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Science basics about urban flooding 

RUMOR ALERT! The Campus of Hohai is 

not flooded at all. The photo spreading 

online is actually from last year. This is 

how the campus looks like now. 

2016 7 4  

4 Jul., 2016 2017 6 9 Ї ҏ Ḫҏ ᴶ ֪
Ї ԋɼɼɼ 

Quick spread of the rumor that Hohai 

University is flooded again on 9 Jun, 

2017é 

ẐḪ ϼ 

RUMOR 

Itôs rivers and lakes outside Hohai (rivers & sea) 



  

<50 
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/mm 

Annual precipitation/mm 

ᵣ + Ї Ṣ Ї
Ї ɼ2/3 ЇῊ 2/3 Ғ

 
The unique geographic location and topography, forms a monsoon 

climate, making the season hot and humid and full of precipitation or even 

rain storms in summer. 2/3 of the countries territory is under the threat of 

floods, and 2/3 of its cities experienced flood due to rain storms of 

different scale. 

ƴ    Ҫ  

Severe flooding 

ƴ      

Flush flood threats 

ƴ    ᴑꜙ  

Less threated 
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Ὴ ꜘ Ї Ғ ꜘЇ
 

Global warming is speeding up global vapor circulation 

and increasing instability, which is changing patterns of 

precipitation. 

 
Science basics about urban flooding 



  

Ҳ ῇ Ѓ2000 36.3%, 2016 57.3% Є 

Е ⁯ Ґ Ї֥ Ж Ґ Ї Ї
Ж Ї Ї Ⱶ Ґ Ї

ꜘ 
Rapid Urbanization in China (36.3% in 2000, 57.3% in 2016) 

Heat/rain island effect: infiltration decrease & runoff generation increase for 

urbanization; roughness decrease, paced up routing and high flood peak; 

chaotic development damaging drainage system and lowering efficiency of 

flood control project, thus increasing floods. 
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  10ᶹẈᶜṳ√ Ύ ֦ε֠ѵẈẈᴦⱳɎᶜṳּז─ɏ 

Growing urban flooding in the past decade fdxvlqjɎvhd lq wkh flw|ɏ 

almost every year  

2012 Ẉ 

2007  Jinan 

2010 ɻ  Guangzhou, Chongqing 

2012 ֪ Beijing 

2013 ɻᵯ ɻҏ  Ningbo, Yuyao, Shanghai 

2015 
ҏ ɻ ɻ ɻ
֪ 

Shanghai, Changzhou , Zhengjiang, 

Nanjing 

2016 ɻ ֪ɻ  Wuhan, Nanjing, Zhengzhou 



  

2012 7.21  

Rain storm of 21 Jul. 2012 

2016 7.19-20  

Rain storm of 19-20 Jul. 2016 

 

Weather system 

‡ ҡ  

Cold vortex system moving east 

ҏ 

Cyclone moving north from the 

Yellow and Huai River 

 

Intensity 

Ї110.3mm/h 

High, 110.3mm/h 

56.8mm/h 

Relatively low, 56.8mm/h 

 

Period 

19 Ѓ21 10 -22 5 Є 

19 Hrs (22:00-17:00+1) 

55 Ѓ19 1 -21 6 Є 

55Hrs (1:00-6:00+2) 

Rainfall Ὴ /Average: 170mm 

/Average downtown: 

215mm 

/ Max: 

/Fangshan North Town 541mm 

203mm 

291mm 

ҡ  Mentougou 

Dongshan: 453.7mm 

ᶼ ֪ᶜש ҏ  ὓₒҎ79ҙבּ
Inundation at most places, traffic 

paralyzed, direct casualties 79  

ᾢᾭᾶ√ ᵘҏ ẼᵟεΊᴦⱳҙᵓҽҎ 
No evident flood or impacts on 

transportation, no casualty  
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/ExperiencesЕ 
É ꜘ Ї Ⱶ 

Ї Ⱶ Ж1460῎ Ҳ Ж 75

Ї ֢ Ⱶ Ж 47ү Ї ɼ 

Improving infrastructure and urban flood control capacity 

Evident improvement of drainage system; treatment of small/middle 

sized rivers of a total of 1460km; renovation of 75 pump stations to 

improve drainage under flyovers; installation of 47 storage for flood. 

