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The Chairman’S WelCome

“FROM THOUGHTS TO ACTION -
TOGETHER WE MAKE THINGS HAPPEN”

On behalf of the GRF Davos team, I would like to welcome you to Davos for the 6th 
International Disaster and Risk Conference IDRC Davos 2016, and I sincerely thank you for 
joining our global gathering. With IDRC Davos 2016, we are delighted to celebrate the 10 
year anniversary of the IDRC conference series. Let me express my deepest appreciation 
and thanks for all your support and encouragement throughout the last decade. It is 
together that we were able to reduce vulnerabilities and augment resilience worldwide 
by establishing and practicing what we call today “Integrative risk and disaster 
management”, through a trans-disciplinary and multi-risk approach.

Successful risk reduction and disaster management very much relies on multi-disciplinary 
and trans-sectorial initiatives, as well as public-private partnerships. Again, this year’s 
conference brings many different practitioners and stakeholders together to strengthen 
and establish partnerships. With government officials, experts, high-level representatives 
of IGOs, the UN, NGOs, the private sector, scientific and academic institutions, along with 
the media and other eminent people, the conference provides a valuable forum for 
dialogue and a strategic platform for the world´s risk reduction and disaster management 
community.

The focus of IDRC Davos 2016 is on “Integrative Risk Management – towards resilient 
cities”. With more than half of humanity living in (mega)-cities and urban environments, 
the quest for urban sustainability and resilient societies remains one of the greatest 
challenges of our times. Urban environments are densely coupled socio-ecological 
systems featuring an intricate and complex phenomenology of risks, such as assets and 
infrastructure, along with technological and financial risks. At the core of these risks are 
the dynamic social and ecological conditions that shape urban environments. Therefore, 
fostering urban resilience ever more depends on an integrated approach that balances 
smart engineering and investments with advanced practices, looking at the long-term 
anti-fragility of both social and ecological systems within urban environments. 
With an encompassing mix of topics and formats, including plenary and parallel sessions, 
poster sessions, workshops, exhibitions and networking events, the conference will 
enable the exchange of information and viewpoints between scientists, policy makers, 
and practitioners. It is through the vision of developing a series of direct, pertinent 
and practical solutions that address urgent issues in various key areas of risk reduction 
and disaster management that the IDRC Davos 2016 is contributing to UNISDR’s Sendai 
Framework for Disaster Risk Reduction 2015 – 2030.

We anticipate a successful and rewarding conference. Our special thanks go to the IDRC 
Davos 2016 sponsors, to the authors of all the papers and posters to be presented, to the 
high-level speakers and panellists, and to the session and workshop organizers. And 
for their leadership, guidance, support and hard work; we would also like to thank the 
patronage and co-hosting institutions, the Strategic Advisory Group, the Scientific and 
Technical Advisory Group, and the endorsing partners.

Davos, August 2016      Dr. Walter J. Ammann
       Chairman IDRC Davos 2016

Walter J. Ammann
IDRC Davos 2016 Chairman

the ChaIrman’s welCome
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Science Council of Japan
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Graduate School of Social Work of Denver

University of Applied Sciences HTW Chur

EUR-OPA Major Hazards Agreement

Co-hoSTinG inSTiTuTionS

The International Emergency Management Society TIEMS
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Global Forum on Urban and Regional Resilience, Virginia Tech, Blacksburg, USA
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Trias aditya, Associate Professor, Department of Geodetic Engineering, Gadjah Mada University, Yogyakarta, Indonesia

David alexander, Professor, UCL Institute for Risk and Disaster Reduction, University College London, London, United Kingdom

Tahmeed m. al-hussaini, Professor, Department of Civil Engineering, Bangladesh University of Engineering & Technology, 
Dhaka, Bangladesh 

Khedidja allia, Professor and Research Director, University of Sciences and Technology, Algiers, Algeria 

ali ardalan, Director, Disaster and Emergency Health Academy, Tehran University of Medical Sciences, Tehran, Iran

ali asgary, Associate Professor and Undergraduate Program Coordinator, Disaster and Emergency Managment Program, York 
University, Toronto, Canada

Christoph aubrecht, Research Associate, Austrian Institute of Technology GmbH, Foresight & Policy Development Department, 
Vienna, Austria 

Samira Barghouti, Independent Researcher and Writer, Sacramento, USA

Bockline omedo Bebe, Professor, Livestock Production Systems, Egerton University, Egerton, Kenya

per Becker, Associate Professor, Centre for Societal Resilience, Lund University Centre for Risk Assessment and Management 
(LUCRAM), Lund, Sweden
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peter Burgherr, Risk Analyst, Paul Scherrer Institute; Group Leader, Technology Assessment, Villigen, Switzerland
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University, and President, Turkish Earthquake Foundation, Istanbul, Turkey
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Denmark

marie-valentine florin, Executive Director, EPFL International Risk Governance Council (IRGC), Lausanne, Switzerland

mechthilde fuhrer, Deputy Executive Secretary, European and Mediterranean Major Hazards Agreement, Council of Europe, 
Brussels, Belgium
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Gebhard Geiger, Professor, Faculty of Economics, Technical University of Munich, Munich, Germany
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an Elsevier Journal in affiliation with GRF Davos.

DISASTER
INTERNATIONAL JOURNAL OF 

RISK
REDUCTION

International 
Journal of Disaster 
Risk Reduction

Visit the journal homepage
elsevier.com/locate/ijdrr

Aims and Scope
The International Journal of Disaster Risk Reduction 
(IJDRR) is the journal for researchers, policymakers and 
practitioners across diverse disciplines: earth sciences 
in their entirety, environmental sciences, engineering 
and construction sciences, urban studies, development 
studies, geography, and social sciences. IJDRR 
publishes fundamental and applied research, critical 
reviews, policy papers and case studies that focus on 
multi-disciplinary issues which aim to help reduce the 
impact of natural and technological disasters.

Editor-in-Chief
David Alexander
University College London (UCL), London, UK

Affiliated with the 
Global Risk Forum 
GRF Davos
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Providing Non-food Needs If Industry Is Disabled 

Mohamed Abdelkhaliq1, David Denkenberger1,2, Michael Griswold1, D. Dorothea Cole1, Joshua M. Pearce3 

NON-TRANSPORT 
• Relocate people to water sources 
• Burn biomass to treat water 
• Sanitation with pit latrines 
• Consolidate people in better insulated 

buildings heated with biomass in the 
stoves made from salvaged metal 

• Soap made with animal fat and ash 
• Condoms made from natural rubber 

 

HYOGO 
• Identifying risks and preparedness 
• Solutions for the loss of industry must be disseminated ahead of time (because of 

the loss of communication) 
• Gap in the Post 2015 Framework for Disaster Risk Reduction 
• Training for the scenarios considered here could be done at the same time that 

other training is done 

CONCLUSION 
Even if industry collapses, the basic nonfood needs of nearly 
everyone could be met technically without expensive preparation 
assuming global cooperation.  
CONTACT: david.denkenberger@gmail.com, Dr. David Denkenberger 

• Since modern industry depends on 
electricity, much industry and 
machines would grind to a halt 

• Most challenging need is food, and 
this is analyzed in partner poster  

• Retrofit ships to be wind powered to 
move people and food 

• Ship rudders and ventilation can be 
human or animal powered 

• Barges, trains, and road vehicles can 
be kite or animal propelled 
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Tropical cyclones (TCs) are a common natural hazard that have significantly impacted Oman. Over the period 1881-2014, 41 TC systems made landfall in Oman, each associated with extreme winds, storm surges and major 
flash floods, often resulting in loss of life and substantial damage to infrastructure. TCs affect Omani coastal areas from Muscat in the north to Salalah in the south, but developing a better understanding of high-risk areas is 
needed, and is a particular interest of disaster risk reduction institutions in Oman. The focus of this study is therefore to better understand likely TC tracks and the spatio-temporal distribution of TC landfall in Oman to identify 
high-risk areas. The analysis of tracks uses Kernel Density Estimation (KDE) and Linear Direction Mean (LDM) methods to better identify the spatio-temporal distribution of TC landfall in Oman. 
Keywords: Oman, Tropical Cyclone, KDE, LDM

Abstract 

Data used in this study comprises Arabian Sea TC tracks for 1881-2014 drawn from the IMD E-Atlas (IMD, 1979, 1999, 2014). GIS 
is used to convert cyclone co-ordinates over time to track maps as shapefiles. Tracks that made landfall in Oman were extracted 
from this data set for separate analysis, and data structured by time (month and season) and landfall area. GIS based Kernel 
Density Estimation (KDE) is then used to calculate the spatial density distribution of the cyclones by season and month (Joyner and 
Rohil, 2010), and Linear Direction of Means to identify likely track direction from TC origin.   

Methods

CONCLUSIONS 

Result 
3.1 Arabian Sea tropical cyclones frequency
Table 1 presents summary statistics for TCs that formed in the Arabian Sea, 1881-2014. In total, 223 systems formed in the region 
of which 124 made landfall, and 99 died in the Arabian Sea and Gulf of Aden. India is exposed to the highest frequency of 
cyclones making landfall, with 27.4% of the total. 41 tropical systems made landfall in Oman, 18.4% of the total, and 16 entered
Omani coastal waters but died in the sea (between 60 - 64 ° E). Of the 41 systems that made landfall in Oman, 18 were tropical 
depressions and 11 were storms, and another 12 were severe storm or stronger.
Figure 1 shows the monthly distribution of Arabian Sea TCs, and also specifically those that made landfall in Oman, and reveals a 
distinct binary pattern. That is, TCs develop in the Arabian Sea in two distinct seasons; in the pre-monsoon (May and June) and 
again in the post-monsoon (October and November).

