
 

 

ӣ Ӏ☻Ѭᵛ ה ᴩ ☻ ╟ ֥ ḳ

ᶾ  ṅשׁ

Application of an Urban Real-Time Predicted Inundation Model to the 

Adaptation and Mitigation Technologies of Detention Pond 

 

ѻ ᴯȸв╜ ∂  ṅἬשׁ

1    ῠ 2    Ӫ ῠ 2    ᶥụ 1 

Lo, Wei-Cheng  Tsai, Chou-Fang  Bai, Ying-Fang  Wu, Meng-Hsuan 
1 ӴכғЄ Ѭᵓц ◦Џ Ṇ 

2в╜ ∂  ṅἬשׁ

 

 

Ӏ ѬП֪ ֵѹ Ȳ ☻Ṯצ ╟П∂ ȲT Ϛӎ ⇔ Єȳ

ϯ ᴯ і ᴯϱ ѬṆ Ȳ Ѭ ╟ӼҠ ♪Лцꜙᴟ ☼ȴ

☻ ╟╥Ὼ Ӏ ☻ М ╟Ȳ Ҡ ֪ ᵂП Ẕ ᵂ

Ȳ ᴖ Ӣ Ӏ֮ ֯׀ ᾎ Пצ ☼ כ ѬП ȴⱢ ᵍ ☼

Ғ Ḇכ ᾼᶝ ֮ Ѭ Ȳ Ԓиέ֯ ☻Ṯצ ╟ ϯȲ ṶԈ

Пכ Ӏ ֮ῶ ☼ Ȳѿ ϚḔ ḳ П ѿ ☻Ѭ ᵍḳ ȴ 

Ӑׁשṅѿɦ і Ӏ☻Ѭᵛ ה ḳ ᶾ ֥ ӣׁשṅɧ

ПׁשṅכὨⱢ Ȳ Ӗ Ҽד106 ȳӖ ד107 0823 Ṷ

ԈȳӖ ד108 0813 ṶԈ 3 ☻ṶԈᵂⱢ ứ ẂȴӦ ה

Ὠ Ѭᴯ Ѭᴯ ѩ Ҡ῀ȲӖ Ҽד106 ׄ 60

Њ ᵛ 2 П∟ Ѭᴯ Ѭᴯᵅ−ֵȲѬᴯ  Ϛ Ȳ 2

3 צ Ȳ ה Ѭ ᶶȴׁשṅ ὑӖ ד108 0813

 ה Ὠ Ѭ 13ȳ15ȳ28ц 57П Ѭ ד Ȳ ה

֮ 30еиПẞ Ӽ Ѭ  Ὼȴד

ӦӖ ד107 0823 ṶԈ ὨП☼  Фדѩ Ҡ Ȳ͂☼

Ϥ Ѭ П☼ Пᶮᾭ  ⱢדῺȲᵛ᾿ ч  Ӣ֮ῶ

☼ȷᴖ☼ҏ Ѭ П☼ Ȳ֪ắ֮ῶ ☼ȳ ☻ᴃ ☻П ȲԒч

1 Єᾼ ∟ѿϚӂ ֵ 20Њ ∟И Ở Ѭȴὑ 1 ∟ Ӣ

› ỞἼѬȲἼѬ Ở∟ ☻ᴃѬᴯᵛ Ởϯ ȲҠ῀ ☻ᴃὑ Ѭ Ởᵛ ᴩἼ

Ѭ ᵂȲҠצ ṣ ᵅ ☻ѬᴯȲ о ☻ ╟ғ ȴ 

Ɫ ϚḔиέ ☻ ╟ о ԈȲѿ 2 ד10 ṶԈ( 12

Њ )Ȳ ֯Л֝Ἃ ἼѬ Ȳ Ѭ ѿиέ ☻ ╟ ᵂ ☻ Ὠȴ

ѿѬ Пӂᶁ ᵅ иέ ☻ ὨȲ Ὠ ӱ ἼѬ ᾼ ☻֯פּ ∟ 4 Њ



 

 

ȲҠѿצ Ṿᾼ ᵅ ☻ᴃѬᴯᾼכ ȴῴḔиέЧ Ѭ֮ ∟Ȳῴ Ҡѿ

ṅשׁ в ЄП ֮ Ғּפ 4 ӴѠеѐП ☻Ὲ Ȳṳѿ ד2

Ϛѡ ṶԈ ᴷ ☻ ὨȲӦ Ѭᴯ оҠ῀ȲױϚ ὑ 

› 4-10Њ Ҡ פּ 10cm-20cmП ☻ᵂӣȴ ϚḔ ẔỂ ПѬᴯ

оȲҠ Ѭᴯ ☻ ҠἋפּ 0.5ᴟ 1Њ ȲҠ פּ 5cmП ☻ᵂӣȴ 
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Abstract 

The causes of inundation in urban areas were numerous and complex. Even though 

there were flood mitigation facilities, once the rainfall intensity and the downstream tidal 

level were exceedingly high, the flood in drainage could not be drained in time or even 

overflow. Detention pond was an important flood mitigation facility in recent years. 