 

É ꜘ Їꜘ  

Enhancing monitoring of urban rainstorms and management of 

emergency response 
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 VIEW POINTSЕ 

Ї Ṣ ᴌ” Ї Ї
Ж 

Because of its monsoon climate, urban flooding is determined by the 

unique geographic and climatic features, and is thus a natural 

phenomenon which deserves to be looked into with a scientific 

perspective; 

Ṣ ԋ Ї
 Жשׂ

Climate change and urbanization cause changes of urban precipitation 

pattern with increasing rainstorms; 

ԋҐ ᴌЇ ԋ Ї ꜘԋ
Ж ᴰ ᴰ Їꜘ ԋ ɼ 

Urbanization changes ground surface, taking up space for flood 

discharge, causing greater flooding risks; the booming economy also 

makes losses of flooding even greater. 
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 VIEW POINTSЕ 

Ḙ ⅛ᶜṳ√ εὝ ὑ₯ ᵘ √ ẵῇוεג √ ≡ר

ᵘẓ Ᵽεᶜṳ√ ᴴҧỆָểḃַײ ֗τ 

Urban flooding issues could be solved with scientific management, 

improved capacities of drainage, flood control, monitoring and 

emergency response;  

Ọ ‍ ӈẼᵟấᴦַײᶜṳᴦṜⱣồ  

The LID concept MUST be installed during urbanization.  
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É ἥ :ҏқ 50

127үש Ї  38үɼ◐׃

É 1987 └2013 Ї

⁯106 ῎ Ї⁯

30% 

2016 Ҫ Ї
Ӑ ϼ 
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ᴰ ғ Ⱶ ₴ 

ָ Ԏ ғ ₴ 

ғ ‼ Ḧ ₴ 

ғ ῊḦ ₴ 

ҿᶡЕ Ⱶғ  

ғ Ὴ 

ғ  

ָғ  

ָғ  
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╦ -қ ҏ Җ  

Ҫ Ὺ ꜠Ⱶ ᴌ 

῎
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╦

 



Ӏ Е ↔ Ї ꜘ  

 Ї ↔Ѓ ҅ Є 

 ᶕ ↔Ї Ҫ 

 Ӷ Ӷ ɻ Ї  
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Їᵜ  
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  ‼ 
Standards of urban flood control & management 

♆

Џ

♆

Џ

Ҏ ‼ Three standards for urban flood control 

 Flood  controlЕ 
Ѓ Є Ѓ ᵣЄ 

For flood passing through or by the city (flood 

peak) 

 Waterlogging controlЕ 
” ҏ ֥
Ї Ὺ ꜗ  

For long-duration rain storms on large 

catchments through river system and pumping 

stations 

 

 DrainageЕ 
Ὺ ҏ

Ї Ὺ  

For short-duration rainfall on small catchments 

through surface discharge and pipelines within 

the urban area 

 



Ѓ Є Ѓ ᵣЄɼ

Ї

ɻ ɻ ɻ ɻ ɼ 

(1) ‼ŀŀ  

ŀŀ ᴑꜙӀ ⌐ Ӏ  

‼ 
Standards of urban flood control & management 



¸ ҿ Ӏ Ї
ҿ ᵣ ‼ɼ 

¸ ʃ ‼ʄЃGB50201- 94Ї2010 ḷ ЄЇ
‼ Ὶ ᴰ ᵣ ɻ  ҟָ ⅎҿ

ү ɼ 

(1) ‼ 

 
 

 
 ҟЃ ᵥЄ
ָ ЃҌָЄ 

ָ  
ЃҌָЄ 

‼ 
Ѓ  Є 

Ŕ ⌡  Ǝ150 Ǝ300 Ǝ200 
ŕ  150љ50 300љ100 200љ100 
Ŗ  50љ20 100љ40 100љ50 
ŗ ҅  ƍ20 <40 50љ20 

¸ ɻ ֪ ‼ Ǝ200 ҅ Ї
‼Ǝ500 ҅ Їҏ ‼

1000 ҅ ɼ 

‼ 
Standards of urban flood control & management 



֪  

♆

Џ

♆

Џ

ŀŀ

Ҳ Ї
1000 ҅ ‼Ї 

ŀŀ
Ҳ

 