3.3 Kernel Density Estimation 
KDE is used to identify areas of high track density, and hence coastal areas where cyclones are more likely to make landfall. The KDE is based on seasonal 
and monthly TC data, with Figure 4 showing the KDE of all tracks that made landfall in Oman, and also tracks by season. There is overall a high density of 
tracks in the mid-coastline of Oman near Ras Madrakah which remains evident in the pre-monsoon season, whilst in the post-monsoon a high density of tracks 
is found in the southeast coastline of Oman, near Salalah. Figure 5 show the KDE of tracks by month, showing that the highest density of tracks in May is in 
central Omani coast near Ras Madrakah, with lower density to the south near Salalah. In June the highest density remains in the middle of Oman but high 
density also occurs in the north of Oman near Ras Al Had. In post-monsoon months (Sept., Oct.), the highest density of tracks is again near Ras Madrakah, 
spreading south near Salalah in October. 

Tropical cyclones (TCs) and storms are common in Oman. They affect the coastal area from 
Muscat to Salalah, with occasional cyclones in the Gulf of Oman, at the southern extreme of 
the Persian Gulf. They are associated with extreme winds, storm surges and major flash 
floods that have caused loss of life and substantial damage to infrastructure.  
The Indian Meteorology Department (IMD) maintain an historical archive of cyclones for the 
region, which shows that several extreme cyclones have hit Oman in the last century or so 
(Membery, 2001, 2002). In 1890, a cyclone hit Muscat (northern Oman) with a recorded 
286mm of rain, and subsequent losses of 727 lives and an estimated economic loss of $9 
million dollar at that time. Urban flooding led to a cholera outbreak with over 100 fatalities 
(Membery, 1997). In 1959, Salalah (southern Oman) was affected by a severe cyclone 
(117mm of rainfall) that struck two ships coming from Zanzibar, killing about 150 women and 
children (Membery, 2001). In 2007, TC Guno, the most powerful cyclone recorded in the 
Arabian Sea for a century (IMD, 1999) struck the coast of Oman with 100 fatalities and an 
estimated $4 billion in damages (Evan and Camargo, 2010). Cyclone Phet followed in 2010, 
which like Guno, also made land fall in northern Oman. The aim of this study is to identify the 
spatio-temporal pattern of TCs that have made land fall in Oman, and so develop better TC 
track scenarios and hazard understanding for use in risk management. 

INTRODUCTION 

Tropical cyclones in the Arabian Sea form in two distinct seasons: the pre-monsoon and the 
post-monsoon (Membery 2001). The analysis presented here addresses all cyclones 
recorded for the Arabian Sea, and focuses on those that made landfall in Oman. The 
analysis shows seasonal and monthly variation on cyclone tracks. The spatio-temporal 
pattern of cyclones that made landfall in Oman indicate that in the pre-monsoon, cyclones 
tend to originate in the south of the region in May and move northward in June. Tropical 
storm Ashobaa developed recently (June 2015), too recently to be included in the storm 
track analysis. However, given its month of origin, the analysis suggest that this cyclone 
could be expected to strike Oman in the northern region. This is indeed what happened, 
with the storm travelling to the north eastern coast, hitting Oman near Ras-Al Had. In the 
post-monsoon, cyclones tend to originate in the north in September, moving progressively 
southward in October and November. For instance, tropical cyclones Chapala and Meg 
formed in the Arabian Sea in November 2015 and travelled in a southwest direction 
toward the Socotra islands off Yemen. 
These results reveal a series of broadly predictable spatio-temporal patterns. Individual 
events may deviate from these trends, but the general patterns are useful in informing 
natural hazard risk assessment and management in the Arabian Sea region, and 
particularly Oman which has in the past suffered extensive damage from tropical cyclones. 
The results could assist with more targeted cyclone preparation and deployment of 
emergency response resources, based upon geographical areas most at risk to cyclones 
overall (strategic planning), and to specific storm events when these are first identified 
(tactical planning). For example, knowing that cyclones that develop in June are more likely 
to make landfall in the northern part of Oman is valuable emergency planning intelligence.
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3.2 Classification of  tracks making landfall in Oman
The origins and tracks of tropical systems that made landfall in 
Oman vary by season and month of cyclone formation. Figure 2 
shows origins and tracks in the pre-monsoon, revealing distinct 
variability in tracks within this period. In May, tropical systems 
frequently travel to the coastline between Masirah island in 
central Oman, and Salalah in south west Oman. In June the track 
direction moves to central and north east Oman, such that tropical 
systems arrive at the coast from Masirah island to Ras Al Had and 
beyond in the Oman sea. Note however, that historical records 
indicate that on occasion, storms may deviate from this general 
pattern. A storm of June 1885 is known to have moved to the 
southeast coast and entered the Gulf of Aden off Yemen 
(Membery 2002), whilst a strong storm recorded in May 1898 is 
known to have crossed Oman from Ras Madrakah and moved to 
north Oman (IMD, 1979). Figure 3 show the origins and tracks in 
the post monsoon, which also reveals a distinct tracks pattern 
within this period. In September the tracks travel to the central 
Omani coast from Masirah to Ras Madrakah, and then move 
progressively south east, toward Salalah, from October to 
December. 

Country Frequency %

Gulf of Aden 6 2.7
India 61 27.4
Oman 41 18.4
Pakistan 10 4.5
Sea 93 41.7
Socotra 5 2.2
Somalia 6 2.7
Total 223

Table 1 Distribution  of tropical systems  in the Arabian Sea, 1881 to 2014
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Figure 1  Monthly distribution  of tropical systems  in the Arabian sea, 1881-2014 

Figure 2 monthly distribution of the tracks made landfall in Oman 1881-2014 Figure 3, monthly distribution of the tracks made landfall in Oman 1881-2014

Figure 4  seasonal KDE of the tracks that made landfall in Oman (1881-2014) Figure 5 monthly KDE of tracks that made land fall in Oman

Figure 6 LDM direction of tracks that made landfall in Oman; a) total tracks, b) pre-monsoon tracks, and c) post-monsoon 
tracks.

3.4 Linear Direction Mean (LDM)
The linear directional mean is a statistical-spatial analysis 
used to identify the mean direction of lines. Here, the LDM is 
used to identify the mean direction of cyclone tracks that 
made landfall in Oman, 1880-2014. Figure 6 presents the 
LDM of each cyclone track, and Table 2 summary data for 
all tracks, and by pre- and post- monsoon. The mean 
directional angle for the total track is 157.75° to the mid-
east Oman coastline south of Masirah Island, with mean track 
length of 2169 km. The LDM of the pre-monsoon tracks is to 
the middle of Masirah island, slightly to the north of the LDM 
of all tracks, with mean directional angle 146°, and mean 
length 1827 km. The LDM of post-monsoon tracks is about 
158°, towards Ras Madrakah, with mean length 2361 km. 
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Figure 2. Question 10: Which of the following trends or uncertainties are on your radar for evaluation in terms of 
their business continuity implications? (Answers are expressed as percentage, N=497)

Measuring practitioner sentiment for specific business trends and uncertainties also 
feature in the Horizon Scan analysis.

Figure 1. Question 7: Based on your analysis, how concerned are you about the following threats to your organization in 
2016? (Numbers are expressed as percentage, N=511)

Adverse weather (e.g. windstorm / tornado, 
flooding, snow, drought)

Data breach (i.e. loss or theft of confidential 
information)

Availability of talents / key skills (e.g. ‘bench 
strength’)

Unplanned IT and telecom outages

Health & Safety incident

Act of terrorism

Fire

Security incident (e.g. vandalism, theft, 
fraud, protest)

Transport network disruption

Interruption to utility supply (i.e. water, gas, 
electricity, waste disposal)

Human illness (e.g. Ebola, influenza)

New laws or regulations

Supply chain disruption (up and down 
stream)

Cyber attack

Energy cost / availability

Social / civil unrest

Closure of airspace (e.g. volcanic ash cloud)

Earthquake / tsunami

Environmental incident

Product quality incident

Exchange rate volatility

Conflict/war

Business ethics incident (e.g. human rights, 
corruption)

Availability / cost of credit or finance

Key customer insolvency

Product safety incident

Scarcity of natural resources (e.g. raw 
materials)

Industrial dispute

Animal disease

6% 15% 32% 41% 6%

7% 24% 35% 31% 3%

8% 17% 27% 38% 10%

8% 19% 27% 33% 13%

8% 24% 36% 30% 2%

8% 17% 21% 44% 10%

0            20                    40                     60                80            100
ConcernedExtremely concerned Somewhat concerned Not concerned Not applicable

19%7% 50% 22%2%

28% 48% 12%10%2%

15% 29% 44% 8%4%

10% 17% 49% 19%5%

14% 20% 39% 22%5%

18% 31% 38% 8%5%

7% 17% 31% 41% 4%

8% 24% 37% 27% 4%

9% 19% 29% 40% 3%

10% 34% 33% 22% 1%

10% 28% 41% 19% 2%

11% 30% 36% 21% 2%

10% 32% 40%    17% 1%

11% 26% 42%      20% 1%

13% 34% 36%      17% 0%

14% 41% 29%  15% 1%

16% 41% 32%  10% 1%

17% 38% 34%  10% 1%

19% 36% 30%  14% 1%

16% 34% 28%  18% 4%

35% 42% 19% 0%4%

41% 39% 16% 0%4%

48% 37% 13% 0%2%

Practitioners cited numerous threats that may affect their organizations. The figure below 
summarises these threats as ranked by levels of concern.
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BCI Horizon Scan 2016

The BCI Horizon Scan Report is an annual exercise that seeks to identify near-term threats to 
organizations worldwide. This study complements in-house analysis and benchmarks horizon 
scanning activity among organizations across regions and industry sectors. Data cited was 
collected from a survey which began in October 2015 and ran for eight weeks. The 2016 edition of 
this report features analysis from 568 organizations based in 74 countries. Top threats cited include 
cyber attacks (85% of respondents being ‘extremely concerned’ or ‘concerned’), data breach 
(80%) and unplanned IT and telecommunications outages (77%). Emerging trends practitioners 
are concerned about include the increasing use of the internet for malicious attacks (81%), the 
growing influence of social media (63%) and loss of a key employee (56%). 70% of organizations 
perform longer term trend analysis in relation to these threats and emerging trends.

