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Resilient and Adaptive City —Restore Urban Water Cycle

Tuesday 15 March 2016 10.07 GMT

theguardian

home ) world ) cities development europe US americas asia australia

Cities Cycling the city

Return of the Bicycle Kingdom? How
pavement cycling is transforming Taipei

Green Infrastructure, Green Transportation !
infiltration, evapotranspiration - sustainable, healthy

\

Source: http://www.theguardian.com/cities/2016/mar/15/bicycle-kingdom-reborn-pavement-cycling-taipei-taiwan?CMP=share_btn_fb
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2018 47 K i& (cm/sec) 1.26 1.11 1.35 1.1x102 3.2x10* 2.0x10°° 1.1x10°3
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T E AR B 7 7-2KEN (SWMM)

Storm Water Management Model
Recognized public domain software developed by the US-EPA:

& SWMNS - RHorta SITACTUM inp - [Stedy Ares Magp)

S o i £ _ ~*1 - Dynamic rainfall-runoff
DEFE& HK § yEEMZES 2 ¢ dh . »
o % = simulation model
P v - Dynamic 1D hydraulic flow
= 2 model for sewer systems and
L 2 open channels
13
Tem P L5
Dan ©
01200 T
:\q;..ﬂ Trrm
e Applicability: planning, analysis
| and design of drainage systems
Adolergh OF = Crfsetz Deph - FlowUrds CMS = _a ZoomLevat TORE | XY, 1543712 95537 %8
http://Iwww.epa.gov/nrmrl/wswrd/wg/models/swmm/
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EPA ) F3E Z ERE R HE ‘t
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Field Testing of Porous Pavement Performance on Runoff and Temperature Control in Taipei City
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Abstract: The Taipei University of Technology, under contract from the Taipei City Government, completed a study on porous
asphalt (PA) and permeable interlocking concrete brick (PICB) pavement performance with respect to stormwater runoff
reduction and surface temperature mitigation. Additionally, the variation of infiltration rates against time of these pavements
was monitored. The results show the following: (a) Runoff peak reduction ranged from 16% for large, intense storms to 55%
for small, long-duration storms. Rainfall volume reduction ranged from 16% to 77% with an average of 37.6%; (b) Infiltration
rate: for PICB, it decreased by 25% to 50% over a 15-month monitoring period, but the rate at one location increased
significantly after cleaning; for PA, the rate remained high at one location, but decreased by 70%—80% after 10 months at
two other locations, due mainly to clogging problems; &:) Surface temﬁerature: during storm events, porous concrete bricks
had on average lower temperatures compared to regular concrete with a maximum difference of 6.6 C; for porous asphalt
the maximum drop was 3.9 C. During dry days, both PA and PICB showed a tendency of faster temperature increase as the
air temperature rose, but also faster temperature decreases as the air cooled when compared to regular pavements. On very
hot days, much lower surface temperatures were observed for porous pavements (for PA: 17.0 C and for PICB: 14.3 C) than

those for regular pavements. The results suggest that large-scale applications of porous pavementscould help mitigate urban
heat island impacts.
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RERZEEERSPMEITIOFE (20045 ~ 2013%F )
EIKEHB2005%FE(2,574.5mm) - #KEAH2011FE(1,204.9mm)

iR an [ an | 4n 5 6n | A | o8 | oA | 108 1A e en
0

2004 198 781 852 1312 1642 /6.7 1025 466.7 1558 8.7 49.2  2260.7

2005 17.6 155.2 2283 46.7 6201 566.1 378.1 3511 1613 2838 59 153 25745
2006 289 223 934 2216 3163 7545 3289 1174 1437 0 957 492 21719
2007 5/ 245 879 1364 1691 7352 62 516 315.7 2898 226 16.7 24329
2008 152 384 341 312 332 1828 9076 50.7 829.7 205 244 112 24778
2009 0 125 1612 303 205 4215 835 810.8 119.7 124 16 176 1978.7
2010 341 1183 226 1584 1453 5299 4635 2035 3286 21 207 274 20544
2011 354 276 332 5.1 95 1513 300.6 2563 993 133 150.7 371 1204.9
2012 571 772 408 2346 2679 3316 2156 7262 342 14 1448 711 22025
2013 11.2 1.2 627 2586 3564 726 467.7 763 345
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Journal of Sustainable Water in the Built Environment
Volume 4 Issue 2 - May 2018

Evaluating the Effectiveness of Green Roads for Runoff Control

Jen-Yang Lin, Ph.D. ; Chi-Feng Chen, Ph.D. ; and Chia-Chun Ho, Ph.D.

Abstract: Green roads can be incorporated into low-impact development (LID) practices to reduce the
risk of flood disasters by collecting rainfall and reusing it as irrigation water for vegetation near the
roads. In this study, an elevated expressway in Taichung, a city in central Taiwan, was selected to
evaluate the performance of LID facilities; the storm water management model (SWMM) was applied
with real site dimensions to compute possible runoff hydrographs and compare different real rainfall
event scenarios. The runoff reductions from infiltration ponds, infiltration swales, rain barrels, and
ecoponds were ranked. The results showed that the annual runoff reduction was 43.5-54.5%, and all
LID facilities collected 5,365 m3 of runoff. Finally, three actual rainfall events in 2015 were simulated
to determine drainage efficiency. The SWMM results showed that the elevated expressway LID
facilities would have effectively reduced the flooding risks for those three actual rainfall events.
Moreover, the performance of runoff reduction rate during slow rains with a long duration was higher
than the performance under heavy rains with a short duration.
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® An open eco-campus space must be connected to
the urban area through ecological interface.

® As the “gateway to urban ecology”, this project
allows urban ecology and landscape to the
campus by penetrating its walls and boundaries
and makes the eco-campus to expand and
encompass the surrounding urban area.
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