ŀŀ ɻ Ж ŀŀ  

‼ 
Standards of urban flood control & management 



¸ ” ҏ ֥ Ї

Ӏ Ὺ ꜗ ;  

¸ Ὺ ɻ ɻ ɻ ɼ 

(2) ‼ŀŀ  

ŀŀ ᴑꜙӤӀ ⌐ Ӏ Ї  

‼ 
Standards of urban flood control & management 



(2) ‼ 

¸ ┼ ЇḦ Ὺ

Ὺװ‼ Ғ ЇҒ ָ ᴺ

֟ŀŀ24 Ғ ɼ 

¸ 2012 ʃ ↔ ʄЃGB/T 50805- 2012ЄЇ

ꜘԋ ‼Ї Ғ ⌡Ї

‼ 5љ20 ҅ Ї ԓ20 ҅ ɼ 

 
⌡ 

‼Ѓ Є 

    

Ŕ Ǝ200 Ǝ20 Ǝ200 Ǝ50 

ŕ Ǝ100ҙЗ200 Ǝ10ҙ<20 Ǝ100ҙ<200 Ǝ30ҙЗ50 

Ŗ Ǝ50ҙЗ100 Ǝ10ҙ<20 Ǝ50ҙ<100 Ǝ20ҙЗ30 

ŗ Ǝ20ҙЗ50 Ǝ5ҙ<10 Ǝ20ҙ<50 Ǝ10ҙЗ20 

‼ 
Standards of urban flood control & management 



֪  

¸ Е
ɻ ɻ
ɻ⁞

4 Ӏ
120
Ї

580̓́ Ї
Ҳ
ᴑꜙɼ 

‼ 
Standards of urban flood control & management 



(3) ‼ŀŀ  

¸ ֥ ԓ Ὺ ҏ

Ї Ὺ ɼ 

¸ Ѓ Єɻ ֓ɻ ɻ

ɻ ɼ 

ŀŀ ᴑꜙӀ  

‼ 
Standards of urban flood control & management 



(3) ‼ 

¸Ӏ ‼ɼ 

¸ 2014 2 ᵥ ʃ ʄЃGB50014-
2006Ї2014 ЄЇ ԋ

ɼ 

 

 

Ҳ  

 

Ҳ  

 

Ҳ
 

Ҳ Ґ
Ґ

 

 

Ѓ ָ 500ҌװҏЄ 
3~5 2~3 5~10 30~50 

 

Ѓ ָ 100Ҍ~500ҌЄ 
2~5 2~3 5~10 20~30 

Ҳ  

Ѓ ָ 100ҌװҐЄ 
2~3 2~3 3~5 10~20 

‼ 
Standards of urban flood control & management 



¸ ‼Еᶳ Ї Ж 

¸ ‼Еᶳ Ὺ Ї Ж 

¸ ‼Еᶳ Ї Ⱶɼ 

Ҏ ‼Ѓ ɻ ɻ Є 
Ғ ҅ Їᵜ  

‼ 
Standards of urban flood control & management 
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Sponge cities of China 

ᶁ USA -ӈẼᵟấᴦαLow -Impact Development, LID β 

ᴧᶅᶉ ֭ᵘṩ ᾛ←Ύײַ Ᵽ ₯ề∫ LIDẵ ♪ᶊ ▒ṝ ײַ
ӟἵᵘֶⱴ 
Combined method of land planning and project design to manage 
rain water runoff. LID emphasis protection and use of natural 
properties of sites.  

 

ᶁᵘ₀∞ UK & Europe -ᴴἵ ᶜṳὑ₯ (Sustainable 

Urban Drainage System,  SUDS) 

ᶜṳ ᾧᶇ֞ṇᾚַײᵘ♪ῑַײấᴦḽᶉ ₯ὑ₯  ᶇẼᵟ▄ײַ

Urban design for lowering impacts on surface discharge and drainage 
from existing and new development  

ᶜṳẤ ᶁ  
International experiences of urban development 



  

ᾚוᶕ Singapore ,ג∟-  ,╒∆₯ ֭ (Active, Beautiful, Clean Water 

program)  

ABCᾴṃ₯Ӌ ᴩѬ ᶕ ỏוᵘԎῑᾚײַ ᾼ₯ײַ ҘוᶕҙΉוӓᾚצ ₯ε

Ήḃᶉⁿ ᵘ♯ ₯ײַ ╟ 

ABC is to transform water bodies into scenic and symbolic view of Singapore, so as 
to make people closer to water, appreciate and cherish water.  
 

