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Executive Summary

Keywords: Integrated Flood Control Practice, Urban Design Review System, site water reservation

and conservation, elevation difference design, low impact development

Background

Integrated Flood Control Practice is the combination of engineering and non-engineering
methodologies to manage our water resource. With the concept of risk diversification in mind,
Integrated Flood Control Practice follows principles of “retaining upstream water, reducing
midstream flood, and protecting from downstream flood” to devise the best scheme, which
takes the characteristics and flood mitigation ability of a catchment into consideration, to
increase flood resilience, to improve climate change adaptivity of urban environments, and to
achieve the goal of sustainable development. Due to this, several ordinances have been

amended and enacted.

These ordinances include Regulations for the Periodical Overall Review of Urban
Planning, which is adjusted in zoning or land use regulations, planning design for infiltration
and reservation of storm water, and etc.; Building Technical Regulations rule no.4-3, which
requires that every newly built, expanded, and reconstructed building with a site bigger than
300m? have to be equipped with storm water detention facilities.; And codes No.305 to 307
that pertain to water management in the Chapters of Green Building from Building Technical

Regulations.

Due to multidisciplinary nature of Integrated Flood Control Practice, Construction and
Planning Agency and Architecture and Building Research Institute from the Ministry of
Interior have been working on research projects such as “Spatial Planning for Flood
Mitigation under Climate Change, “Strategies for Implementing Integrated Flood Control
Practice into Urban Planning Deliberation System”, and “Low Impact Development
Demonstration Guidebook” for the use of professionals and the general public. These
projects all serve one goal that aims at introducing the flood control practice into land
development process, and clarifying the shared responsibility throughout each stage of the
process. And the goal of this research is to assist local governments in implementing
Integrated Flood Control Practice in diversified urban spaces, incorporating the concept into
Urban Design Review System, and recommending practical models of deliberation committee,
system and administrative process for Urban Design and Land Use Planning Permission

System.
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Methodologies and contents

The first research method is case studies of design practices in different countries,
helping the research get the grasp of the range of techniques that are used to introduce
Integrated Flood Control Practice in diverse urban spaces. Concurrently, the shared
responsibilities of flood mitigation plan within each stage of land development of both Urban
Planning Act and Building Technical Regulations are also analyzed and discussed. Secondly,
the construction projects that are currently under Urban Design Review process have been
analyzed to identify issues and form a suitable review mechanism which strengthens the
existing framework for Integrated Flood Control Practice of the review process. Lastly, the
adaptive strategies, design guidelines, rules, and the methods of performance evaluation for

Urban Design Review and Land Use Planning Permission System will be proposed.

Key findings

1. Building Technical Regulations rule no.305 has loose requirements for green
building water conservation index, while the rule no.4-3 lacks considerations in
protecting environment and managerial thinking. Additionally, some clauses, which
were aimed for environmental protection, in Urban Design Review Guidelines are
not completely applicable to flood management purpose.

2. The development phase of Urban Design Review System needn’t discussions of the
volume of water conservation, as it has been stated clearly in urban planning
drafting phase and building construction management phase. Therefore, the Urban
Design Review should focus on discussing its design techniques.

3. Under the premises of absolute public safety, the maintenance mechanism should
be minimized for the convenience of stakeholders.

4. Transitioning from infrastructural mechanism of the past (E.g. sewers, pumping
stations, detention and retention ponds) to software thinking nowadays, it is set to
recover the natural water cycle as our goal is to reduce various impacts we have
brought to through land developments.

As mentioned above, with concerns of environmental values and the urgency to have
adaptive strategies against extreme climate change, the combination of current regulations
on water reservation volume stated in Building Technical Regulations rule no.4-3 and the low
cost maintenance mechanism in water conservation index is not enough, the government
has to collaborate with the developers on the actual implementation, as well as all the
related professionals, e.g. architects, landscape architects, hydraulic engineer, and etc.
Therefore, there is a need for a common language and mutual understanding in cooperation,
as well an easy-to-understand, convenient mathematical formula for everyone to calculate
the volume of water conservation by themselves using site information.

