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ABSTRACT

Key words: Ecological community, rainwater utilization, water saving, water recycle
Origin of Research

Rainwater utilization in the ecological communities has multi-benefits. Currently, these
benefits have been evaluated based on theoretical and non-quantitative base. Also, rainwater
utilization has been designed for a single building. The purpose of this research is to collect
broadly related to rainwater utilization and cases on the scale of community and try to
establish the quantitative methods or models for rainwater use in community. Furthermore,

these results will be compiled as a reference manual for rainwater design in community.
Research Methods and Processes

Rainwater utilization technologies in ecological (sustainable) communities will be
investigated. For those communities mentioned in the reports published by Architecture
Technology Research Institute and other agencies will be examined for their rainwater
utilization and problems encountered. Also, rainwater utilization technologies for communities
and buildings from foreign countries will be collected and compared with those of domestic.

A lot of communities have named their communities as eco-community without any
evaluation from EEWH-EC system. Because of this reason, this report has chose four from
eleven communities, which are recommended by scholars and/or related reports, for field
investigation: Chi-liau community in Tainan city, Tai-chi community in Tainan city, Tao-mi
community in Nan-To county, and Chi-hua community in Tainan city. All communities have
no any rainwater utilization concepts but some have install detention pond for flood mitigation.
The major purpose of water management for eco-community is to maintain the healthy water
cycle in the community. The technology includes water saving, rainwater utilization, grey
water reuse, and storm water management which includes water storage, water retention and
water quality control. This research will concentrate on the issues of rainwater utilization and
water retention. The methodologies for both rainwater utilization and water retention on the
scale of community will be developed. These methods will be used in the Wan-fun community
for case study. For evaluate the overall water cycle condition in the community, a
mathematical model is needed. In the research, water cycle models currently used have been
collected and compared. Indicators for evaluating the rainwater utilization have also been

recommended.
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Major Findings

1. All domestic eco-communities mentioned in reports are not evaluated by EEWH-EC
system and lack of healthy water cycle concept. Some communities have installed
detention pond for flood mitigation purpose.

2. The sustainable water cycle management for eco-community has been defined in the
research. In addition, water cycle technologies for eco-community have been discussed.

3. The planning method or procedure for rainwater harvesting for utilization purpose has
been developed.

4. The planning method or procedure for rainwater retention for increasing water infiltration
has been developed.

5. For evaluating the overall water management in the community, mathematical models for
evaluating the water cycle have been collected and compared. The water cycle model
suitable for community scale is rare.

6. Indicators for evaluating the efficiency of rainwater utilization in the eco-community have

been recommended.

Major Suggestion
Through this research, following suggestions are recommended:

Suggestion 1:
Education training program for eco-community: immediate executable;
Leading organization: Architecture Technology Research Institute, MOI;
Supporting organizations: all city and county governments
(1) Augment the concept the water management (including: water infiltration, water
retention, water supply, emergency water use, flood mitigation, water quality control,
etc.) toward a healthy water cycle in eco-community.
(2) Introduce the EEWH-EC system developed by ATRI and increase the evaluation

examples for the current communities.

Suggestion 2:
Increase demonstration eco-communities and related regulations: middle to long term;
Leading organization: Architecture Technology Research Institute, MOI;
Supporting organizations: all city and county governments
(1) Increase the demonstration eco-communities for various types and quantify their
benefits;
(2) Establish a professional team for providing and planning the water cycle management

in eco-community.
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l' BC

British Columbia

Home

Promoted Resources
GETTING STARTED: A 3-Scenario Tutorial for New Users
"GETTING STARTED: A 3-Scenario Tutorial for New Users" leads the new
user through the scenario comparisan process that enables the user 1o

assess the effectiveness of runoff volume reduction choices, BEFORE YOU
USE THE MODEL, DOWNLOAD A COPY OF THE TUTORIAL.

Urbian Development
Institute Paciic Redion

[Rezd tiore]

Before you LAUNCH THE MODEL, read the articles that explain How to
Use the Model

District of Mission

articles that elaborate on what the user needs to know to nderstand the
basic functionality of the Wiater Balance Model powered by QUALHYMO, The
reader is advised to read these articles as a prelue to applying the macel,

[Read More]
Inter-Provincial Partmership develops Technical Manual to meet:
information needs of Water Balance Model users

Browse the

SESHHitiEsis Gontrol Subiect Index.

