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THE RESPONSE TO THE 2011 BRISBANE RI?ER
FLOODS & A NATIONAL PICTURE OF RIVER AND

Alastair McHarg

Asian River Restoration Network

Alastair McHarg
National Water Commission
Australia
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Presentation Overview

3. Australia’s Water Policy Framework
+  National Water Initiative
| Water C issi role in ad' ing the NWI

4. Project Show Case - FARWH
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Major Australian Droughts 1895-2010

1895-1902 1902 Federation Drought
1914-1915

1937-1945 1940, 1944

1965-1968

1982-1983 1982

1991-1995

2002-2009 1997, 2002, 2008 Millennium drought
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Brisbane River Floods

The major storage on the Brisbane River is the
Wivenhoe Dam, which operates as a water
supply and flood sorage

Half the catchment is upstream of the dam
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From Drought to Flooding

Historic water lovels in Lake Wivenhoe
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Wivenhoe Dam

WaterWes
continuously released
from the dam so that
its maximum flood
storage capacity was
not exceeded
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% Before Flood

During Flood
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How the Brisbane River rose

| e e e —
IHhEBHIFEYIal—iaroFr—27TY, dok
OEEFEYIal—ar LIEFTT,



E

ZHBRT Y AR O RS T, WKEF,
ZLTHAKIFE WS Z & T, THARKLTEY
£

AT T WEEZITTEY £9, LERIZY
ZXRVNIBOVOETT TR E S, U A7 H#
WL, 20X TRALTEY ET, 7
ZR NIV OIEITT XTI O X 5 22 TrEAK
ZLE LR

s o = ==
A74/F/@ <®77F%WFT¢ﬁ A
T4 Y b DIFRBEEAL TS FTTT,
HOZINEROTTITNE S, TTEALT
BOET, WKICE->TEZL DT T 7 FUidii
S, POKBREREEL RV E LT,

2011 T AR VNHKBEEA DS R VS MBFFAER Y #L5m)I1 -

EHEREE

After the Flood
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» Thousands of tonnes of rubbish to landfill
+ Structures, parks, ferry terminals to be repaired
* Cost to Council = $440 Million

* PLUS all the private assets, e.g. houses,
buildings, cars, businesses

+ Cost = §3 Billion
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Australia’ s variable water
landscape

~droug al
change

* Highly urbanised and
increasing lation in
major coastal centres

0 Irn'galinn development

icularly in the Murray
arling Basin

+ Internationally important
waler dependent
ecosyslems
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+ Water f
«  lmrigation

«  Water dependent ecosystems
+  Urban water management

+  Groundwater

+  Northemn rivers

= National assessment of waler
resources

+ Knowledge & capacity building
= Northemn futures
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RNWS Projects

1. Watering floodplain wetlands in the Murray-Darling
Basin for native fish

2. Source Hydrologic Modelling

3. Framework for the Assessment of River and
Wetland Health (FARWH)
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Why monitor river and wetland health? ===

Indicators of success for =
investments in better
water management
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River and Wetland Health Assessments
in Australia

objectives and goo
environmental
outcomes at a local to
state scale — minimal
capacity to compare
results between

jurisdictions
FARWH provides a

framework for

consistency.
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The original FARWH model
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Summary

river and wetland heallh mss all parts of
Australia.

* The FARWH trials
demonstrated that an
effective approach to river
and wetland assessments
is possible.
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Conclusion

Initiative.

+ There is still much work to be done to advance
Water Reform in Australia.

+ Form more information:
wWww.Nnwc.gov.au
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Current river restoration in

Taiwan on some urban cases
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Outline

= 1. Background
= 2. Concrete channels
= 3. Fazih river

= 4 Research
= 5. Action
* 6. TRRN

KADT LT —vaid, 6 DO/8— kT
DTEL 2 RS EV HY EFHEADT,
1EZHIIAR Yy TS HETCWEREEE LT 2EHD
HE N OLD T2 E N E T,

2 O, KAV RSV EL T, NABEDOEN
HIZiZ 7 U — hoKBEMEDN D X 91T
STV BETY, fiECH S Fazih JI1A3—
DOFTY, FAIFHELAZITVWEL T, ZOHEE
b AT FAOTERF B Z Y. TTEY £4, £
OFEZ Ry NT—27 2@ U TIT7RH L0 ) BEE
ZLImWERWETS,

24

Location of Taichung City .
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® Although many people (NGOs) want their rivers
back (river restoration), but there is not much can

be done due to many constrains

[ ] Sume politicians did something on water-front
landscape improvement, but still far away from the

concept of “near nature”

L] Fc-r example, effects of natural infiltration, water

purification by gravelbed contact or vegetation up-

take; and aeration By natural drop are totally ignored
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very artificial !
but
== Somebody likes it
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Restoration of willow stream for combine sewer
- still far away from natural
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Part 3

= Fazih River — an urban stream in
Taichung and still has limited eco-
function
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2 Fagih river
e
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Fazih river used to have many water

, is the vessel of transportation to
across the river.