XV



Main recommendations

Based on the findings of the study, the goals are set to bring Integrated Flood Control
Practice into Urban Design and Land Use and Development Permission mechanism as listed
below:

1. Increase of water conservation volume requirement: improved city’s resilience and
climate adaptivity through the increase of the site’s water conserving ability against
extreme rainfall.

2. Bonus to environmental quality: Encouraged soft mechanisms to have various
benefits: e.g. recovery of the natural water cycle, improvement of ecological
environment, microclimate regulation, and moderation of climate change.

3. Establishment of sustainable mechanisms: under the premises of absolute public
safety, minimized the management of maintenance.

Based on these goals, there are three aspects listed below that help applicants have
clearer understandings of requirements and guidelines for design techniques. It is also aimed
to help reviewers have a concrete reference as to what elements are expected in an
application.

a) Regulations aspect:

e  Building technical regulations rule no.4-3 stated that the volume of conserved
water should be retained in a building’s foundation, and its volume needs to
be reviewed separately from the volume required by other practices in Urban
Design Review.

e Urban Design Review guidelines ought to include standards that optimize
storm water conservation facilities and design techniques.

b) Apart from water conservation, the “bonus to environmental quality” and the
“establishment of sustainable mechanisms” are as well needed to be emphasized.
Urban Design Review System aspect:

e Transitioned the vision of urban design management from “water conserved
to protect the environment” to “water conserved for flood control
collaboration”.

e Set the standard documents and drawings of Integrated Flood Control Practice
for Urban Design Review.

e Used principle guidelines to assist the committee in improving the quality of
Urban Design Review regarding flood control design.

c) Evacuation plan aspect:

e Flooding-prone areas ought to have evacuation plans and guidance of

correspondent design strategies.
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Regarding the issues which were not covered in this study, follow-up plans for
implementations are proposed: One of them is whether to include Integrated Flood
Control Practice in the System of Inspection, Repair, and Registration for the Public Security
of Buildings. The current inspection system has put more emphasis on facilities for fire and
earthquake prevention. However, flooding has also posted great threat to citizens’ lives and
properties, while these facilities can be designed through architecture to prevent impacts, it
is suggested to include precautious and resilient facilities against flooding in the list of
inspection for building public safety. Bear in mind that the above is not listed as one of the
short term follow-up projects below because Urban Design Review’s advanced and
conceptive nature makes it not applicable to the actual implementation of detailed building
management. The following recommendations are follow-up projects based on this research:

a) Recommendation one: combined public works planning and design to clarify the

collaborative interface between architecture design, landscape design, hydraulic

engineering and mechanical engineering. (short-term plan)

e  Organizers: Central Government (Construction and Planning Agency, Ministry
of Interior), local governments

e Co-organizers: Urban Development Bureau of local governments and the
construction management office, Architecture and Building Research Institute

It is suggested to bring demonstrations into existing cases (of sites that are required to
undergo Urban Design Review) to prove the affectability of Integrated Flood Control Practice.
In the process, architects are recommended to be in charge of collaboration among

architects, landscape architects and electrical and mechanical engineers.

b) Recommendation two: collaborated new community developments with public
infrastructure planning or land use zoning to draft Urban Design Review guidelines
e  Organizers: Urban Development Bureau of Taichung City Government
e  Co-organizers: Urban Development Bureau of local governments
The guidelines of Urban Design Review presumably are to suit for every development
management, therefore the guidelines mandate minimum standards, which do not
encourage distinctive performances. It has been asked by the research review committee if it
was possible to demonstrate steps for drafting Urban Design Review Guidelines for new
municipalities; at the moment it is purely theoretical, which still requires case demonstration,
nonetheless that the overarching environment would have multiple influences on a single
site other than Urban Design Review process. It is recommended to test it by bringing
Integrated Flood Control Practice into Urban Design Review Guidelines of the detailed plan of
project “Evaluation of Drainage Plan of HSR Taichung station” since it is the first case in

Taiwan that mandates land use planning with first stage drainage plan.