However, the detention efficiency might be affected by the timing of the operation. The 

harmful runoff that cannot be drained caused flooding in the urban areas. In order to 

avoid the problem of flooding in the local area caused by the superposition of runoff, it 

was necessary to analyze the surface runoff of the urban areas caused by the storm events 

on the basis of the current flood mitigation facilities. 

The establishment of the PHD model was carried out to test the calculus of Typhoon 

Nesat in 2017, extremely heavy rainfall events 0823 in 2018 and 0813 in 2019 as a 

verification case. The water level between the simulated and measured results of the 

typhoon and rainfall events was compared. These results shows a good agreement in the 

peak value of water level, and the PHD model can reasonably calculate the runoff. 

Analyze the optimal conditions of the detention facilities. Based on two consecutive 

10-year heavy rain events (with an interval of 12 hours), and start pumping at different 

delays, calculate the water depth to analyze the flood reduction effect of the detention 

facilities. Analysis of the flood reduction effect based on the average reduction of water 

depth, the results show that when the pumping is started about 4 hours after the flood 

peak, the effect of lowering the water level of the detention pond can be better. 

After preliminary analysis of the flooded area in Rende District, it is initially 

planned that the campus space in the area can be increased by about 40,000 m3 of flood 

detention storage, and the flood mitigation will be evaluated by a 24-hr rainfall event 

simulation of the 2-year return period. The effect can be seen from the change of the 

campus water level. This plan can exert a flood mitigation effect of about 10cm-20cm 

4-10 hours before the rainfall course. Further exploring the changes of the water level in 

the surrounding area, it can be found that the flood peak of the water level can be delayed 

by about 0.5 to 1 hour, and it can exert a flood mitigation effect of about 5 cm. 

Keywordsȸdetention pond, mitigation, adaptation, real-time prediction.  
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  ѿϱϡהМȲ wh Ɫ Ȳᵛӻꜜ П ȳ Ἠ֮ ȷbⱢ

Пצ ⇔Ȳᵛד Ẓ Пӻꜜ ȷgⱢ ϩҒ ⇔ȷ 1mȳ 2mиᵑ

ⱢᴞӦ ☼ц ḥ ☼П ☼… Ȳ 1m=0.36~0.57Ȳ 2m=2.6 1mȴ 

C. ♂ ₤ 

ד   Ẓ Ɫ и Ȳѹ ϯѿ ♂ Ȳ⁄ѿ ♂☼ е

ה ד Ẓ П☼ ȴ 

ױ   ☼ᾓ Ɫ ȲᴟюҔ╗ ☼ȳ ☼ ☼ Ϯ ₤ 

D.ϢⱢ ᵂ  

  Ɫṿ Пה ḆⱢ ֥ ֮ ᾓȲừᴕ ϢⱢ ᵂἬ Пכ Ѭ

ӻ ᶮȴ 

  ἼѬ Ȳ⁄Ẓד ПѬ ӻ ȲṼ ἼѬ ᵂ ⁄Ȳ

ὑ Ѭᴯ ἼѬᴯ ȲṼ ἼѬ ἼѬ ᴩ Ѭ ӻ ȴ 

Ѭᴯ ἼѬᴯ pi hh ² ȸ
tQQ pki DÖ=,                         (8) 

Ѭᴯӑ ἼѬᴯ pi hh < ȸ
0, =kiQ

                         (9) 

МȲה   ph ⱢἼѬ ᵂ ⁄П ἼѬᴯȲ tDⱢ t ẘᴟϯϚ ẘ 1+t П



 

 

Ȳ pQ
Ɫ tD МПἼѬ (cms)ȴ 

2. Ѡᾎ 

֮ѝἤ Ѭ ⱢṼה ᴿϡ ☼ ӐѠ ѿה צה иᾎ∂Ӵ

☼ȴѬה Ѡ ѿה(1)ה ӱצ иᾎ оֽ(10)הἬӱȸ 

ikk,iii As/t])h,h(QPe[h DD ä+=
 (10) 