= Base flow of the river was ample due to high

groundwater level.
Protisonrce - website of cily gy cment
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Newly buiit high-speed rail is along the river
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Gradually urbanized & channelized
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View from the high-speed rail on the downstream Fazih
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Restoration by enlarging the width at HiRgd
bridge
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Restoration by enlarging the width at Hij&
i5bridge (continued)

March, 2011

March, 2011
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Levee re-construction with porous material
and mild s lope at H¥E bridge
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Part 4

= Research on Fazih River by our group
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ow Impact evelop for restoring surface runoff in watershed (2011-)
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and ecological investigation(2008-2011~)

06
riffle

%
E
2
g

glide

03 [
water depth (m)

B, W, Sic2011), Al AR 42: 1, 45-35.

INNDFGR, Z N BKIRIR E 2T >TEY
F79., ZLT, ITHLTTTNEL, SEIER
L OERBHIROFEZIT>TEY £,

Habitat and ecological investigation(2008-2011~)
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Habitat and ecological investigation(2008-2011~)
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Modeling on alternating bars and field observation (2010-2011-)
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ow Impact evelop for restoring surface runoff

in watershed (2011~)
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Hydrograph Pre/Post Development

Developed condition, no
controls (higher peak, more

volume, & earlier peak time)

] Pre-developed |
| condition
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Part 5

= Action for river restoration
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Part 6

= TRRN (Taiwan River Restoration
Network)
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Let's give back the space that belongs to living species.
We need the help from ARRN
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Development of Technology for Waterfront
Creation and Case Study of Continuous
Block System

2011. 11.11
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Existing Block System
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CAUSES OF PRE-CAST FAILURES
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Tractive Forces and Erosion against
High Veloeity
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Review of Some Problems

Interlocking
between Units
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PERFORMANCE
OF REINFORCED &
MATERIAL with
GRASS

In-Situ Applicable
Lontinuous
Structure

RO PRE-CASTL

Filler
Reinforcement
Former
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3. Application of ContiRnousBlock STStem
GRASSCON - APPLICATIONSEQUENCE
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{845 DRAINAGE amnx%
= PREVENTION OF LOCAL FLOODS
® RETENTION OF SURFACE WATER

B INCREASED DRAINAGE LAG TIME
= REDUCED DOWNSTREAM FLOODING
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RESERVOIRS
AND
SPILLWAYS
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REPAIRED RIVER
EMBANKMENTS
FROM FLOOD
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SUPPORTING
AWIDE
RANGE OF
VEGETATION
IN FLOOD
STORAGE

ARRN FORUM 2011 «ﬂ]

ZHELIFEHE COXMTT, TFLLOREA
NOMENELZT-2 TWDH NS & ZATT,

TESTED VELOCITY
RESISTANCE "
AGAINST FAILURE

TO OVER
S8METRES/SECOND
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Samples of GrassCon
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@ Physical Model Test
w Scale
» Froude Similarity 1/50

-aouaaopn
» Bank Slope : L(1:2.0), R(1:3.0)

w Discharge Condition (Behyun River) :
» 200m?/sec (100yr Design Flood)
» 400m?¥/sec

* 600m¥sec (PMF)
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® Hydraulic Model Test
= Measurement
* Water Lavel : Digital Point Gauge
* Valocity : 1 D Current Meter

* Supply Discharge Vertfication
» Idea-Dejima Eq
m}-omﬂmms&s

E
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® Results of Physical Model Test
- Q=
-

Condition
1615 -4, 5%~19%
(1.4%~28% Iincrease)

* Water Level : 2.86 -+ 3.85m
Reduce Delivery Time of Flood

without Veg. With Veg. —
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® Numerical Analysis

= Simulation
» 1-D Model : HEC-RAS(45 section structure)
= 2-D Model : SMS(1141 nodes structure)
-Moaelﬁamraﬂm
Coefficient) : 1-D Model