XVI



c¢) Recommendation three: Implemented the introduction of Integrated Flood Control
Practice into construction management mechanisms, urban renewal, and building
capacity transfer mechanisms analysis ( short-term plan)
. Organizers: Architecture and Building Research Institute
J Co-organizers: Construction and Planning Agency, Ministry of Interior

As mentioned, storm water management on a single site, especially of the rainfall on the
roof or balcony, is often dealt with together by architects and mechanical and electrical
construction consultants for grey water recycle, while the surface runoff in open space is
usually taken care by landscape architects. Such a mode of operation clearly differs from
what it is in most advanced countries. On the other hand, there are no building regulations
currently, that can effectively administrate construction management and maintenance
inspection since documents and drawings for surface water management are not required
during the building license application phase.

It is important to introduce the concept of Integrated Flood Control Practice into
existing communities since they have harsher management conditions compared to new
neighborhoods. As the result, the government has to investigate on how to include
Integrated Flood Control Practice into building license application process. In addition, the
supporting mechanisms ought to integrate performance evaluation and maintenance
management thinking to make sure the concept can be implemented comprehensively in
every corner of the city. When an existing urban fabric undergoes new development, it often
goes with urban renewal and building capacity transfers. Since the urban renewal
mechanisms of floor area ratio preferences and building capacity transfers tend to
exacerbate environmental burdens, from the standpoint of storm water management, the
government should further research on supporting mechanisms that minimize impacts and

