in
surface water and groundwater
Interaction;

Pollution degraded in the pathway

of infiltration in LI1D configuratior



Key factorsof the LID performance

L 1D performanceradar chart for small storm events. (<25.4 mm)
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Bio-retention performed the best
in the change of lag time and peak
flow for flood control;

Grass swale functioned poorly in
the reduction of average runoff

and all water balance indices.
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Bio-retention Grass swale Infiltration trench

Cistern system
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Practical use of the grassed swales



Practices of bio-retention

Schematic diagram of bio-retention




Per meable pavement




Stormwater retention-infiltration transformation process

Universita degli Studi di Brescia, Italy wwwanibszt (il
NelPambito dei programmi di internazionalizzazione dell’Universita depli Studi di Brescia, il

Prof. Yiping Guo
del Department of Civil Engineering, McMaster University
di Hamilton, Ontario, Canada

terra due seminari dal titolo:

Development of Analytical Probabilistic
Stormwater Models

ABSTRACT

Stormwater models are essential tools used for the better management of stormwater from urban arcas. Stormwater manage
ment aims at mitigating the adverse environmental impacts of stormwater from urban areas. Flooding, stream bank erosion, re

duced infiltration, and water quality degradation are examples of the adverse environmental impacts of urban development. Ur-
ban stormwater management facilities need to be designed and constructed to mitigate these adverse impacts. To properly size
these facilities, stormwater models are used to estimate the flood peak and volume from a developing or developed urban area.
Corventional stormwater models are numerical hydrologic models used to predict the volumes and peak discharge rates of run-
off from urban catchments associated with different return periods, and to estimate the performance of stormwater quantity
and quality control facilitics. Following a review of the design storm approach, this presentation summarizes the mathematical
expressions derived for the determination of the runoff event volume and peak discharge rate from urban catchments associat

ed with different return periods, as well as the runoff quantity and quality control performance provided by a detention pond
servicing an urban catchment. These expressions, referred to as probabilistic models or analytical probabilistic models, relate
statistical urban drainage system performance measures directly to meteorological parameters, system properties and design
variables, Compared with numerical hydrologic models, these analytical expressions are computationally efficient and can be
used as an alternative to numerical hydrologic models in the planning and design of stormwater management facilities.
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Schematic of SWM Systems
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Expanded from previous results of probabilistic rainfall-runoff transfor mation.

Analytical eguations transforming the input rainfall frequency distribution to output runc



Design Storm Approach
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Probabilistic Models of
Point Rainfall Characteristics

Rainfall Event
Characteristic

Exponential Probability
Density Function

Distribution
Parameter

Depth, v (mm)

Jr(v) = gexp(—¢v)

Duration, 7 (h)

£ (1) = A exp(—Ar)

Inter-event Time,

b (h)

J5(0) = wexp(=yb)




rivation Results: Runoff event volume Derivation Results: Peak Discharge Rate Retu
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APSWM as a Software
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Practical useof L1D in urban high density

current stormwater management

Existing s Cancpy detention and controtled discharge
Rampwal -

Cowrirotled Ciwcherge
b Reoshing Wabsrs

Water tank and drainage system



Practical useof L1D in urban high density
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Practical use of L 1D in urban high density

_ Pictorial Meadows
4/ Green Roof Seed Mix

Green Estate
Green Roof Substrate

Filter Layer
Drainage Layer

Protection Mat

Waterproof Membrane

' Insulation

Vapour Control Layer

Plywood Deck

reen roof in urban high density '
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