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Abstract 

Tropical cyclonic disturbances such as cyclones and typhoons cause severe damage and losses in 

low/middle latitudes of the globe. For instance Cyclone Idai struck the southeastern part of Africa in 

March 2019. Idai brought torrential rainfall and triggered severe floods in the region and then it 

caused serious damage in Mozambique, Malawi, Zimbabwe and Madagascar. Cyclone Fani landed 

at the Indian State of Odisha and caused serious damage in India and neighboring Bangladesh 

facing the Bay of Bengal in May also in 2019. To monitor such large-scale tropical disturbances, it 

is necessary to build an international ‘borderless’ network of more than hundred of weather radars 

existing in the countries of the South and Southeast Asian region. Although these radars have 

been operated individually by each national hydro-meteorological service in the region, sharing (or 

exchanging) the information of radar observations the ‘borderless’ network of the radars can be 

built substantially. To materialize the network, the Borderless Radar Information Networking over 

South and Southeast Asia (BRAIN) project was launched in April 2018. The BRAIN project will be 

included in the Asian Precipitation Experiment (AsiaPEX) project. The AsiaPEX project is a pro-

spective Regional Hydroclimate Project (RHP) of the Global Energy and Water Exchanges 

(GEWEX) Hydroclimatology Panel (GHP). Building the network may not be a perfect solution, that 

is, it may not be a ‘correct’ solution to make a stand against the tropical disturbances. However it 

can be materialized using existing local technologies (the existing radar facilities) and common 

knowledge (to utilize the radars most effectively), and thus it is a ‘viable’ solution in the region. 

There is ‘no border’ in the atmosphere. Thus the ‘borderless’ network to monitor the tropical dis-

turbances in the atmosphere should be built as a common tool in the region. 
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AREAS* 

Natural hazards 

 Seismic 

 Flooding 

 Subsidence 

X Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

 Transportation 

 Natech 

 Critical infrastructures 

 Cyber attacks 

 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

 Climate change and its impact 

 Natech 

 Epidemics / pandemics 

 Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

 Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

 Early warning systems 

 

Social and human sciences for risk 

and disaster management 

 Human, organizational and societal factors 

 Risk perception, communication and governance 

 Systemic approaches 

 Risk and safety culture 

 
Resilience, vulnerability and sustainability: concepts and 

applications 

 History and learning from major accidents and disasters  

 
Territorial and geographical approaches to major acci-

dents and disasters 

 Social and behavioral aspects 
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Cross-disciplinary challenges for inte-

grated disaster risk management 

 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

 Connecting observed data and disaster risk management 

decision-making 

 Practical applications of Integrated Disaster Risk Man-

agement 

 Development and disasters  

 Build Back Better (than Before) 

 Disaster-driven innovation and transformation  

 STGs and disaster governance 

 

Complex systems  

 Complexity Modeling 

 System of Systems / Distributed Systems  

 Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

 Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

 Decision aiding and decision analysis. 

 Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

 Uncertainty and ambiguity 

 Multi-criteria decision aid and analysis 

 Operational research 

 

Artificial intelligence, big data and text 

data mining 

 

X Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 
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Engineering Models  

 

 Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  

 Model-based approach  

 Safe and resilient design and management. 

 

Legislation, standardization and im-

plementation 

 Certification and standardization.  

 Regulation and legislation. 

 Legal issues (scientific expertise, liability, etc.).  

 Precautionary principle and risk control and mitigation. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

 Demonstrates current theory or practice 

 Employs established methods to a new question 

  Presents new data 

  Presents new analysis 

  Presents a new model 

X  Groundbreaking 

  Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 

*Select an option (X) 

 

 Theoretical 

  Applied 

  Theoretical and Applied 

  Review 

X  Perspective 

 Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 
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ZPHI®	software	 is	a	revolutionary	technology	for	hydrology	applications	using	any	dual-pol	weather	
radars	(C,	S	or	X-band).	Using	an	algorithm	based	on	a	"physical"	inversion	model,	it	helps	calibrating	
in	 real	 time,	 at	 any	 time	 and	 in	 any	 climate,	 the	 relationship	 between	 the	 radar	 signal	 and	 the	
characteristics	of	the	rain.	ZPHI®	provides	directly,	without	ground	equipment,	an	accurate	estimate	
of	the	precipitation	on	the	ground	(whether	rain,	snow	or	hail).		
	