The study also measured longer-term trend analysis, which enables organizations to 
better understand their risks and threats.

Figure 3. Question 8: Does your organization 
conduct longer term trend analysis as part 
of its horizon scanning activity? (Numbers 
are expressed as percentage, N=496)

YES, this is conducted by a central, corporate 
function or department (e.g. ‘strategy’ or 
‘risk’).

YES, but many different departments do this 
according to their own needs.

NO, we don’t do this.

I don’t know.
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31%
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Figure 4. Question 9: As a business continuity 
practitioner, do you draw on the outputs of 
this trend analysis for your programme? (e.g. 
to develop scenarios or consider areas of 
future capability development) (Answers are 
expressed as percentage, N=492)

YES, I’m aware of the outputs and use them.

YES, I help develop the analysis in the first place.

NO, I do not have access to this information.

NO, I don’t see the value of this information.
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Conclusions

1Business Continuity Institute, Caversham, United Kingdom. Email: patrick.alcantara@thebci.org
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Cyber issues continue to 
dominate the threat landscape.

The ‘human factor’ (i.e. 
skills shortage, loss of key 
employees) clearly impacts 
on business performance and 
requires a strategic response.

While many organizations 
perform trend analysis, its 
impact on business continuity 
programmes which raise 
overall business resilience 
remains limited for some.

Threats on the Horizon
Patrick Alcantara1, Gianluca Riglietti2

BCI Horizon Scan Results





Residential Fuel Production System 
 
A residential fuel production setting comparable to the conditions as outlined in the Introduction was 
shown Figure 1. There the rooftop is used for water collection and solar thermal water heating. This is a 
densely populated area in the city center of Bangalore, India. We notice rain water storage containers 
(black and blue upright cylinders) and a solar thermal water heating system (blue horizontal cylinder with 
“ramp” tube array). The entire roof top area can in principle be utilized for the deployment of a PEC 
reactor with window panel based electrodes for hydrogen production from water, which still allow for the 
use of the infrared radiation for solar thermal water heating underneath. 
 
Large window type PEC reactor on rooftop could be the decentralized solar fuel plant. A small 10cm x 
10cm prototype is shown in the bottom panel in Figure 3. While 10x10 is a typical area established for 
example in the PV technology, we at Empa have panels for 20x20 systems as well. It should be possible 
to arrange them in larger arrays and thus obtain the suitable size for covering the roof. The photocathode 
material used here is iron oxide as visible light absorber deposited on indium oxide as transparent 
conducting oxide as current collector. The solid support is transparent glass on both sides. The counter 
electrode is platinum (can be replaced by cheaper copper oxide); here the hydrogen gas is generated and 
can be guided away to a gas storage system. This approach is fundamentally not different from natural 
photosynthesis (Braun 2016). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Currently, researchers are working worldwide for the optimization of efficiency and durability and lowering 
of cost for such PEC technology for solar fuel production (Thapper 2013, Braun 2016). Figure 2 (left 
panel) shows actual hydrogen production rates from experiments on iron oxide electrodes at Empa. The 
generated energy and power from such residential installations are - at maximum - commensurate with 
the solar power influx of the claimed geometrical area. This certainly sets natural limits. A potential 
application for mobility purposes could be the use of hydrogen fuel cell powered small vehicles, such as 
the “Hy-Cycle” bike from UNSW Australia shown in Figure 4 (Griffith 2016). Particularly since 
transportation is one obvious critical area of risk exposure, such application could be part of transition 
engineering of urban transportation for resilience to peak oil risks (Krumdieck 2011). 

Introduction 
 
Storage of energy in central large installation = general risk for supply and safety. 
One single accident/natural disaster/sabotage/man-made attack can destroy/defunct installation. 
Concentrated energy = risk of explosive release with large damage in property or human fatalities. 
Recipients of energy are cut down from consumption on this supply line (compare Walker 2013). 
 
Prominent examples: thermal runaway of nuclear power plants with meltdown of core 
(Chernobyl, Fukushima), explosions in gas power plants (Petróleos Mexicanos pipeline/plants/ 
headquarters (Stratfor 2007, Navarro 2012, Knecht 2013, Reuters 2016)), failure of water dams 
(Banqiao Dam, (Svensson 1998). 
Solution: Decentralized small scale energy supply systems (Schütze 2013). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photovoltaics (PV): electric energy technology for small & large scale power during daytime.  
20% of world energy use is electric, which can be produced by PV. Other 80% are in fuels (fossil, 
nuclear, biomass, other renewables including wind, water, and solar) (Thapper 2013).  
 
Alternative solution: (compare Falkenstein-Smith 2016) Produces solar H2 fuel by water splitting 
in photoelectrochemical cells (PEC, Hu 2013). PEC technology based on utilization of 
semiconductor photoelectrodes contained in aqueous electrolytes (basically rain or waste water) 
and then directly electrolyse water into O2 gas and hydrogen fuel when exposed to the sunlight.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photoelectrodes can be made from low cost metal oxide films coated on glass supports. Iron 
oxide (rust, 15% solar-to-hydrogen efficiency) can be used for this purpose (Bora 2013). 10 
Watt/m2 is conservative power output for PEC, but 50 W are projected for the future (Jung 2016). 
With a 100 m2 large rooftop installation we have 1 kW “residential” power source which produces 
solar hydrogen fuel during day which can be stored as gas and later used in fuel cells for electric 
power generation. Technology depends not on electric grid connection. The PEC reactor can have 
the shape of large panels similar like windows. The power output and thus energy supply scales 
with the extent of access to light, i.e. the claimable area in m2.  
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Safe And Decentralized Solar Hydrogen Fuel Production And Storage 

For Residential Building And Mobility Applications 

Large scale energy facilities pose a potential risk and threat because with one isolated event large damage can be obtained, for example in a city, potentially with a large number of human 
casualties. We present a solar energy harvesting system which allows for the generation of hydrogen fuel for housing and mobility in a decentralized form. A city or a part of a city cannot be shut 
down from energy supply by failure, accident or attack on such energy generation and storage infrastructure, because it is virtually fully decentralized and independent (no electric grid). This system 
is based on photo-electrochemical cell technology and takes advantage of solar energy arriving at small landscapes in local neighborhoods in the range of ~ 100 m2 area per operation unit. The fuel 
is hydrogen. The necessary water for the process may come from the local sewage waste-water system. The problem of energy storage after finish of sunshine during the day is also solved by this 
technology, because a storable fuel is produced. The pronounced safety feature of this approach is that many small units are built, which are impossible to demolish in a terror strike, as opposed to 
single large industrial complexes which are very attractive for terrorists to attack because of the high destructive "efficiency" by a single plot, but also by the commensurate public attention and 
"terror", literally, which comes with the attack on a landmark scale facility. A shortcoming in this calculation comes from potential loss of efficiency by moving from few large units to many small units. 
This is likely the resilience price which society has to pay for gain in safety from aforementioned disaster events. 
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Figure 1: Photo of rain water storage and solar thermal energy installation for hot water storage 
on rooftop of single home in the city center of Bangalore, India (Photo credit Artur Braun). 

Figure 2: Solar hydrogen prototype (laboratory scale) reactor designed and manufactured at 
Empa. The prototype is based on iron oxide photoelectrodes with 10cm x 10cm electrodes 
(Photo credit Artur Braun & Mahabubur Chowdhoury, Cape Peninsula Univ. of Technology). 

Figure 4: Asst.-Prof. Kondo-Francois Aguey-Zinsou from UNSW Australia with his hydrogen powered 
fuel cell bike “Hy-Cycle”, Australia's first fuel cell powered bicycle (Photo credit UNSW). (right) The 
Opportunity Space for Dunedin, New Zealand is shown as un-hatched areas of the Possibility Space 
matrix formed by laying out urban form and infrastructure development plans in the columns with 
technology, resource and behavior options in the rows (After Krumdieck 2011). 

Figure 3: (top) Evolution of hydrogen concentration from iron oxide photoelectrode under PEC operation  
and 1.5 AM solar simulator conditions in the laboratory as determined by operando gas chromatography.  
(bottom) Solar hydrogen prototype (laboratory scale) reactor designed and manufactured at Empa. The 
prototype is from iron oxide photoelectrodes and has 10cm x 10cm size (Photo credit Artur Braun & 
Florent Boudoire, Empa). (right) PhD candidate K. Maabong preparing PEC experiment at Empa. 
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The suggested residential hydrogen production and storage system shows how a single home can 
become independent from a fuel grid or electricity grid. It has been projected in 2002 that hydrogen 
from water could in the year 2020 would cost 20% more than the prize of gasoline from petroleum 
(Bockris 2002). The storage of hydrogen fuel poses no higher risk than the storage of any other 
conventional fuel at the same location. Hence there is no added risk. We have to wonder how society 
will organize in the future. Will we favor increasing urbanization, with the result that agriculture may 
have to transform from rural to urban (Wakeford 2014)? Will urbanization increase, or will it reverse 
towards more ruralization? 
The solution presented here seems to be applicable for both scenarios. Accidental explosion of such 
small residential unit will not pose a great general danger to the public unlike a large scale production 
plant. Such small units would also not be attractive for enforced explosion by a strike of terror. The 
damage would be very limited. The media attention would be negligible. Given the considered 
transformation of agriculture from a rural business to an urban business (Wakeford 2014), it is likely 
that with the necessary land use some form of spreading out in urban areas in order to provide space 
for conventional farming would go along with spreading our for “hydrogen farming” (de Groot 2014) for 
the local supply of fuel. This approach satisfies partially the vision of urban resilience and urban 
sustainability. 