guarantee citizens’ rights.
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€A A¥af | SR G | AReEd |FueEs | ROsd | FREHT | HTRRE | wkEn
e
ST O B 181 ' 90 n’ 75% 68. 5% 800% 636% 79. 99% 1 cm
R ApATE 1 (e 0l ) B 181 n’ 135 o’ 75% 74. 7% 800% 767. 3% 79. 34% 3 cm
ST O B 1,002m| 520w 65% 52. 0% 560% 419. 3% 79.90% | 3.3 cm
L 37 1 A2 (H 612 ) e | 1525w 979w 75% 66. 9% 800% 736. 4% 79.90% | 3.7 cm
ey ool 223w 1,278 60% 58. 0% 440% 428% 77.15% | 3.8 cm
AT 1 A b2 ) FRBLP L 209 n° 120 ' 65% 64. 9% 400% 400% 76. 99% 4 cm
ey FrE(Rpz)| 1,220m°| 793 o 65% 65. 0% 560% 886. 9% 79. 49% 4 cm
ey T iz ~iz-2| 1,160 m"| 464 n’ 45% 40. 0% 312. 5% 292. 5% 66.70% | 4.5 cm
ey T iz [1,247.5m°| 558 m' 45% 45. 0% 315% 315% 55. 00% 5 cm
TS U Gz |2,517.7n | 1,132 w 45% 45. 0% 315% 292. 5% 54. 90% 5 cm
TS U Gz [1,545.5m | 502w 45% 32. 5% 315% 225% 73.90% | 5.3 cm
EREF R iz |1,161.9m" 376 m’ 35% 32. 4% 120% 120% 46.40% | 5.5 cm
iz arE e iz-1%| 1,292 m 436 m’ 45% 33. 8% 225% 322. 3% 49. 88% 6 cm
iz arElde e -111,052.5m 523 m’ 50% 49. T 400% 311% 59.50% | 6.4 cm
Ry (I 637 m’ 197 w’ 35% 29. 4% 120% 119. 9% 44.99% | 6.6 cm
TES U Gz [1,662.9m°| 748w 45% 45. 0% 315% 292. 5% 54. 90% 7 cm
ST U iz [1,284.4m°| 575w 45% 44. 9% 315% 224. 9% 54. 80% 7 cm
ST U iz |2,557.9m° | 1,121 o 45% 43. 8% 315% 292. 6% 55.00% | 7.4 cm
G T 1 4 (k bl ) G- | 418.3w| 146w 35% 34. 9% 120% 120% 47.77% 8 cm
LA AT D AT PHLIER[1,036.70 | 463 n° 45% 44. 6% 200% 198. 3% 59.20% | 8.2 cm
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HErZ AN AT AP B BT M R B RS
PEERR O RREF E RS
451.2 w’° 156 o
: 6
A 380 m’ 45Y% 120% 120%
EReA Sp e 2,006 m’ 2 0 49. 9% . o 45. 20% 9
a 903 m 1 200% 200. 0% cm
3,021. 8 n’ & 45. 0% % 54. 32% 9
8w’ | 1,320 o’ e 315% 281. 2% o
2,413 o’ ; 0 43. 7% . Qo0 55.00% | 9.1
A2 (% b= 2, 805. 6 m’ 2 0 44. 9% 0 - e 54. 99% 10
X6~ ) 1,263 m 459 225% 9299y cm
1,954 ' & 45. 0% 0 54.99% | 11
’ 694 n’ 40% 225% 292. 4% cn
1,032. 2n° 2 ' 35. 53% . 0 38.00% | 11.7
461 m 5% 249% 249 4% - cm
: 46. T% A 37.99% | 12
225% 292. 5% 55. 007 =
EREAE Lo =N iz 1’ 287 5 [Il2 651 mz 700/ 5 . 0/0 12 4 cm
0 0,
4,152.3 0 | 1,760 e 0. 6% 300% e
781.1 ; 0 42. 4% . e 80. 00% 9
5. 324.9 m’ _ 0 A1. 8% - 1% 78.30% | 2.8
816.5 m’ ; 0 40. 0% . 0 69.70% | 3.5
408 m 5 0% 240% 449. 5% -0 Chn
2,203.1 > 0 47.1% . s 69. 90% 3.7
1,285 m 60% 150% 150% - cm
2,147.9 m’ 2 0 58. 3% . ’ 0.00%| 3.8
1,106 m 60% 440% 499 7Y .8 cm
G| 1,221 4w o 0 51. 5% 350% 2 i 77.20% | 3.8 cm
o a0 = 0
HEF | 148.5 TR 60% 59. 7% 30 0. 0% 75. T5% 1 on
P 0 0,
H= w 3,338 m’ 7 0% 69. 2% . 350% 79. 70% 13
- 1,295 m 50% 440% 9208. 4% .3 cm
P = 1,977 m’ ; 0 38. 8% . 0 0.00%| 4.8
" 1,074 @ 60% 200% 260% cn
a- | 2,265 ; ° 54. 3% ; 6|  69.80%| 5.2
Wz | 3,016 0’ 2 J 39. 8% . - T1.50% | 5.2
1,967 m 359 300% 311. 9% - & ci
% 34. 8% ik 60.00% | 5.6
320% 352% .b cm
68.10% | 5.7 cm
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iz ATEafe (R 1,658 m’ 519 m’ 50% 31. 3% 200% 238% 58. 50%

5.9 cm
EREE i) [ER= A 460 m’ 226 m’ 50% 48. 5% 300% 448% 60. 00% 6.0 cm
A FTE 1 4R (£ 2,034 o’ 742 m’ 50% 36. 5% 200% 309. 4% 59. 97% 6.5 cm
A% iTE 1 AR R 535 m’ 184 o’ 40% 37. 7% 240% 120% 0. 0% 6.3 cm
A% FE 1 AR [N 2,034 o’ 742 m’ 50% 36. 5% 200% 309. 4% 60. 00% 6.5 cm
Az i1 fe(kol-) 72 1] 10,464 m*| 3,534 n’ 50% 33. 8% 320% 352% 69. 96% T cm
FREF LR [ERE 4,137 o’ 1580 m’ 50% 34. 7% 320% 320% 69. 30% T cm
FREE R [ERE 1,373 o’ 467 m’ 50% 34. 0% 320% 320% 67.40% 7.3 cm
EIE e ] i- | 26,333 m° | 10,443 m’ 40% 39. 66% 240% 350% 62. 15% 7.9 cm
iz irEaAz(E 6o ) iz | 21,185 o’ 5,684 m’ 35% 26. 83% 230% 312. 0% 58. 00% 8.8 cm
e 37 142 [E R 1,091 m’ 321 m’ 50% 29. 4% 200% 352. 0% 59. 60% 9.5 cm
A AT 142 ] 6,182 m’ 2,285 m’ 70% 37. 0% 500% 700% 62. 90% 12 cm
i #7142 =R 1,494 n’ 522 m’ 50% 34. 9% 320% 319. 6% 69. 20% 13 cm
i #7142 [ER= 8,230 m*| 2,908 m’ 50% 35. 3% 200% 300% 45.20% | 14.6 cm