The	 paper	 reminds	 ZPHI®’s	 theoretical	 basis:	 the	 concept	 of	 normalized	 hydrometeor’s	 size	
distribution	 which	 allows	 the	 inversion	 algorithms	 to	 be	 based	 on	 universal	 relationships.	 It	 then	
deals	 with	 the	 issue	 of	 software	 performance	 evaluation	 in	 the	 precipitation	 rate	 extraction,	
compared	to	the	"ground	truth"	of	the	rain	gauge.	The	methodological	problem	of	comparing	both	
instruments’	measurements	is	discussed,	and	the	need	to	interpret	their	differences	by	involving	the	
spatial	correlation	function	of	rainfall	is	emphasized.	
	
An	 uncertainty	model	 of	 the	 radar	measurement	 parameterized	 according	 to	 the	 radar's	 technical	
characteristics,	 scanning	 strategy	 and	distance	 to	 the	observation	point	 is	 presented.	According	 to	
this	 model,	 a	 polarimetric	 radar	 operated	 under	 ZPHI®	 allows	 rainfall	 measurements	 at	 the	
integration	time	of	5	minutes	and	at	the	scale	of	one	km2,	more	accurately	than	the	rain	gauge	within	
an	area	of	60-90	km	around	the	radar.	
	
As	a	tool	 in	an	early	warning,	ZPHI®	may	be	extremely	useful	 in	delivering	rainfall	data	 in	real	time	
with	the	accuracy	and	space/time	resolution	compatible	with	urban	runoff	evaluation	or	flash	flood	
warning,	most	of	the	time	in	situations	of	extreme	variability	in	space	and	time.	This	technology	has	
been	deployed	in	the	region	of	Nice	since	2012	and	has	been	extensively	used	by	SMIAGE	for	alerting	
the	civil	protection	staff	on	duty	and	helping	them	to	focus	their	action	at	the	right	time	and	space.	
	
ZPHI®	makes	 the	 radar	a	 stand-alone	equipment	 for	providing	a	 rain	map	on	 the	ground,	while	all	
other	 existing	 softwares	 require	 a	 ground	 calibration	 with	 many	 rain	 gauges.	 ZPHI®	 gives	 to	 the	
polarimetric	radar	the	measuring	capacity	of	30,000	rain	gauges	within	a	radius	of	60-90	km	around	
the	radar.	This	characteristic	makes	it	a	contributor	to	the	“smart	territory”.	
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Abstract 

The "traditional" vision of natural risk management in France appears to be particularly sectoral 

and compartmentalized, both from the point of view of management time (prevention, crisis 

management, feedback, post-crisis recovery, etc.) and from the point of view of the variety of 

stakeholders involved. This segmentation does not often promote a global and dynamic vision of 

preventive action (over time) at the scale of a risk basin; and it is therefore responsible for a lack 

of collective appropriation of management issues. 

"Integrated Natural Risk Management" (IRM), understood as a new frame of reference for action 

and management, favours a global (crisis prevention and management) and territorialized (on the 

scale of multi-communal living areas) approach to risks that complements their top-down man-

agement by the State. Thus, GIRN implies a new mode of extended governance, based on a strong 

collective involvement of both traditional risk management actors and territorial actors (citizens, 

economic and tourist operators, associations, etc.) to bring about a Bottom-Up risk management. 

To this end, the Alpine Center for Natural Hazards and Risks Prevention (PARN) has been support-

ing alpine mountain communities since 10 years to better manage risks and adapt to climate 

change, by co-constructing local strategies for Integrated Natural Risk Management (IRM), broken 

down into multi-year programs of actions covering all stages of risk management across a territo-

ry. 