Conclusions 
 
We want to conclude with the Future Vision, which was expressed in the recent Food Energy Water 
Nexus Issue which outlined the understanding of South Africa’s most urgent sustainability challenge 
(Von Bormann 2014). “It is possible to ensure that the natural resource pillars on which our society and 
economy rest – clean water, energy and electricity, and nutritious food – are sufficient for our needs even 
with rapidly growing global demand. It will take collaborative approaches, unique partnerships and new 
forms of dialogue. It will take more efficient production and consumption through the wider deployment of 
technology and informed, smart, sustainable thinking within the private and public sectors. It will require 
greater governance underpinned by an integrated approach to policy, planning, management and 
development and, critically, appropriate institutional capacity. But ultimately, it will require a shift in 
how we value the finite natural riches of our planet and a new approach to living sustainably 
within the boundaries of natural systems.” This challenge arises not only from the South African 
perspective. Rather, this situation is faced by many countries on the globe and by the overwhelming 
majority of world population. However, given the steady growing R&D activities and policy actions for 
renewable and decentralized energy solutions, there is no reason for fear in view of the aforementioned 
challenges. Instead, there is plenty of reason for hope (de Groot 2014). 
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  In a cosmopolitan age, it is inevitable situations that many tourists and business 

people have visited various countries. It promoted worldwide economic growth and 

cultural exchanges. However, it also has brought side effects which are frequent 

terrorist attacks and the outbreak of the pandemic diseases. For instance, a Korean 

was infected with the Middle East Respiratory Syndrome. Actually, the MERS is a 

viral respiratory syndrome that was frequently reported in the Middle Eastern 

nations such as Saudi Arabia. The pandemic disease caused many deaths in Korea 

where is located in the eastern of Asia. The damages were a fall of the Korea 

Composite Stock Price Index, negative consumer sentiment, domestic stagnation and 

social unrest atmosphere. Before the MERS was reported in Korea, the SARS and the 

Novel swine-origin influenza A(H1N1) were prevalent and it sent shock through the 

Korean society. It means that Korea is not a clean country from infectious diseases. As 

a result, we need to study to manage infectious disease. When the infectious diseases 

are prevalent, wrong awareness, prevention education and belated responses made 

various economic and social damages. So a government, businesses and private 

sectors have taken an active interest in pandemic diseases management Especially, the 

government has more interest in the management system because the infectious 

disease management capacity is a kind of national capacity and status. In this study, 

we studied Korean infectious disease control system and found out the weakness. 

Finally, we tried to make up for the weak points in the current infectious disease 

control system in Korea and then suggest complementary control system. 

     Keywords: Infectious Diseases, MERS, Infectious Disease Control System. 
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  The infectious disease could be a catastrophe to many countries and it causes various 

damages. Countries around the world recognized the need to study new infectious 

diseases and began heightening vigilance against Infectious diseases. Also Korean 

society is exposed to the disaster and needs to review and make improvements to 

control the disaster. Korean society are not only creating a system that responds 

various infectious diseases but training the staff of the related ministries to prevent 

the outbreak. Furthermore, efficient disaster management could be achieved through 

many studies about infectious diseases and sharing information. 

 

  2.1 theoretical background 

 
 The concept of infectious diseases isn’t strange because there were various infectious 

diseases since ancient times. However, the infectious disease shed new light in these 

days. Regional infectious disease could spread all over the world with the 

development of transportation. As infectious disease became one of the major 

disasters in modern society each government focused on the infectious control system. 

If a government failed initial countermeasure to infectious diseases the government 

would be deprived of power to lead and control the country.  

 In Korea, there were some infectious diseases after the 2000s. For example, they were 

SARS in 2003 and MERS in 2015. SARS stands for severe acute respiratory 

syndrome. The horrible infectious disease had even changed the life style of people. In 

case of MERS it especially had done enough damage to economic and social aspects in 

Korea. 

 

2.2 Methodology 

 
Research process follows bellow order 

 

1. Doing comparison analysis between SARS and MERS cases. 

 

Table 1: SARS(2003) vs MERS(2015) 

 
 

 In Korea, those diseases produced different results such as economic and social 

damages. Because they had different response strategies and actions. When the SARS 

occurred Korean Government responded actively. For example, the government 

organized an advisory committee to control the disease and frantically tried to track 

the infected patients. Also Korean government disclosed information about the disease 

and it made the people have caution. Early detection made that Korea could control 

effectively and bring less damages.  

 However, in case of MERS it brought various and huge damages. According to CDC of 

USA early detection for patients and contact brings effective control following 

implementing home care and isolation or quarantine of people not requiring 

hospitalization for MERS-CoV. Korea also need the kind of guidelines for first response.  

  

2. Surveying recognition and needs of Korea Center for Disease Control and Prevention 

personnel about infectious control system.  

  

3. Studying foreign case; infectious disease control system of USA. 

 

Table 2: comparison analysis between Infectious control system of USA and Korea 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Suggesting infectious control system concepts and improvements.  

   

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 1: Governance network (Lee, 2006)    Fig 2: Governance dimensions and economic performance 

(Joachim, Patrick, 2006) 

 

The Governance which includes accountability, participation, transparency, 

predictability is a base on network among people, administrative agencies, enterprises 

and NGO. The network’s goal is an effective disaster management by coordinating 

stakeholders. Especially, infectious disease control is an important role of a government 

so the government focused on a key to the settlement of an infectious disease outbreak. 

The Governance is a kind of ways to coordinate in the process of managing national 

economic and social resources (World Bank, 1992) and solutions to control infectious 

disease outbreak. 

 In 2015, the Middle East Respiratory Syndrome, MERS threw Korea into a chaotic 

state. The full consequences of the MERS outbreak could top 186 cases, 38 deaths and 

the 16,000 people in quarantine. Korea had the second-largest number of MERS cases 

in the world after Saudi Arabia, which has reported more than 1,000 cases since 2012.  

 The situation caused widespread panic in South Korea. MERS paralyzed the normal 

function of hospitals, schools and public offices, and lives of people became harder. 

The Korea Composite Stock Price Index fell and tourist didn’t visit Korea. At that 

time, Korea experienced the economic slump. The rumours about MERS had been 

bruited but the rumours turned out to be false. However, Korean society was gripped 

by a state of fear.    

 As a result of the experience, Korea recognized the needs for infectious disease 

control system which could respond effectively to the occurrence of an infectious 

disease and manage outbreak from the disease.  

 

 

  SARS(2003) MERS(2015) 

First occurrence  November 2002(China) September 2014(Saudi Arabia) 

First occurrence in Korea  April 2003 May 2015 

The number of infections 8,400 (Korean: 3 ) 1,100 (Korean: 186) 

The death toll 810 (Korean: 0 ) 470 (Korean: 38) 

The number of the quara-

ntined 
2,200 16,000 

  USA KOREA 

Infectious control system 

Supervision of Center for 

Disease Control and 

Prevention(CDC) 

Support from Department of 

Homeland Security(DHS) 

Supervision of Korea 

Centers for Disease 

Control and 

Prevention(KCDC) 

Role of 

supervision 

department 

  Response 

CDC 
Emergency Operation 

Center in KCDC 

The central government 

control tower 

Epidemiological survey 

Early detection & rapid 

response 

  Situation management 

Emergency Operation 

Center(EOC) in CDC 

Emergency Operation 

Center(EOC) in KCDC 

Disaster situation 

management 

situation management 

with a 24-hour EOC 

  Specialized supports 
National Institute of Health 

Korea National Institute 

of Health 

Infectious disease studies Infectious disease studies 

National Disaster Management 
DHS 

Ministry of Public Safety 

and Security 

Overall coordination Overall coordination 

BK21 Plus Creative Technology of Crisis, Disaster and Risk Management  
 



Food System Shock 
Feeding Everyone if Industry is Disabled 

Dorothea Cole1, David Denkenberger1,2, Mohamed Abdelkhaliq1, Michael Griswold1, Joshua M. Pearce3 

Continent 

Productivity as 

% of 

preindustrial 

Number of people 

to be relocated 

from (million) 

Number of people 

to be relocated to 

(million) 

Months of 

food storage 

Total 

consumption 

per person 

without 

industry 

(kcal/day) 

N. America 240% 0 400 9.7 5500 

S. America 200% 0 0 5.0 3300 

Europe 700% 280 0 6.9 1300 

Asia 200% 0 0 3.4 2200 

Oceania 240% 0 40 13.2 7400 

Africa 130% 160 0 1.7 1800 

Total 230% 440 440 4.1 2400 

CONCLUSION 
By using enhanced preindustrial farming methods and transportation of people 
closer to farming areas, it is technically feasible to provide for the nutritional needs 
of the planet during a global loss of electricity and industry.  