%_ ]

B2 i-~2~Z= 3,606 m*| 1,992 m’ 55. 24% 44, 0% 265. 6% 265. 6% 90. 00% 1.2 cm
AyRiTE a2 BF- 2 2,307 m*| 1,615 m’ 70% 45, 6% 315% 313% 86. 00% 2.7 cm
AyERTiE 1 AR B 3,702 m*| 2,219 m’ 60% 60. 0% 500% 616. 5% 80. 00% 2.7 cm
BN ey i A A= 3,097 m*| 1,539 m’ 50% 49, 7% 180% 180% 4. 20% 3. 5cm
AT AR R 1,756 m° | 1,141 n’ 65% 34. 3% 230. % 229. 3% 79. 80% 3. 6cm
AyRTE L AR B~ 2 1,382 m’ 967 m’ 70% 41. 3% 315% 459. 2% 86. 00% 3. 9cm
ER ] iz~ = 2,758 m’| 1,566 o’ 55. 3% 96. 8% 256. 6% 399. 2% 78. 40% 4. 3cm
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(4 st r‘g - ]/l: ~ = 9
ff%mlﬁ Fe-l 2260 | 1415w 61. 36% 36. 09
e R ,. 4,620 m" | 2,148 w’ o 0% 260% 268. 9%
G TR = | 3,180 m'| 1,130 m’ ’ 40. T 500% 6. 80% 4. Tcm
2z 130 m 5% 3. 8 6| B43.8%]  77.70X
PR 4 HATE L A7 (% B2 ) = 5,854 m°| 3,197 m’ — 5. 8% 280% 442. 0% —— 4. 8cm
EREFOE AT 4,188 m’| 2,094 m’ 0 54. 6% 280% 472' 0; 7. 50 - Oem
i = N i 0 .
APERTIE 1 AR G-A-8-°B 1, 643 m’ 703 m’ i 00. 0% 600% 599 9(; 10. 0 5. Ucm
2 0, .
P g A1 AT(E bl ) Fe-l| 2304w | 1,382 n o0% 42. 8% 184% 312 80/0 ki ocn
> > 0 .
% 371 42 FT 5, 763 H]Z 2 882 > 60/0 47' 7% 500% 8 00 69 20% 5 6CII]
N Gz . m 50% 49. 99 31. 6% 78. 40%
Th & TE 3E1 (%6 A= 1,501 m2 74 2 A 92. 6% 250% 2 69. 90% 6cm
—+ 71 (,\ bl ) e _ T m 50% 0 242. 1% 72. 009
A RS ATE L (R 6T ) R T 3,765 m | 1,428 n’ 100 49. 8% 400% 399. 8% R 6. Scm
% ATE A G1BE2A] 1784w | 819w 0% 37. 9% 320% 216, . 69 92% 8cm
Gz 5 m 50% 45. 99 16. 7% 69. 75%
2,237 m 1, 230 o . . 9% 199. 5% 199. 5% 0 8cm
@-ﬁﬂ P ) 55% 54. 9% 980" ity 4. 70% 10cm
Bz m(Hel-) - 3 s % 280. 0%
afaza i?_(;& R n= 1’ 736 II]2 607 2 — - 78 50% IOCII]
Lz A7 i = 311 o’ " o0 34. 95% 240%
FRER e AE 3 — m 2 ) %
(%612) PR ET : 156 m 50% 49999 240% 79. 95% Io
7 324 m 162 n’ - 99% 150% 149 9" n
AT PP m 50% 49. 97% 9. 2% N/A 8
WAk | AR | R 0 250% 9 cn
— 7 BRAEE Y | RS F . 185. 1% N/A
ERE ey id I ‘ e = EFH/EF BRERE . I3cm
AT L (L - ) Fr 181 m? 90 -/ 3 BT ok iER
— . - = 5%
L2 ATE 1A — el 181 m' 135 m’ 7 00 0. o 800% 636%
S-m | Lo2w : 5% 4. % 800% - 79. 99% U em
521 m 65% 0 767. 3% 79 349
0 52. 0% - 34% 3¢
960% 419. 3% 7990 Z
. 90% 3.3 cm
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0% ATE 1 A2 (% bl ) Fe | 1,525 m| 979 o 75% 66. 9% 800% 736. 4% 79.90%| 3.7 cm
gt wo | 2203w 1,278 60% 58. 0% 440% 428% 77.15% | 3.8 cm
e lptE 1 A2 (% 6= ) BRmkEEL 209 m’ 120 m° 65% 64. 9% 400% 400% 76. 99% 4 cm
i FrE(Rp=)| 1,220 793 65% 65. 0% 560% 886. 9% 79. 49% 4 cm
G pTE A gE Gz az-2| 1,160 m| 464 45% 40. 0% 312. 5% 292. 5% 66.70% | 4.5 cm
T iz [1,247.5m| 558 45% 45. 0% 315% 315% 55. 00% 5 cm