  ihD Ɫ tD МПѬᴯ ȲἉᶩЛḤ ȲӼ ὑѬ ȴ k,iQ
ҠṼӻ

ꜜ Ԉц☼ᾓ ӣ П☼ еה Пȴ t ПѬᴯ(ἨѬ )ҒϱѬᴯ

(ἨѬ )ᵛⱢ( tt D+ ) ПѬᴯ(ἨѬ )ȴ 

Ӏ֮ ֵ∂ ѬϯѬצ ѬṆ ȲӐׁשṅⱢḆ֥

Ӏ֮ Ѭ ᶮȲѿ֮ѝἤ Ѭ ה ֥SWMM ПѬϯѬה Ȳ

ѬϯѬ ֮ Ӣ Ȳ ᴩѬ☼ӻ ȲѬϯѬ ⁄ѿד

П Ѭ Ѭᴯ Ɫϯ ꜜȲ ѬϯѬ ѬṆ ӻꜜ ᴞ

Ӧ ☼Ἠ Ѭ Ѭ ȴ 

3. ꜜ Ԉ 

МȲѿ П ꜜⱢ Ԍ ꜜП Ɫ ꜜ Ȳ Ѭ☼

ҏП ꜜ(ֽиѬ ȳ ꜜ Ṯ ) Мứה Ɫ⅔ ꜜȷ ☼Ѭצ ҏ ꜜ(ֽ

☼ȳѬ ♪☻ ☼ Мứה ( Ɫ Ὅ ꜜȴ Ὅ ꜜП ꜜ С

ҏѬ☼П ꜜ ԈȲҔ╗ד П ᴯ ȳѬ П♪☻☼ ȴ╝ѿ

вП  цד П ᴯ ᵂⱢ ϤѬѝ Ԉцϯ ꜜ ԈȲ

Ҡ ѿ  МП Ѭ ȴ 

3.2ᵉ ṅשׁ Ӏ ἤ  

  цẔѬ☼ד ᶁ Ӣ Ѭ ȲꞋ Ϥиέ - Ѭ Пׁשṅ

ȴ֪֮ ѬП☼ ѻ ắ֮ᶮȳ֮ ȳ֮ᾬП Ȳ╝иέ֮ῶ ☼

Ȳ ᴕ ϱ ֮ѝ ԈП ȴ 

  ӐׁשṅԒṼ֮ᶮȳ֮ ȳ֮ᾬПиӁ ᶮȲ ṅשׁ ᵉ Ɫ П Ȳ

ḕϚ ᵛⱢϚ ȲḕϚ ПᶮᾭцЄЊȲ֪֮ᶮȳ֮ ȳ֮ᾬᴖ ȴ

и ꜜⱢׁשṅ ꜜП Мứה Ɫ ꜜ ȲẔ П Мứה Ɫ

в ȴв МȲᴯὑ ֮П Мứה Ɫ ֮ ἤ Ȳᴯὑ Ѭ ȳ

ᾈ☼Ἠ ᾜП Мứה Ɫ ☼ ἤ ȴ 

  П֮ᶮҠᵓӣ ПȲиέ ѿ ứḕϚ

П ȴׁשṅ ПᾈṆц Ѭ Ҡѿ֮ Ṇ ArcMap ᴩиέȲ

ṅשׁ ѬṆМ֢ќ☼П Ѭ Ȳḕ Ѭ Пᾈ☼Ἠ Ѭ цẔẒ ᶁҠ֢

ᵉ Д ȴ Ѭ ῴḔ иᶙכ∟Ȳ צ ֮ Ȳ⁄иέ∟ ᴟ



 

 

צ ϱȷԛ Ё֮ᵓӣȳ Ṇ ȳ Ȳ ᴩ ȴᴯὑ

Ѝ П ѻ Ṽ ᴩ иȲᴯὑӂ Ӏ П ֪ Ѭ ӻ

Ṇ ᵉẔМȲ╝ ȳ Ṯᶁ Ɫ ꜜȲԛ иȲ ӀМП ₤

ȲҠ ֝Ѭ Ȳ иⱢ ȲṳṼ П ứẔ ⇔ȴ

ȳ ᾜȳ ☻ ╟ Ѭ П иѠהᶁ֝דȲҠṼ Ἁ ᴩ иȴ

ȳѬӥȳ ӥȳ ȲҠ ЄЊ ⇔ ⇔ ϱ

ПЄЊȴ 13ⱢӐׁשṅѿϱ ⁄ иׁשṅ ПכὨ Ȳׁשṅ

788ӂѠеṭȲԚפּ иⱢ11,052 Ȳ П ⇔Ɫ598.4ӂѠеѐᴟ602,626

ӂѠеѐȴӐׁשṅПׁשṅ Ẃ Ƅ ӀЧ Ȳ 51ӂѠеṭȲԚפּ 1,100

ȴ 

 