█ᶼֶҌ Australia -₯ᾈᶜṳ αWater Sensitive Urban Design β 
ᶜṳ јᶜṳ₯ệ♩ַײ Ᵽ ӟἑᵘӟḔַײ ᴿεפἭ ₯ ᶉі₯ ẗ₯ ⱣᵘӖ₯εѬᶜ

ṳ ֞ṇ♩ᶪ εὝצ ḫ ᵘḎѷַײ ẫגεҠ ︢ӟᶜṳ₯ệ♩ Ᵽ ᶻṅ ▒₯ệ♩

ᵘⱳ  
Urban design and water circulation managed, protected and conserved in a 
combined manner, including rain water, ground water, waste waster and water 
supply, so as to reduce environmental degradation, increase attraction, thus assure 
water circulation and management could obey the rules of natural water 
circulation and ecological process.  

ᶜṳẤ ᶁ  
International experiences of urban development 
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Ѧᶁ 
ᶁḱѭṿѼ ẇ2013 Ẉ12ῐ12ᾤ Ѧ᷀ᶜ ṩӏҹצ ѕ
Ὕ֦─ ᶜṳẤ σ 

China  Ɇ President Xi Jingping  proposed the sponge 
flw| frqfhsw dw Fklqdɋv Central Conference on 
Urbanization on 12 Dec., 2013 . 
 
ᶇὝ׳ᶜṳὑ₯ ᾩ ҷӽ Ἀῑ ײַ ₯ꜜіΎεҷӽ Ήᶹֶ

ⱴ ג▒ ὑ₯εẤ ▒ Ḕ ▒╔ ─Ɏײַצ֛▒ ᶜṳ
ɏ  
 
Zkloh lpsurylqj wkh xuedq gudlqdjh v|vwhp/ zhɋoo kdyh wr jlyh 
priority to ways to keep the rainwater for future use, and ways 
wr xvh qdwxudo irufhv iru gudlqdjh/ vr dv wr exlog Ɏvsrqjh 
flwlhvɏ zklfk zloo vwruh/ devrue dqg sxuli| zdwhu e| lwvhoi1 
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 ἥ ҅ Ї

Ί Ņ ņЇҐ ɻ ɻ ɻ‰ Ї
Ņ ņ₴ ⌐װꜘ ɼ 

Sponge cities are like sponges which could be flexible and 

adaptive to environmental change and natural disasters. They could 

absorb, store and purify water, and release water for use if needed. 
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2015 Ҳ ꜠ԋ ,ΐ30ү ɼ 

Piloting started in 2015, with a total of 30 years 

865ֽ ᾣЇ 450 ῎  

Total investment: 86.5 bn., and total area: 450 km2 

҅  The first group (16)  

ԑ  The second group (14)  
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Keys components of sponge city  

Å ᵩ  
Integrated management system of river/lake 

and shorelines 

Å ᵩ  
Flood control and drainage system 

Å ᴮ ⌐  
Highly efficient allocation and exploitation 

of resources 

Å Ḧ ғ ḷ  
Protection of water resources and aquatic 

eco-systems 

Å Ḧ  

Water and soil conservation 

Å Ⱶ 

Water management capacity 
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Milestones of piloting city 
É ┼ └70% 

70% of annual runoff under control 

É ɻ ɻ ‼ └  
Drainage, waterlogging control and flood control reaching 

national standards 

ᵩ   
Overall requirements 
É Ї ⁯

Ї 70% ⌐ ɼ 
Lowering impacts of urbanization upon ecosystems to the 

minimum, absorbing 70% of precipitation for use. 