e iz [2,517.70°| 1,132 45% 45. 0% 315% 292. 5% 54. 90% 5 cm
G pTE A gE iz [1,545.5m | 502w 45% 32. 5% 315% 225% 73.90%| 5.3 cm
Gt g G- [1,161.9m° | 376 35% 32. 4% 120% 120% 46.40% | 5.5 cm
A aEa g G-l | 1,292 0| 436 45% 33. 8% 225% 322. 3% 49. 88% 6 cm
gt g Gw-1]1,052.5m | 523 n 50% 49, 7% 400% 311% 59.50% | 6.4 cm
LA i 637 n’ 197 u’ 35% 29. 4% 120% 119. 9% 44.99% | 6.6 cm
Gt g Gz [1,662.9m | 748 m’ 45% 45. 0% 315% 292. 5% 54. 90% 7 cm
At g Gz [1,284.4m | 575 45% 44. 9% 315% 224. 9% 54. 80% 7 cm
gt g iz 2,557 9w 1,121 o 45% 43. 8% 315% 292. 6% 55.00% | 7.4 cm
e arE (% bl ) G- | 418.3 w0 146 n° 35% 34. 9% 120% 120% 47.77% 8 cm
P AT A2 P ER [1,036. 70| 463 W 45% 44. 6% 200% 198. 3% 59.20% | 8.2 cm
gt G- | 451.2 0 156 o’ 35% 34. 5% 120% 120% 45. 20% 9 cm
T R P EE (R 6T) PHIER | T6L4nm| 380 o 45% 49. 9% 200% 200. 0% 54. 32% 9 cm
At Gz | 2,006m| 903 m 45% 45. 0% 315% 281. 2% 55.00% | 9.1 cm
e Gz [3,021.8m | 1,320 m’ 45% 43. 7% 225% 281. 2% 54.99% | 10 cm
A pEa g Gz | 2413w 1,083 45% 44. 9% 225% 292% 54.99% | 11 cm
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iz ATEafe iz |2,805.6m| 1,263 m 45% 45. 0% 225% 292. 4% 38.00% | 11.7
PR FTE L (R B FIREF 1,954 m’ 694 m’ 40% 35. 93% 249% 249. 4% 37. 99% 12
Az Rt fe iz | 1,032 2m° 461 m’ 45% 46. T 225% 292. 5% 55.00% | 12.4
Fra
Bhyrefeizaige FER|[1,287.5m 651 m’ 70% 50. 6% 300% 450. 0% 80. 00% 2
FATE R L O ATE L AL FEF 415230 1,760 o’ 70% 42. 4% 320% 882. Th 78.30% | 2.8
EIER ey ] EREANS 781.1 o’ 327 m’ 60% 41. 8% 210% 210% 69.70% | 3.5
EIER ] fi- |5324.9m | 2,064 m’ 40% 40. 0% 240% 449. 5% 69.90% | 3.7
izATEL AR A= 816.5 m’ 408 m’ 50% 47. 1% 150% 150% 0.00%| 3.8
ByEtATE L A2 Boo2,208.1m| 1,285 m’ 60% 58. 3% 440% 429. T 77.20% | 3.8
R ey iz |2,147.9m"| 1,106 o’ 60% 51. 5% 350% 350. 0% 75. 19% 4
R e iz |1,221.4m 729 m’ 60% 59. Th 350% 350% 79.70% | 4.3
HzATEL AR PEWw 148.5 m’ 103 m’ 70% 69. 2% 440% 208. 4% 0.00%| 4.8
BZzATE AR iz % 3,338 m*| 1,295 m’ 50% 38. 8% 200% 260% 69.80% | 5.2
B R ATE L A2 - 1,977 m*| 1,074 o’ 60% o4. 3% 440% 461. 6% 71.50% | 5.2
iz AmEafe A= 2,265 m’ 901 m’ 60% 39. 8% 350% 311. 9% 60.00% | 5.6
iz ATEafe Az 3,016 m| 1,967 m’ 39% 34. 8% 320% 392% 68.10% | ©o.7
iz AmEafe EREANS 1,658 m’ 519 m’ 50% 31. 3% 200% 238% 58.50% | 5.9
iz ATEafe EREANS 460 m’ 226 m’ 50% 48. 5% 300% 448% 60.00% | 6.0
ik 31 42 (£ 2,034 m’ 742 m’ 50% 36. 9% 200% 309. 4% 59.97 | 6.5
R e ] ER 535 m’ 184 m’ 40% 37. T 240% 120% 0.0%| 6.3
Az irEafe A= 2,034 m’ 742 o’ 50% 36. 9% 200% 309. 4% 60.00% | 6.5