CONTACT: david.denkenberger@gmail.com, Dr. David Denkenberger, Global 
Catastrophic Risk Institute 

• Global disaster that disables electricity and industry (and machines): limits ability to produce and transport food 
• Food can be produced the way it was in preindustrialized times with improvements learned 
• More land can be cleared for agriculture taking care to minimized the impact on biodiversity  
• Ships can be retrofitted to be wind powered 
• People can move closer to food production, minimizing continual transport of food and providing more farm labor  

METHOD 
DETERMINE HOW MUCH FOOD IS REQUIRED 
1. Estimate current food production 
2. Reduce post-harvest losses from mechanized harvesting, storage, 
transportation, retailing, and household waste 
3. Eliminate edible food fed to biofuels and livestock ~ they can eat grass or 
other cellulosic food residues unfit for human consumption 
4. Food requirement 2100 kcal/day 
IMPROVE PRODUCTIVITY OF PREINDUSTRIAL YIELDS 
1. Clear more land for crop production 
2. Increase yield using ash and manure for fertilizer 
3. Improvements in farming methods: legumes for nitrogen  
4. Continued use of improved seed varieties 
5. Use draft animals for farming and transportation 

HYOGO  
• Identifying risks and preparedness 
• Solutions for the loss of industry must be disseminated ahead 

of time (because of the loss of communication) 
• Gap in the Post 2015 Framework for Disaster Risk Reduction 
• Training for the scenarios considered here could be done at the 

same time that other training is done 
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DISASTER MANAGEMENT AND RESILIENCE IN ELECTRIC POWER 
SYSTEMS: THE CASE OF CHILE 

EPSRC Funded Project 
The School of Electrical and Electronic Engineering at the University of Manchester 

In collaboration with:  

BACKGROUND 
Chile is a country located in South America and one of the countries 
located at the Ring of Fire. On the 27th February 2010, an 
earthquake with magnitude 8.8 Mw struck the Chilean coast. 
Concepcion, the second largest city in Chile, was most affected area. It 
is estimated that 1.5 million houses were damaged, several buildings 
in Santiago and Valparaiso collapsed. The Government declared 6 
regions, as zone of catastrophes: Valparaiso, Metropolitana, 
O’Higgins, Maule, Bio-Bio and Araucania. The earthquake triggered 
a tsunami which devastated Juan Fernandez Island, and several 
coastal towns in south-central Chile were impacted by waves that 
advanced 3Km inland in certain areas. The official death toll was 521, 
while the number of missing was 56. It is estimated that the 
earthquake generated a power outage that affected the 93% of the 
country.  

GENERAL OBJECTIVE 

EXPECTED RESULTS 
Framework to support the implementation of community 
resilience due to power outages caused by earthquakes 
and tsunamis. The aim is for citizens to have response 
strategies that are complemented by resilience measures 
prepared for (and by) the community. 

METHODOLOGY 
We will gather information related to societal impact 
associated with past events, identify critical case studies, 
and determine societal impacts of severe power cuts. To 
achieve this aim we will collect and analyze qualitative data 
to identify the needs and coping strategies of an affected 
population during power outages. 

RESEARCH PROBLEM 
Electricity infrastructure is key for the function of critical services, 
which are necessary for undertaking the emergency response tasks 
after an earthquake and/or a tsunami. In normal times, the 
electricity infrastructure is necessary to sustain human and economic 
wellbeing since it supplies energy to industrial, commercial financial 
sectors, communication networks, and hence almost all activities in 
modern societies. There are four electricity supply systems in 
Chile: the Central Interconnected System, the Norte Grande 
Interconnected System,  the Aysén and Magallanes. Nevertheless, 
the biggest system regarding installed capacity (75%) and population 
served (93%) is the Central Interconnected System, therefore the 
most important. 

To support the implementation of  community resilience in 
Chile to face the impacts of severe power cuts caused by 
earthquakes and tsunamis. 
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Coastal Risk Collaboration Governance and Communication: 

Integration of Stakeholder Risk 

Information and Training, Participation and Behavior

Introduction

Raimonds ERNSTEINS1, Anita LONTONE1, Ivars KUDRENICKIS1, Janis KAULINS1, Ilga ZILNIECE1,2

The study analyzed coastal (esp. flood) risk governance and particularly the all stakeholders communication process and content in the coastal

rural and town municipalities of Latvia - Salacgrīva, Saulkrasti, Ventspils and Liepaja. There were performed structured in-depth interviews and

additionally also two questionnaire surveys done (Salacgriva, Ventspils) as well as expert interviews conducted. Results from coastal case studies

are suggesting the whole scope of governance and communication enhancement recommendations to be complementary developed for coastal

risk governance (CRG), even most of them are separately widely known theoretically and/or by international practice and some separately also

step-wise applied by Latvian municipal environmental and coastal governance practice as well.

Acknowledgements

R&D data were collected, elaborated and poster 

prepared within the framework of Latvian National 

research program project on Environmental diversity 

and sustainable governance (SUSTINNO, 2014-

2017). There shall be acknowledged following 

university contributors taken part into the realization 

of previous CSR projects mentioned – Liga Zvirbule, 

Valdis Antons as well as master students Madara 

Kalnina, Zane Šteinberga, Solvita Muceniece, Selina 

Abelniece, Anete Šturma.

Storm in Ventspils 10/29/2013, photo: Juris Presņikovs

 Ernšteins R., Lontone A., Zvirbule L., Antons V., Zīlniece I., Kauliņš J., Vasariņa L., (2012). Climate
change adaptation integration into Coastal Municipal Development: governance environment
and communication preconditions. In: ‘12th International Multidisciplinary Scientific
Geoconference SGEM 2012’, Bulgaria, Albena, p. 1077-1084.

 Kalniņa, M., Zīlniece, I., Ernšteins, R. (2013) Environmental risk communication for coastal
municipality: Ventspils town case (in Latvian). Proceedings of International Research Conference,
p. 427–435. Liepāja University and Melardaelen University (Sweden), Liepāja, Latvia.

 Ernšteins, R., Lontone, A., Šteinberga, Z. (2014). Flood risk management and communication in
coastal local municipalities: the case of the Salacgrīva town (in Latvian). Proceedings of
International Research Conference. Liepāja University and Melardaelen University (Sweden),
Liepāja, Latvia, p. 48–57.

 Kudreņickis I., Ernšteins R., Lontone A., Kauliņš J., Zvirbule L., Strazdiņš J., Šteinberga Z., Zīlniece I.,
Ķepals A. (2014) Municipal Climate Change Adaptation Governance in Latvia: Approaching Cross-
Sectorial and Multi-Intrumental Understanding. Regional Formation and Development Studies.
Journal of Social Sciences, ISSN 2029-9370. Vol. 14, Nr. 3, Klaipeda, p.40-52

 Ernsteins R., Kaulins J., Zilniece I., Lontone A. (2015) Coastal Governance Solutions Development
in Latvia: Collaboration Communication and Indicator Systems (Chapter 6). Coastal Zones:
Solutions for the 21st Century (ed. J.Baztan, JP.Vanderlinden at al). Elsevier. pp. 85-96

Related studies reported (references)

Marine litter data as an 
management situation

Fig. 1: Prevaling coastal processes in the Post-Litorina Sea.

(G. Eberhards, Kalme project)
Marine litter data as an 
management situation

Collaboration governance principle model 
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Com 

1.Information 

 2.Educationn 

3.Participation 

4.Behaviour 

Content integration  dimension: 

cross-sectorial and cross-level 

integration collaboration 

development  

Instrumental dimension:  

all instrument groups 

complementary collaboration 

development  

Target group interest dimension:  

target group self-organisation  and 

participation collaboration 

development  

Indicator assessment dimension:  

top-down assessment and bottom-

up self-assessment collaboration 

development  
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TASKS 
 INSTRUMENTS/ENVI

RONMENT 
 

APPLIED RESULT 

1. Environmental 

information 

 

 
The choice depends on 

the specific/concrete 

problemsituation: 
on the specific tasks, 

target groups, thematic 

content, action realization 

etc. 

 Knowledge and 

intellectual skills in 

action, situation 

treatment (I)  

2. Public education 
 

 

 

 
Understanding and 

values (values orientation)  

3. Involvement and 

participation 

  Applied action skills, 

practice and self-

regulatory treatment (II 

un III)  

4. Environmentally 

friendly behaviour 

  Action motivation and 

readiness, action self-

experience  

    

 
 

ENVIRONMENTAL AWARENESS 

(integrated process and product) 

 

 

Applied environmental 

awareness (continuous, 

specific, practically 

oriented)  

 

Environmental communication:  

collaborative communication model for environmental awareness development 

Fig. 3: Risk communication development as per environmental communication experience: 

collaborative communication model for environmental and/or risk awareness

Fig. 2: Collaboration governance  principle model: four dimensions and collaborative 

communication (col.com.) for whole set application enhancement

Coastal processes in Latvia along 500 km coastline of mostly sand

dunes are very active and influencing (Fig.1). Analysing CRG,

particularly communication developments, there have been discussed the

collaboration communication model (Fig.3), evaluating its successful

realization at municipal level in Latvia during last decade and

particularly in coastal areas to be further tested and adapted and used also

for risk communication and its development in Latvia. In order to provide

successful environmental communication within a coastal municipality, it

is necessary to complementary apply collaboration communication

components/instruments– information, educations, participation and

environment friendly and risk adapted behaviour – applied among all

of the parties and groups of interest involved, supported by the

municipality.

The collaboration governance model (Fig.2) shall be introduced as

well as tackling the whole governance cycle and being particularly

relevanto to multi-dimensional governance processes.

Models and approaches

Results and discussion II
CRG in Latvian municipalities has to be identified/assessed and

managed not only as an traditionally technical-environmental problem,

but also as socio-economic and culture tradition oriented problem field

as it all and complementary affects local communities and territory.