About the Model

Setond the Gtk Wh the Water B Vodel
BRITISH The cormmunity of users has been asking for a technical manual that Eowered by
COLUMBIA documents the inteligent interface that ransiates User nformation info data Pibined 12803 Statrwater Plrning: & Gikbook

used by the QUALHYMO engine. for British Colurmbia’ set in motion a chain of autcomes

C' © interface waterbalance.ca/msin html s

:16%20GM T+0800

%20(China %20Standard 520 Time)&

step 1
Configure
Drainage
Area

e Values for Project Surface Con

These values are calculated from the Surface Conditions in the Drainage
Area(s). The values will update as Surface Conditions are added and removed.
You have the option of overriding them as well by clicking on the Use Custom
Surface Values checkbax and entering your own,
Optional Values

The Drainage

Use Custam Surface Valuss?

o
userwishes retrdance Roghness [00 ; e
to model can : : :
be as small -
asasingle lot
o steclean Complete Descriptions of the Drainage Area(s)
encompss 3 (2]
targer Site and Development projects contain & single Drainage Area, referred to as the Modelled Ares.
developrment, Watersheds are comprised of the Modelled Area, and a second Drainage Area that typically represent:
areas outside of the modeller's interest.
can
representa

watershed Drainage Area: Modelled Area
Whereas th original Water Balance Hodel comprised
a seres of screens that represented layers of data
‘entry, the data inputs are now consolidated on a
Single screen 5o thatyou can "build” your projectin
modules and aways see exacty wher you are in the
process,

Enter the Length of the Modelled Area

Typically, the length is the distance from the highest point of the Modelled Area to the lowest. On 3
smalllot, this can also be the distance along the longest property boundary

Length of Drainags Ares

Calculate the Modelled Area’s Slope.

Itis a sequential process. Startwith NATIVE SOIL
mplete the steps under this heading. Next

‘SAVE the input Only then move on to LAND USE, etc

et odhin o o e ool dar et
slope will be calculated for you using the length and elevati

+ HideText

o
T Define New Land Use

Design Source Controls - Surface Enhancements:

Design Source Controls - With Storage

Apply Source Controls

*The Water Balance Model Get ADOBE' +
The drapdawn titled How to Use the Model comprises a set of six linkerd Requires Flash Player FLASCRAYER

Information

SERAEN

C' | @ interface.waterbalance.ca/main. htm] fdate=Thu %20May 3620 19920201 1 %2010:53: 169:20GMT+0800%20 China %20Standard %20 Time)&loc=BC  ¥¢ | N

WA"’ER
MODEI.

Powered By

QUALHYMO

Returning Users

i
Username
Password
| e |
Forgotten Your Password?

Help.

Is this your first visit to the model?
Tl )
scenarios. There is only one option during ou
public beta testing period:

1. Register 5 (free) "rial” account. As 3 tria

account registrant y e o
features, and to provide feedback on errors.
Following the end of the beta period, scenarios
created by subscribers will remain in the database
permanently.

920GMT40800%20(China $20Standard %20 Time)iloc=BC Y3 | X
Co———

Design Source Controls - Surface Enhancem:

step2
Design

Source Controls
Surface
Enhancements

(1) B SR S

Each type of Source Control dssigned mar be paced Tultip e times on the drainage ares

Configure Surface Enhancements
Several volume reduction metods o Low Impact
Developrent facilies) can b assessed using
altered catchmert parameters describing the suface
concitions of the catchrient These are also
described 35 Low Impact Development or LID
facillies. Facilties aimed at capturing rainfall and
redusing runoff consistof augmented or e nanced
surface conditions thatincluds;

Absorbant Landscaping Perviaus Pavng

=

Sox Planter - Without
Undercrain

Rain Gardan - Without

Underdrain Infiltrstion Tranch

increasedtop soil depth

soilporosty or moisture holding cadacity
surface infiration rates

vegetation and g'ound cover
imperviousness

surface roughness

Manage Source Controls - Surface Enhancements B

Source Cantrals deleted here il be removed from the Drainage Area.

. Source Controls - Surface Enhancements

Similarly, aterations ofthe surfacs conditions such as b
increased mpeniousnzss cen alsc be aralyzed
usin thes techniques.

Type

& bide Text

Imperviousness s a suface enhanzement (or

Design Source Controls - With Starage

Apply Source Controls

Scenario Open Project Bronser &

W 5-13 Water Balance Modelling Applications 3%

kL % & : be. waterbalance. ca/index. asp
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(hr) R{mm/hr) d>(nf;11/hr) ’ Tmﬁm/hr) | B s WB FoR kAT
1 3.54 2.31 1.27 0.83
2 3.78 2.54 1.36 0.92
3 4.04 2.81 1.46 1.01
4 4.39 3.15 1.58 1.14
5 4.92 3.69 1.77 1.33
6 5.90 4.66 2.12 1.68
7 7.76 6.53 2.79 2.35
8 11.24 10.01 4.05 3.60
9 16.98 15.75 6.11 5.67
10 24.36 23.13 8.77 8.33
11 30.08 28.85 10.83 10.38
12 30.24 L3 29.01 10.89 10.44
13 25.16 23.93 9.06 8.62
14 18.68 17.45 6.72 6.28
15 13.51 12.28 4.86 4.42
16 10.10 8.87 3.64 3.19
17 7.93 6.70 2.86 2.41
18 6.45 5.22 2.32 1.88
19 5.30 4.07 1.91 1.47
20 431 3.08 1.55 1.11
21 3.44 2.21 1.24 0.80
22 2.73 1.50 0.98 0.54
23 2.40 1.17 0.86 0.42
24 2.35 1.12 0.85 0.40
TRk AAET KR
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