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iR 1 AR (K B - ) W7z 1] 10,464 m*| 3,534 o’ 50% 33. 8% 320% 392% 69. 96% T cm
EATEL AR T 4,137 o’ 1580 m’ 50% 34. T 320% 320% 69. 30% T cm
ER e ERES 1,373 m’ 467 m’ 50% 34. 0% 320% 320% 67.40% | 7.3 cm
% FTiE 1Az - | 26,333 m" | 10,443 o’ 40% 39. 66% 240% 390% 62.15% | 7.9 cm
Lz AT 1 AR (KBS ) iz | 21,185 m" | 5,684 m’ 39% 26. 83% 230% 312. 0% 58.00% | 8.8 cm
ZFTEd A2 (el 1,091 m’ 321 m’ 50% 29. 4% 200% 392. 0% 59.60% | 9.5 cm
BATEEL A2 v 6,182 m* | 2,285 m’ 70% 37. 0% 200% 700% 62. 90% 12 cm
ZFTEa A2 aT 1,494 w’ 522 m’ 50% 34. 9% 320% 319. 6% 69. 20% 13 cm
T RTiE 1 AR EIREARY 8,230 m*| 2,908 m’ 50% 35. 3% 200% 300% 45.20% | 14.6 cm
»}_ ]
G i eI N =t 3,606 m*| 1,992 m’ 55. 24% 44. 0% 265. 6% 265. 6% 90. 00% 1.2 cm
AyEiTE AR -~z 2,307 m*| 1,615 m’ 70% 45. 6% 315% 313% 86.00% | 2.7 cm
et 142 iR 3,702 m*| 2,219 w’ 60% 60. 0% 500% 616. 5% 80.00% | 2.7 cm
G i A= 3,097 m*| 1,539 m’ 50% 49. T 180% 180% 4. 20% 3. bcm
Aoz R AR R 1,756 m* | 1,141 o’ 65% 34. 3% 230. 7% 229. 3% 79. 80% 3. 6cm
AyeiTiEafz BF- 2 1,382 m’ 967 m’ 70% 41. 3% 319% 459. 2% 86. 00% 3. 9cm
iz ATEafe iz -~z 2,758 m*| 1,566 m’ 55. 3% 96. 8% 256. 6% 399. 2% 8. 40% 4. 3cm
i RTE AR B-o~Az = 2,295 m*| 1,415 o’ 61. 36% 36. 0% 260% 268. 9% 76. 80% 4.7cm
Hypiid 142 Fe-l| 4,620 m| 2,148 o’ 60% 40. % 500% 843. 8% 7. 70% 4. 8cm
iz ATEafe iz 3,180 m*| 1,130 m’ 55% 35. 8% 280% 442. 0% 77.50% 5. 0cm
R e ] A= 5,854 m" | 3,197 m’ 59% 54. 6% 280% 472. 0% 76. 60% 5. 0cm
DA HATE L AE(R B D) T 4,188 m" | 2,094 m’ 50% 0. 0% 600% 999. 9% 69. 99% ocm
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iz 31 42 iz A~z B| 1,643 m’ 703 m’ 50% 42. 8% 184% 312. 8% 69. 20% 5. bcm
HyRiTiE 1 Az Fe-1| 2,304 m*| 1,382 m 60% 47. % 500% 837. 6% 78. 40% 5. Tcm
PR F ATEL f2(% b]- ) R A 5,763 m* | 2,882 m’ 50% 49. 9% 600% 600. 0% 69. 90% 6cm
Az ATE AR (= 6,343 m’ | 3,489 m’ 59% 92. 6% 250% 242. 1% 72.00% 6. 8cm
PO A HATE L A2(% ] 2) AT= 1,501 m’ AT o’ 50% 49. 8% 400% 399. 8% 69. 92% 8cm
JhAf PR ATE L A2 (R be ) ATZ 3,765 m | 1,428 m’ 40% 37. 9% 320% 316. % 69. 79% 8cm
AR ATE L AR (% 0T ) W1-Ba2-A| 1,784 m’ 819 m’ 50% 45. 9% 199. 5% 199. 5% 74.70% 10cm
EIER ] iz 2,237 m'| 1,230 o’ 59% o4. 9% 280% 280. 0% 78. 50% 10cm
B
A EE LRI A(RN-) Az 1,736 m’ 607 m’ 50% 34. 95% 240% 240% 79. 95% 4cm
> Az AR(E ) [E R 311 m’ 156 m’ 50% 49. 99% 150% 149. 2% N/A 8cm
iz At 1 AR(&6]=) FPIRFE® 324 m’ 162 m’ 50% 49. 9% 250% 185. 1% N/A 13cm
T kR AT
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Government of Los Angeles (2011 ) .DEVELOPMENT BEST MANAGEMENT
PRACTICES HANDBOOK.