É└2020 Ї ҏװ20% └ Ж 
20% of urbanized area reaching requirements by 2020 

É└2030 Ї ҏװ80% └ ɼ 
80% of urbanized area reaching requirements by 2030 
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₯ᾑצ 
Water 

Culture  
ḨṖᶜṳ 

Amenity city  

₯ ╟ 
Water 

Resources  
₯ ԛⱳ₯
ẁ ₯ ╟ֶⱴ 

Use of unconventional 
water like rain and 

reused water  

₯♩ᶪ 
Water 

environment  
┌ ₯Ӌ 
  ╟╟᷂
֞ὑ ὔֹ

⅛Ᵽ 
Water quality, 

pollution control, etc.  

₯ⱳ  
Water ecology  
ӟἑᵘ ᶵ₯ⱳ  
Ὕ ҙᶍ ᶉ  
Eco-restoration, 

increased per 
capita green 

space  

₯ḟԄ 
Water security  

Ԓ ᴘג ᶬ
ẵ ֞  ג

Ease of water logging, 
and increase of 

disaster mitigation 
capacity  

1 
Recognition 1  

─ ᶜṳẤ ᾴ ѥ

ṩ εפᵌ҂ √ ӟ

ḟ ₯ ╟ӟ ₯♩ᶪ

⅛Ᵽ ₯ⱳ ӟἑјӡᶵ

εҧᴢ₯צҼἅ 

Sponge cities are a systemic 

project including drainage 

and flood control, water 

resources protection, 

ecological restoration, and 

water culture  
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2. 
Recognition 2.  
╟᷂֞ὑᾴᶡ︠  Pollution control at the source  

1.Ấ ─ Ӌ∫ᶞε֞ṇề∫Ẻởε֞ṇῇ ề∫
ᵘẢ ṣ♪ᾩ  
Building sponges to generate less runoff and lower 
runoff during rain storms, and delay the peak time  

2. ҙṩ╜ᶉ   ₿ε֞ṇ₯Ӌצ֛▒
Artificial wetland to purify water and reduce 
pollution  

ғ
 

ҙṩ╜ᶉα  βצ֛▒
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3. 

Recognition 3  
ᶇ√ Ḱ Ѭѣ ᶼᶙᶜṳεẤײַ ┼

ᶼᶙὑ ₯ᵘ₯ᶳⱣ ᾴỌ ײַ  

For cities with severe urban flooding, large 

scale flood tunnels / storages are essential  Ҳ Ґ  

Underground flood storage 

tank in downtown Marseilles 

Ṱ
19ћ
ײַ
і₯

 

қ  

   Guangzhou,China 

É Ḳ σ 
Storage : 
49815ͮ434 m 3 

É ḽֳῙ ₯ᶳⱣε
┌֞70%₿  
Reducing 70% of 
pollutants after 
initial processing  

É ᶜשԒ  
Easing water 
logging  
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Paris 



ɻ ᵩ ɻ ῡ  ғ ɻᵤ

ғ ɼװ ᵩ ҿ Ї

ғ Ї ғ Ґ Ї

 

 
 

ɻ ɻ ɻ   
 

⌐  

ғ Ὴ  
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ί◊Ἀ∕ 
Source control of 

pollutants 

↨  
Connectivity of 

water bodies 

דט ί 
Dynamic control and 

operation 

 קẶק֜
Treatment and 

purification 

 ỗӢᶶוּ
Ecological 

Restoration 

4. Recognition 4  

ᶜṳ⅓╚₯ Ὕ׳ε ᶹ ẉᾜε ᴿ⅛Ᵽ  
Water quality improvement requires combined use of multiple ways  

�‡ ợ₿ᾴ׀Ὕ ð  ὑᾄ ₿ ג Ῠ  
Pollutant retention: restrained discharge and intake 

�‡ ╒ ᾴᶡ︠ ð ₇῞╒╟ ₿ ⱴֶצ╟  
Dredging: purification at water source, siltation use as resources 

�‡ ∟₯ᾴ  ð ᶬẵ₯גח Ḫ♪₯∫ї  
Connectivity and fluidity: improved hydrodynamics of water bodies to prevent staling 

�‡ Ᵽᾴӟ  ð ӯԄᾅ ← Ѭ  
Management: improvement of legislations/policies/standards 
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