13ȳׁשṅ ᵉ  

3.3 иέ 

1. Ὠ ѩ  

Ӑׁשṅѿ ֮ᶮ ṳ ᴕᾈ Є ∂ ֮ѝἤ Ѭ Пה

֮ᶮ ԈȲ ậ Ӣὑ2017דПҼ ȳ20180823ד ц2019ד

0813 ᵂⱢ Ẃȴ 

Ҽד2017 0823ד2018  ☻Ѭ иᵑ Ѭ ׄ

цϡЧ Є Ѭᴯ ѩ иᵑֽ 14ᴟ 15ἬӱȲ

0813ד2019  ☻Ѭ иᵑ Ѭ Ӏ цϡЧ Є

Ѭᴯ ѩ ֽ 16ȴ  ѩ Ҡ῀Ȳ₤ Ѭᴯ ПиӁ

ϫи ᴿȲ2017דҼ 0823ד2018 иᵑᶁ1צЄ3Њ4 1

Є Њ Ȳ20190813ד 1Є1Њ2צ⁄ Ȳ ֵ ₤  Ȳὔᶮ

☼כ Ғ Ȳ⁄ ה П ȳ Ӣ ѬᴯדѩӼ֝דצ Ȳ

ӱ Ҡ֥ה ᶮכП ☼ ȴ2017דҼ ׄ

60Њ ᵛ 2 П∟ Ѭᴯ Ѭᴯᵅ−ֵȲѬᴯ  Ϛ Ȳ 2

3 צ Ȳ ה Ѭ ᶶȴ20180823ד  ד2019



 

 

0813 2   Ȳ☼ Ὼ ᶮהȴ 

ṅשׁ ὑ20190813ד  ה П Ѭ ֽ 17ἬӱȲ ӀῺ

Бᵉד ֵ ֮ Ѭ Ȳ ה Ὠ Ѭ 13ȳ15ȳ28ц57П Ѭ

ד Ȳ ה ֮ 30еиПẞ Ӽ Ѭ  Ὼȴד

ѿӐׁשṅП Ӏ☻Ѭᵛ ה Ӏӑẃ3Њ П ѬᾭᾓȲ

Ҭ Лẞ5и Ȳֽ ẞן П  Ȳ ₤Ѭѐц֮ Ѭ

ᵛ Ӕ Ȳ ᵗὑᵛצ ѿ ᴩṮ ḳȴ 

2. ṶԈП ☼иέ 

Ẃ֮ ד10 ד25 ṶԈȲ ṶԈ ☼иέȲҠ

ҏ10ד Ϛѡ  ☼иέП ЄҠ Ὲ ֯פּ 14.9Њ Ȳ ЄҠ

2,110פּ ӴѠеѐȴ25ד Ϛѡ  ☼иέП ЄҠ Ὲ

֯פּ 14.7Њ Ȳ ЄҠ 2,090פּ ӴѠеѐȴ 

צ .3 ☻ ╟иέ 

ᴩ צ ☻ ╟иέȲѩ ᶠ ☻ᴃ ’ׄἼѬ Ẓ ᵂ צ

ᵂПѬᴯ ȲҠ῀ ☻ ╟ ᵂ∟Ȳ10ד ד25 П

ϯȲҿҢỴ Ѭ Ҡפּ ᵅ0.6еѐᴟ0.8еѐȲѹ ѬἋ ᶁצ ȴ ☻

╟ϤЀѿ ☼☼Ϥ ҏЀѿἼѬ☼ҏᶁצẔ ᵅ☻ ȳ☻ ẞ ∟ἋП ȴ 

  

14ȳҼ ה П☻Ѭ ѩ  

  

15ȳ0823  ה П☻Ѭ ѩ  



 

 

 

 

 

 

16ȳ0813  ה П☻Ѭ ѩ  

<·:òI—13 <·:òI—15

<·:òI—28 <·:òI—57
 

17ȳׁשṅ ὑ0813  ה П Ѭ Ѭ ПѬ ѩ  

ҳȳ ☻ ╟ о 

4.1 ☻ ╟ оḂ ᴷ 

ѿЧ ☻ᴃⱢẂȲ ӣ ד10 ₤Ȳ ֯Ч ☻ᴃ֯ ᾓ Ԉ

ϯȲ ҒἼѬ ╟ȲѿЛ֝ ᴩ ☻ ╟ оȴ 

1. Ϛ ṶԈ ☻ ╟ о 

Ӧ ד10  ὨҠ῀ȲЧ ☻ᴃ֯ 13Њ ẞ Ѭ

ᴯȲ ᴞ Ѭ   ϯȲ֯ҵѬᴯ ᵅ Ȳ ☻ᴃ ᵓӣ ϩѠה ѬȲ