These new approaches were first experimented between 2009 and 2015 on 5 pilot sites, whose 

actions were capitalized and evaluated in order to identify good practices and promote their 

transferability to other sites. Their development is being continued as part of the 2014-2020 pro-

gramming period within the network of the Alpine Territories of Integrated Natural Risk Manage-

ment (TAGIRN), which currently includes 8 active TAGIRNs and some new candidate territories. 

To support these local approaches, the Science-Decision-Action interface network for the preven-

tion of natural risks (SDA) brings together communities of actors, with the aim of initiating re-

search-action projects involving scientists and local actors to develop innovative tools adapted to 

alpine and local specificities. 
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AREAS* 

Natural hazards 

 Seismic 

 Flooding 

 Subsidence 

 Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

 Transportation 

 Natech 

 Critical infrastructures 

 Cyber attacks 

 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

X Climate change and its impact 

 Natech 

 Epidemics / pandemics 

 Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

X Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

 Early warning systems 

 

Social and human sciences for risk 

and disaster management 

 Human, organizational and societal factors 

X Risk perception, communication and governance 

 Systemic approaches 

 Risk and safety culture 

X 
Resilience, vulnerability and sustainability: concepts and 

applications 

 History and learning from major accidents and disasters  

 
Territorial and geographical approaches to major acci-

dents and disasters 

 Social and behavioral aspects 
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Cross-disciplinary challenges for inte-

grated disaster risk management 

 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

 Connecting observed data and disaster risk management 

decision-making 

X Practical applications of Integrated Disaster Risk Man-

agement 

 Development and disasters  

 Build Back Better (than Before) 

 Disaster-driven innovation and transformation  

 STGs and disaster governance 

 

Complex systems  

 Complexity Modeling 

 System of Systems / Distributed Systems  

 Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

 Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

X Decision aiding and decision analysis. 

 Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

 Uncertainty and ambiguity 

 Multi-criteria decision aid and analysis 

X Operational research 

 

Artificial intelligence, big data and text 

data mining 

 

 Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 
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Engineering Models  

 

 Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  

 Model-based approach  

 Safe and resilient design and management. 

 

Legislation, standardization and im-

plementation 

 Certification and standardization.  

 Regulation and legislation. 

 Legal issues (scientific expertise, liability, etc.).  

 Precautionary principle and risk control and mitigation. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

X Demonstrates current theory or practice 

 Employs established methods to a new question 

  Presents new data 

  Presents new analysis 

  Presents a new model 

  Groundbreaking 

  Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 

*Select an option (X) 

 

 Theoretical 

X  Applied 

  Theoretical and Applied 

  Review 

  Perspective 

 Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 
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In the era of « smart cities », global, inclusive and digital development is being constantly 

integrated into our cities and more globally, to our way to think and conceive. Climate change adds a 

problematic and makes us face numerous and growing number of natural risks threatening both our actual 

constructions and our future development.  

 

It has then become an absolute necessity to act and prepare our urban development towards those 

risks; preparing is now not enough, we need to be resilient. The forthcoming increase of these climatic 

events forces us to put up all our resources, whether they are technologies, methodologies or active 

territorial knowledge. Yet, knowing the contemporaneous solutions for territorial resilience towards 

climatic risks, three components must also be taken into account: unity, responsively and adaptability. 

 

The Mayane Safe City project brings these elements all together in order to push urban and 

territorial resilience further by allying the methodologies that are in our expertise, all the useful cutting 

edge technologies in a multidisciplinary approach, in a united, intelligent and adaptive platform.  

 

More specifically, Mayane Safe City is a platform that analyzes a given territory to answer 

instantly, adaptively and smartly to climatic crisis episodes while increasing the territory’s resilience 

thanks to all the gathered evolutive data (with our cutting edge hydrometric captors and territorial 

climatic radars). The objective here is to give to the decision-maker a global, understandable and analyzed 

overview of its territory while managing the crisis while giving clear advices and directions based on a 

complex and evolutive territory. 

 

The objective is to be in major parts autonomous with an artificial intelligence driven algorithm 

taking into account all the parameters and managing them, creating a smart and real time platform, 

helping local deciders all around the world to better understand, manage and develop their territory’s in 

times of crisis. 
 
 

 