CRG cross-level (vertical) and cross-sectorial (horizontal) integration is

to be implemented in both the all mandatory municipal planning

documents and esp. in the process of preparing, making and carrying out

CRG decisions of the whole governance cycle. In the latter there also

shall be integrated not only CRG situation assessment, but also mostly

not known yet municipal monitoring (incl. public based/citizen science)

and eventual CRG indicator systems.

The complementary use of all types of CRG instruments is to be

effectively applied - political and legal, planning, economic and

financial, institutional/administrative, infrastructure and

communication instruments. The main success precondition still

remains as pro-active collaboration between the all main stakeholders

groups involved in the CRG process is to be taking place and especially

mandatory using of all collaboration communication complementary set

of instruments – information and education/training, participation and

related everyday/risk behavior (fig.3) - to ensure that any particular

step/sector/level does not become a weak link in the necessary chain of

CRG.

Mentioned set of policy recommendations necessary to further

elaborate and implement into municipal practice correspond to the

collaboration governance model/approach (fig.2) designed earlier during

research-and-development projects studying local coastal/environmental

governance in Latvia and later on applied for different environmental-

climate-coastal governance projects and practice cases.

The research results could be possibly used also for other/different

municipalities and at the national level, but all four complementary

components/instruments of coastal risk collaboration communication

model might be eventually applied for any other type of risk

communication developments, particularly at the local scale.

Summary
Coastal risk governance (CRG) as multi-dimension sustainability

(resilience) governance has to be further detailed studied in Latvian

municipalities, but first comprehensive framework recomendations

could be designed applying collaboration governance approach,

stressing following complementary elements of the whole governance

cycle (e.g. identification/assessment and policy formulation, planning

and management) process, content and dimensions:

1- pro-active collaboration within and between the all main

stakeholders groups to be mandatory involved in the CRG, and related

2- integrated CRG situation assessment, applying special CRG

municipal monitoring (incl. public) and eventual indicator systems,

3- CRG cross-level/vertical and cross-sectorial/horizontal integration

4- development and complementary use of all groups of CRG

instruments and particularly applying and

5- mandatory using collaboration communication complementary set

of instruments – CRG information and education/training, participation

and related everyday/risk related behavior.

Mentioned components of collaborative CRG could be eventually

applied for other type of multi-dimensional local governance...

Municipal flood risk assessment, planning and management cases are:

- not satisfactory based on the local areas (municipalities) sustainable

development complementary dimensions approach,

- there are limited local municipality stakeholder groups oriented

communication between stakeholders and stakeholder groups

(particularly - local municipality, public bodies, freeport businesses,

educators, general public, media, NGOs),

- detailed coastal/environmental risk communication is not satisfactory

integrated neither into a special risk management nor optional

environment and/or mandatory municipal development planning process

and planning/managment documentation,

- there are often suffient number/type of suitable municipal

communication tools and channels, but they are not at all either

satisfactory applied in order to provide open access to environmental

risks related public information,

- the same situation with public education and involvement, and almost

non providion of reducing risks and adequate emergency actions.

Results and discussion I

Solvita Muceniece, Selina Abelniece, Anete Sturma,  

Storm in Jūrmala, 2005



Changes	  in	  drought	  intensity	  and	  dura0on	  in	  China	  (1960-‐2013) 

Increasing	  trends	  in	  drought	  intensity	  and	  dura1on	  are	  mainly	  found	  in	  the	  South	  and	  Northeast	  of	  China. 

The	  most	  severe	  droughts	  occur	  in	  1965-‐1966,	  
1982-‐1984,	  1986-‐1987,	  1994-‐1995	  and	  
2011-‐2012.	  In	  the	  early	  21st	  century,	  the	  most	  
severe	  drought	  in	  2011-‐2012	  is	  located	  in	  
Southwest	  China	  with	  an	  area	  less	  than	  0.7	  million	  
km2. 

Water	  resources	  in	  the	  most	  severe	  drought	  
period	  (2011-‐2012)	  for	  the	  area	  located	  in	  
Southwest	  China	  (colored	  area)	  were	  26%	  below	  
the	  annual	  average. 

Most	  severe	  droughts	  in	  China	  during	  1960-‐2013 

Simple	  Probability	  Es0ma0on	  of	  Drought	  Losses	  in	  China	  based	  on	  Observed	  Events	  and	  Simulated/Projected	  SPI	  
Thomas	  Fischer1,2,	  Tong	  Jiang1,3,	  Buda	  Su1,3	  and	  Jianqing	  Zhai1,3	  

	  
1Na$onal	  Climate	  Center,	  China	  Meteorological	  Administra$on,	  Beijing,	  China.	  	  
2Department	  of	  Geosciences,	  Eberhard	  Karls	  University,	  Tübingen,	  Germany.	  	  
3Collabora$ve	  Innova$on	  Center	  on	  Forecast	  and	  Evalua$on	  of	  Meteorological	  Disasters/School	  of	  Remote	  Sensing,	  NUIST,	  Nanjing,	  China.	  	  

ABSTRACT:	  In	  this	  study,	  we	  use	  a	  rather	  simple	  method	  to	  es1mate	  the	  probability	  of	  losses	  
from	  meteorological	   droughts	   in	  China	  by	  using	  observed	  and	   simulated/projected	  drought	  
data.	   The	   data	   are	   based	   on	   the	   Standardized	   Precipita1on	   Index	   (SPI),	   which	   has	   been	  
calculated	   from	   observed	   monthly	   precipita1on	   data	   for	   the	   period	   1961–2014	   and	   from	  
simulated/	   projected	   precipita1on	   data	   for	   the	   period	   1950-‐2100.	   The	   SPI	   1me	   series	   are	  
assessed	  on	  their	  monthly	  intensity	  and	  the	  area	  of	  drought	  occurrence.	  The	  projected	  data	  
and	   further	   results	  are	  validated	  on	  real	  past	  events	  and	  annual	   loss	   informa1on.	  Based	  on	  
the	   spa1al-‐temporal	   informa1on	   of	   SPI	   intensi1es,	   various	   probability	   distribu1ons	   of	  
empirical	  and	  simulated	  1me	  series	  are	  calculated.	  The	  final	  results	  include	  es1mated	  return	  
periods	  for	  drought	  intensi1es,	  which	  define	  the	  probable	  average	  annual	  losses	  and	  probable	  
maximum	  losses	  for	  return	  periods	  from	  meteorological	  droughts	  in	  China.	  	  

RESULTS	  AND	  CONCLUSIONS	  
	  
The	  ability	  of	  CCLM	  in	  reproducing	  drought	  characteris1cs	  in	  China	  is	  evaluated	  on	  observed	  monthly	  climate	  datasets.	  The	  simulated	  SPI	  show	  similar	  to	  more	  intense	  
characteris1cs	  as	  the	  observed	  SPI	  (Huang	  et	  al.,	  under	  review).	  A	  dryness	  band	  from	  the	  southwest	  to	  the	  northeast	  of	  China	  has	  been	  observed	  for	  the	  period	  1960-‐2013	  (Zhai	  et	  
al.,	  2016).	  This	  has	  also	  been	  simulated	  for	  the	  future	  period	  2016-‐2100	  with	  CCLM,	  which	  shows	  a	  con1nuing	  trend	  to	  dry	  condi1on	  along	  this	  observed	  dryness	  band	  in	  China,	  with	  
strong	  drought	  tendencies	  mainly	  found	  in	  the	  Zhujiang,	  Southeast,	  and	  Northwest	  river	  basins.	  From	  low	  emission	  to	  high	  emission	  RCPs,	  the	  drought	  centers	  are	  more	  likely	  to	  
experience	  a	  southeastward	  or	  northwestward	  shia	  mainly	  caused	  by	  the	  decrease	  in	  precipita1on	  or	  the	  increase	  in	  evapotranspira1on,	  respec1vely,	  according	  to	  the	  differences	  
between	  the	  spa1al	  pacerns	  of	  the	  SPI.	  In	  regard	  to	  these	  expected	  changes,	  the	  simulated	  drought	  events	  are	  used	  to	  generate	  a	  140-‐year	  drought	  event	  catalogue	  for	  all	  major	  
river	  basins	  and	  for	  a	  countrywide	  average	  of	  China.	  The	  catalogue	  has	  been	  validated	  with	  the	  observed	  SPI	  on	  an	  annual	  basis.	  Finally,	  from	  the	  simulated	  event	  catalogue,	  the	  
probable	  annual	  losses	  and	  probable	  event	  losses	  are	  es1mated	  based	  on	  the	  rela1onship	  of	  the	  normalized	  economic	  drought	  losses	  and	  the	  basin-‐averaged	  annual	  SPI	  values.	  
	  