Government of Toronto (2010) .Low Impact Development Stormwater
Management Planning and Design Guide Version.

Huber (1988) .Storm Water Management Model.

University of Arkansas (2010) . “Low Impact Development: a manual for
urban areas (LID)” .
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Building Design (2014)- 51 % >+ 2014 & 3 * 22 P -

http://www. lan-paris. com/project-58-housing-units. html

Permeable paving (2014)- 31 % > 2014 & 6 * 10 p -

http://en. wikipedia. org/wiki/Permeable_paving

Water Cycle (2014)- 31 %2014 # 3% 14 p -

http://www. munciesanitary. org/pollutionprevention/?print=y

Water Square (2014)- 51 % >+ 2014 # 3 * 14 p -

http://www. urbanisten. nl/wp/?portfolio=waterplein-benthemplein
Water Square (2014)- 51 % 2014 & 4 * 20 p -
http://paesaggididecrescita. files. wordpress. com/2012/05/waterplei
nen_insieme. jpg

# A4 43 St. Kjeld s Neighbourgood (2014)- 31 % > 2014 #4 * 8 p -
http://tredjenatur. dk/portfolio/indre-by-skybrudsplan/

WA K Em g (2014) 0 51% 222014 # 8 7 16 p -
http://blog. yam. com/kueihsienl/article/7722191
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