\\dlﬂolﬁ lebl‘l 0.017-0.035
- with Vegetation  : 0.040~0.060

/i ';‘.5

 1-DModel 2-D Model &
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e Numerical Analysis
= Results of 1-D
* Difference Comparison with Physical Model
- Q=200mifsec without Veg 4.93-11.74%
with Veg. 2.02-13.00%
- Q=600mfsec without Veg. 18.87-26.50%
with Veg.  7.34-16.62%
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® Numerical Models

w 2-D Resuits
* Difference Comparison with Physical Model
- Q=200m/sec without 1.21~10.22%
with 2.50~10.54%
- Q=600mfsec without 0.12~5.20%
with 2.34~10.88%

W =T i EsTS
ARRN FORUM 2011 ﬁu

® Numerical Analysis
= 2-D Simulation Results
* Closer Results to Physical Model Results than 1-D

» 2-D Simulation is more Rational

Velocity Vectors without Veg.  Velocity Vectors with Veg.
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5. Summary and Conelusion
* Review Characleristics between mmwmsh-nw

Continuous Block System in Terms of Hydraulic Safety and Environment
~ Application Feasibility for Close-to-Nature Stream

River Works and Sustainable Urban Drainags
* Verification through Hydraufic Model Test for CBS
= Velociies Decrease, Water Level Increase
* Numerical Analysis Application
10,20 : Rough o

-» 2-D Simulation Analysis is More Rational
Further Study Goes:
-+Flow Resl and
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Thank you
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& International Forum on Waterfront and Watershed Restoraton:
117-127 November 2011

Feng River Restoration:
from land to water

Prof Dr \l!llutl;, Duu.,
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STUDY AREA

Qinling Mountain o

A MLTTIINES, TFeng W OWJIFRA ],
ZONNFFEOWEZ IV NS 2)INTY, FEi
2 ARLDONNSH DO TR, EFICKE LT
ILRFIT D LD RIS/ SRIET2 HIZED

TN B £7,

Z LT, OB ELE VST L EIINET T
< T, HUmAEIR, FEHIOIZS HHAEZK > TS
LS Z T, JIDHEEHNTHS L) T
EPEEOHIZH Y 3, WIFHAEL VD DI

DOFSHOEER, )T ORETIT 2V E 0N 5 5

INTEBZTVET,

Charaeteristics of Feng river basin
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Feng River Restoration Project

» River Problem Identification
River health evaluation
Ammonia source lracing
Sediment investigation
Impact of human activities on river
» Pollution Control Technology Development
Rural wastewater treatment
Community waslewaler treatment
Salid waste reuse
* River Restoration Engineering
Ecological engineering
Planning and design
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BOD, variations at the monitoring stations from 1986-2009
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NH,N variations at the monitoring stations from 1986-2009
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NH3-N source tracing

Untreated municipal wastewater NH3-N

5 15N~14.5%q | o= A
Treated industrial wastewater NH3-N d l

5 15N~3.0%e 'lt oo

MO3-M & 5N from municipal and agricultural > L e

industrial source
NH2-N: 20% from agricultural source
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Heavy metals in sediment

giggﬁﬁi

ey

Flo, WAWAREGFT T 7V L THE
BEMOFROERE GO L TET, Fxld Bk
PO TIE T T AREL LE Lz, JIIOREWT
HIZE - T, HERBOEP LWV DHES TVE
T, EINRHEZAIZRS>THEDOMENS Z L
LEEEL TS LD TT,

RIS E 1T BB A ~ KA & A RRETICA T -LEROBE

45



F8ME K- FREBEICEHLLIERIA—T 4L (20114 11 A 11 BFEE)

Biological i gation results
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River health evaluation

14 index 2+ inchex 14 index 2 indax
welocity HH -
HYDROLOGY
flow WATER BOO,
QUALITY TR
River bank
ver B i cob
sadiment community
River bed =
HABITAT channelzation BIOLOGY integrity
sinuosity somiity
connactivity diatom
Category 5 4 3 2 1

Score 0s5<0.8 0.855<16 1655<24 2455<32 325554
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upstream downstream
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Land use change (1988-2010)
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kitchen paper woods fiber plastic metal  glass . . stone soil others.
\ J \ )

Y

+ Reuse + Recycle + Landfill/reus
(49.33%) (11.48%) e (39.19%)
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Kitchen wastes can be reused as adsorbing material for
wastewater treatment
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Buffer zone for diffuse pollution control
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Catchment model application
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