With	  the	  simulated	  increase	  in	  drought	  intensi1es	  as	  well	  as	  China’s	  socio-‐economic	  factors	  (e.g.	  popula1on	  and	  income),	  a	  higher	  vulnerability	  and	  exposure	  to	  drought	  events	  can	  
be	  assumed.	  In	  the	  near	  future	  the	  number	  of	  people	  exposed	  to	  droughts	  will	  increase	  due	  to	  the	  demographic	  pressure	  and	  the	  exacerba1on	  of	  disaster	  risks	  and	  drought	  
intensity.	  On	  the	  basis	  of	  the	  applied	  normaliza1on	  method,	  no	  apparent	  increase	  to	  higher	  annual	  drought	  losses	  has	  been	  detected.	  Nonetheless,	  an	  increase	  towards	  more	  
intense	  drought	  events	  has	  been	  simulated,	  which	  probably	  will	  affect	  larger	  areas	  and	  more	  people.	  Addi1onally,	  the	  es1mated	  return	  periods	  of	  simulated	  probable	  economic	  
drought	  losses	  should	  be	  especially	  considered	  when	  the	  focus	  lies	  on	  the	  socio-‐economic	  factors	  of	  drought	  affected	  regions	  in	  China.	  The	  findings	  present	  a	  sound	  basis	  for	  the	  
decision-‐making	  in	  integra1ve	  disaster	  risk	  management,	  as	  they	  can	  assist	  in	  iden1fying	  adapta1on	  measures	  towards	  the	  reduc1on	  of	  economic	  losses	  from	  droughts	  in	  China.	  
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INTRODUCTION

Geotechnical and geological hazards, threaten cultural heritage sites of Iran and

of the world.(Gizzi,2008) Moreover, Water saturation and flow in soil layers

change the bsoil conditions, which cause damages such as volumetric changes

resulting from swelling or drying processes and the loss of material strength.

This process ultimately leads to the break dam of structures.(Drdacky, 2010.

Siedel, 2010). It has been shown that climate change could be a potential drastic

threat to historical sites.(WHC, 2016)

Since 2012, some superficial profound earth cracks have been observed in the

vicinity of Persepolis World Heritage Site (WHS) and Naqsh-e- Rustam. These

cracks are, increasingly, expanding and are approaching closely to these sites.

The subsidence of the earth has been arising worries among the scientific

community. Some experts from the Ggeology Department of Shiraz University

have warned about this progressive risk during recent decade.

In this paper, we are to describe and depict the dimensions of the risk regarding

the worries about the changing risks to crisis because of the ever-expanding

cracks.

1.1 Persepolis World Heritage Site (WHS) and Naqsh-e Rustam:

Persepolis (WHS) is one the important legacies of Achaemenid period (530-330

B.C) which is located at south east of Iran (Fig. 1).

Fig.1 The location of Persepolis in the Province of Fars, Iran

It was established by Darius the great on the skirt of Mount Rahmat (Kooh-e

Mehr) with the area of 12500 m² and the altitude of 1620 m above the sea level.

It is 58 Km far from Shiraz (the center of Fars province, Iran, in Marvdasht plain

(52° 53´ 30"E and 29° 56´04"N) (Fig. 2). This historical site used to be the

ceremonial capital of Achamenid empires governing for about 200 years in the

ancient Persia. It was constructed by three kings and comprises Apadana Palace

(Bar-e am), Tachara Palace, Throne hall, Hadish Place, Treasury and The Gate of

All Nations (Fig. 3). Persepolis is the best example of Old Persian art and

architecture which is combined with styles of various obedience of Achaemenid

dynasty in the details of structures.

1-2 Naqsh-e- Rustam:

It was excavated by a delegation supervised by Prof. Ernest Herzfeld in 1931.

UNESCO declared the citadel of Persepolis as a World Heritage Site since 1979.

Naqsh-e Rustam is situated 8 Km northwest to the Persepolis WHS and

encompasses several monuments ascribed to Elamite, Achaemenid and Sasanid

eras .(Shabazi,2010)(Fig. 4).

The Persepolis WHS and Naqsh-e Rustam score the first place in respect of

visitors in Iran and hosts more than 1,200,000 tourists every year.

The local climate of Marvdasht plain:

The graph (Fig.2) and the table 1 below illustrate the local climatic condition.

The plain of Marvdasht is situated in a semiarid area with the average annual

rainfall of 250 mm. The district has faced with drought condition during recent

decade (a 30% decrease in the average annual rainfall) and the condition

aggravated during the years 2007 and 2008. The plain covers more than 150000

hectares of agricultural lands (Figure 2 and Table 1).

Findings

Surface earth cracks and earth subsidence crisis:

With a distance of 600 meters, west of Persepolis citadel and among the trees of the Pardis Garden,

there are profound cracks on the earth with a depth of 1.5 m, width of 1 m and length of 200 m.

Similar cracks were detected in 3 Km north to the Persepolis in 2012. They are about 50 m long, 70

cm deep and 50 cm wide (Fig.3).

One meter deep and 50 cm wide cracks are observed between Ka'ba-ye Zartosht (a cube structure)

and Darius tomb (engraved on the mountain slope) continuing in an intermittent pattern to the end of

the site (Fig. 4). The continuation of these cracks has caused some damages to the wall of houses in

neighborhood villages. According to the report of the Geology Department of Shiraz University, the

cracks have caused a subsidence measured about 2 to 30 cm.(Talebian, 2003).

A considerable decline in ground water table

The results of the piezo metric measurements carried out by the University of Shiraz illustrate that a

28 meters decline of groundwater table has been occurred in the plain of Marvdasht since 1951.

A chemical change in ground water quality

According to hydrological studies carried out by the Geology Department of Shiraz University, the

chemical compound of groundwater of the area have been converted from bicarbonate water, which

is the typical type of this area to chloride rich water.(Department of Geology, Shiraz

university,2016). The isochloride map ( see the change of chloride ion concentration in the study

area from 1983 to 2009 in the map below) showed significant increase of chloride concentration (150

to 200 mg/l) from 1983 to 2009 near the Persepolis area to such an extent that the bicarbonate water

changed to chloride one(Naderi et al, 2014) .

DISCUSSION

It is assumed that the underlying cause of superficial cracks is the decrease in water level which, in

turn, is affected by the following factors:

i)The drought and sever decrease in annual average rainfall which was reported to be unprecedented

during the last 50 years.

ii)The 76 percent increase of agricultural lands during the last 53 years and the development of rice

plantation have caused the local increase in surface soil evaporation and the increasing trend

continues.

iii)Over extraction of ground water through deep and semi-deep Fars Regional Water Authority in

2014 produced a map of numerous wells located in the buffer zones of Persepolis and Naqsh-e

Rustam .iv)Applying traditional irrigation methods in agricultural lands of the area and cultivation of

crops using excessive amount of water such as rice, beetroot, and etc.

v)Annual multiple use of lands for the cultivation of different crops.

It is supposed that the conversion of ground water quality is mostly due to over-withdrawal of water

and the general decline of water table has resulted in earth cracks because of earth subsidence.

CONCLUSION

The superficial earth cracks are supposed to be due to the sever decline in groundwater table. The

decrease of groundwater table in the vicinity of Persepolis and its suburb construction have

intensified the subsidence in southern part under the platform and therefore, increased its

vulnerability to get damaged. The fluctuation of water table in the plains and their rapid decrease

may cause the occurrence of the induced earthquakes in the region. Also, the establishment of the

two dams of Sivand and Dorudzan at 50 and 60km distance respectively from Persepolis and the

high number of faults in the region can increase the probability of induced earthquake occurrence.

The 76 percent increase of agricultural lands during the last 53 years and vast areas of rice plantation

have caused the local increase in superficial earth evaporation. Also, the general direction of winds

which is mostly toward Persepolis has caused the moisture content of the air to hit the calcareous

monuments and consequently has caused their dissolution by condensation.

The main reason for chloride ion intrusion is the over exploitation of the aquifer in the buffer zones.

The intrusion of chloride ions has the potential to dissolve the karstic Platform foundation over a

long period of time in the future [9]. This phenomenon could lead in gentle progression of chloride

rich water towards the base of Persepolis sofa foundation which, in turn, makes the structures

unstable.
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Fig. 2 The average annual rainfall during a decade 

(2004-2013) of Persepolis Table: Average monthly rainfall of Persepolis, 2003 to 2013

Fig….Wide deep cracks among trees in vicinity of Persepolis (2013) Fig. .. The cracks expanding to the base of Naqsh-e Rustam

structures (2012)
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Fig. 1: Flood Hazard Distribution Map of Iran 

Table 3. Peak and annual Discharges (m3/s) of Golestan River Basins 1991-2014

Abstract
Natural hazards and their disasters have been affecting Iran for many years. The

contrasting natural hazards such as floods and droughts have had chronic impacts on Iran

of which the floods of Tehran and the Province of Golestan located in the extreme south

Eastern part of the Caspian Sea and those of Tehran, the capital of Iran are the obvious

examples.

The findings of this research show:

- Severe fluctuations of the discharge of Tehran and Golestan rivers due to sudden and

severe rainfall especially in hot weather, and land use change in upstream of rivers are the

major causes of threat to the life of people and the creation of abundant damages.

- Most damages of floods in Golestan is related to floods of the Gorgan River occurred in

2001 to 2004 and the floods of the city of Tehran have caused life losses and many

damages.

- The strategies adopted in this study, which include structural and non-structural

integrated researches, development of early warning systems, modification of riverbeds

and public education can be effective in reducing the damages of floods in the regions.

Introduction
Land use and floods are closely related; therefore, any changes in land use, such as

urbanization across the catchment’s area, may trigger a sequence of flood occurrences

(Hadjimitsis 2010; Alexakis et al. 2014). The effective warning time available to respond

to a flood event, the rate of rise of floodwaters, the time of day a flood occurs, and

isolation from safety by floodwaters and impassable terrain are all factors that may

increase the potential for people to be exposed to hazardous flood situations, These factors

are important considerations that influence the vulnerability of communities to flooding in

reducing and managing flood risk. Effective warning time is the time available for people

to undertake appropriate actions, such as lifting or transporting belongings and evacuating.

Lack of effective warning time can increase the potential for the exposure of people to

hazardous flood situations (Memari and Habibnejad, 2007). In contrast, having plenty of

effective warning time provides the opportunity to reduce the exposure of people and their

property to hazardous flood situations (McLuckie, D. 2015). Spatial distribution of flood

hazards is not equal even the entire land of Iran (Fig. 1)

Our information about the flood events in Iran come mostly from recent literature, and is

not sufficient. For example, according to the Ministry of Power, from 1972 to 1996, 967

floods occurred in Iran of which 117 have made considerable damages. Over the years, it

has been estimated that the damage was about 916.200.000.000 dollars (with an average

of 39 floods per year and 36.6 billion dollars damages), (Water Resources Management

Company of Iran,2006).

Fig. 2 shows the location of a number of flood types in Iran

Major Causes of Floods in Iran

Natural

•Intense rainfall

•Inadequate vegetation and soil cover

•Steep mountain terrain

Man-made

•Land use changes

•Flood plain encroachment

•Deforestation

•Extensive gravel mining

•Improper design of infrastructure

•Improper urban drainage network
Floods of Tehran Province, a brief description of the flood in the basin of Kan Creek in 2015)

In Tehran, over the last six decades, there were 14 floods in which, except for the floods of

2015, 2541 people have been victimized (Table 1). 13 floods out of the total 14 floods

(over 87%) occurred in the warm season. The flood of 2015 occurred in the basin of Kan

Creek river (Fig. 3). Experts believe that the most important reasons of recent flooding

was heavy rain with maximum amount of 14.25 mm in a time period of less than half an

hour in the upstream area of the Kan river trespassing by people.

Floods of the Kan river
The Kan basin has a total area of 20,500 hectares located on the southern slopes of the

Elborz Mountains and its latitude and longitude are 35’ 58 ˚ to 35’ 46 ˚ and 51’ 23 ˚ to 51’

10 ˚ respectively (Fig .3), the Kan river originates from the northwest mountains of

Tehran. Its tributaries are Rendan, EmamZadeh Davoud, Keshar, Kyga and Sangan.

Average annual discharge of the Kan river is 77 million cubic meters. It’s high potential of

flooding is due to steep slope of the basin, geological formation, vegetation cover, and low

time concentration. Average slope of mountainous area is 52%

The data presented in Table 2 indicate that the Mediterranean rainfall regime in with the

major torrential rainfall occurrence in Summer, defines the rainfall of Tehran in 1954,

1994 and 2015. (Table 2)

The major causes of flooding of July 2015 in Tehran were an upstream heavy rain of

14.25 mm which precipitated in less than half an hour and land use changes in the

watershed of Kan river.

The studies of air photos of 1964 and Geoeye satellite image of 2014 indicate that recently

about 6220000 m2 of gardens and 410000 m2 of residential area have been established on

the river banks and in the river bed.

e

Fig. 2: An illustrated example of flood types in Iran

Date Deaths

1954 2150

1955 3

1963 1

1963 9

1965 1

1968 31

1970 5

1975 1

1980 2

1986 6

1987 30

1992 300

1992 2

2015 NA

Total 2541

Table 1: people killed in the City of 

Tehran because of floods of 1954 to 2015

Fig. 3: The  Kan Creek  River Basin

Rainfall (mm) Date Station

22 August 1954 EmamZadeh Davoud

20 August 1994 Kan

20 July 2015 Kan

Table 2: Summer Torrential Rainfall in Tehran(1954, 1994 and 2015)

Fig. 4. Drainage Basins of the rivers of Golestan Province

year

River
Discharge

Atrak Gulf of Gorgan Gorganroud Ghare sou

Peak Annual Peak Annu
al

Peak Annual Peak Annual

1991-1992 219.8 16.73 11 0.14 66.4 1.84 21.2 2.29
2000-2001 150 2.13 2.34 0.15

6
85.4 1.374 14.7 2.14

2001-2002 43.4 3.78 5.33 0.14
5

1380 1.36 16.8 1.64

2002-2003 137 6.704 11.3 0.24 127 1.54 27 3.04
2003-2004 266 8.29 2.6 0.27 783 4.93 28.1 4.76
2008-2009 470 4.22 15.1 0.31 173 1.23 14 1.89
2009-2010 470 2.46 4.5 0.12 210 0.603 10.3 0.397
2011-2012

2013-2014

420

53

6.57

1.17

16.5 0.24 133.8

191

2.097 28.2

31

2.73

0.46

Year
Economiccosts
(Billion Rials*)

Damage and losses

1992
The flood of 1992 was a small flood of Gorgan river with a discharge of
400m3/s

2001-
2004

6170

 400 killed, 270 thousand people badly affected by floods and 10 thousand

people left homeless.

 Thousands heads of livestock perished.

 Some 10000 ha. of forests and pastures have been extensively destroyed.

 Many main roads and secondary routes have been severely damaged.

Floods mostly occurred in Gorganroud river system.

2010-
2011

 Destruction of homes, buildings

 As Voshmgir reservoir dam created in 2005, the forests of up-stream's cities

of Gorganroud have not been damaged by the floods (Fig. 2-a, b).

2014 1830

 Infrastructures
 Roads, Agriculture Jihad, Regional Water Authority, Water and Wastewater

Company, Electricity, Communication, Gas Piping System, Natural resources,
Industries, Mines, Housing Foundation and Oil Products Distributing
Company were Damaged.

*Iranian Currency (each 34,000 rials equal to 1 US $)

Table 4. Losses and Damages of Floods during 2001-2014 in Golestan Province

Strategies

Date
2003-2005 2014

Dam construction  NA  NA

Watershed management project  NA  NA

Reconstruction of road  NA  NA

Reconstruction of houses and other
buildings

 NA  NA

Reconstruction of electricity &
transmission lines

 NA  NA

Allocated funds (Billion Rials)  1822800  1824735.2

Paid funds (million rials)  590365  61700

Implemented strategies

 “Watershed management plan and

reducing the destruction of forests

and grasslands in order to prevent and

control floods in Golestan dam

watershed” approved (2002).

 Approved FMMP by cabinet (2003)

 Biennial FMMP project (2005)

 Voshmgir dam created (2005)

 Flood prevention project extended

from Golestan dam to Voshmgir Dam

(extending 802 ha.) (2006)

 At the beginning of the
floods, a meeting was held
by the staff of Disaster
Management of Golestan
Province, then 68
machineries were assigned
to flood zones. The entire
road was opened after 48
hours of the disaster. There
was no casualty in the area.

Strategies to be carried out

 10 years FMMP project

 Construction of Voshmgir dam to

harness the floods of Gorgan river that

would be completed in 2025

Table 5. Implemented and Incomplete Strategies Applied for Golestan Floods

 Carrying out integrated flood research and structural and non-structural flood management approaches for

the preparation of a 12 year plan

 Funding and implementation of flood prevention measures which are approved by the State Planning

Council

 Accelerating financing supports for watershed and flood control projects

 development of flood warning systems

 Construction of about 40 weather forecast stations in different areas i.e. at the mountains, plains and coastal

areas with a funds of 40 billion US $

 Installation of weather radar for accurate monitoring of atmospheric phenomena and warnings

 Employment of 10 Master and PhD staff for forecasting and IT development

 Modification of riverbeds

 Construction of weirs and dams

 Riverbed reservoir

 Biological conservation

 Education of local people and development of resiliency

Table 6. Policies of Flood Risk Reduction in Golestan Province.

Floods of the Golestan Province

Golestan province with an area of 22,000 Km2 is located in the northern part of Iran (Fig. 4). The annual

rainfall ranges between 200 mm in the north to 1000 mm in the mountainous and forested lands in the south

and southeastern regions of four river basins of Gorgan, Atrak, Qareh and the Gulf of Gorgan

DISCUSSION AND CONCLUSION 

Most of the floods in Golestan are instantaneous with great discharges (Table 3). and ravaging rural lands,

pastures and residential areas. Major devastating floods of 1991 to 2014 occurred in the second half of

August. During the 1990s and 2000s numerous floods occurred in the province, but specifically the four

floods which occurred around river Gorgan in May 1992 and August 2001, 2002 and 2004 are classified as

the greatest floods of the province in the past two decades. At 29th of May 2014 a devastating flood

occurred in Azadshahr, Ali Abad and Ramian cities. The damages of the Department of Roads, Urban

Development, and Agricultural Jihad range 51%, 32% and 8% respectively (Tables 4 and 5). These damages

are related to both structural and non-structural types (Table 4). Government officials with the aim of

applying preventive measures, have introduced strategies (Table 5) and policies (Table 6) for flood risk

reduction in Golestan Province .

Challenges

The challenges of flood management of Iran are as follows:

•Diversity of flood issues(geographical, institutional and functional)

•Diversity of flood management aspects (technical, financial, legal, environmental and social)

•Human resources development(capacity building)

•Coordination between different organizations

Conclusion

1-Floods leave many human and financial losses in Iran every year. Therefore, researchers should make

extensive studies based on the principles of sustainable development in this field.

2. Climatic factors and, more importantly, land use changes in river basins are the most important causes of

flooding in Tehran and Golestan province of Iran,

3. In order to mitigate flood crisis effects, comprehensive training for directors, authorities and the public at

national, regional, and local levels are essential measures.
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Food System Shock 
Vitamins In Agricultural Catastrophes 

Michael Griswold1, David Denkenberger1,2, Mohamed Abdelkhaliq1, D. Dorothea Cole1, A. Ray Taylor3, Joshua M. Pearce4 

METHOD 
1. Found post-catastrophe foods available to fulfill daily caloric (2100 kcal) intake 
2. Compared nutrient contents of foods to US Recommended Daily Allowance (USRDA) 
3. Found available foods to fill in nutrient gaps in previous foods.  
 
RESULTS 

• From this list a diet was composed from the alternate foods 
• As all essential nutrients are present in list, it must only be balanced 
• Following charts are the proposed diet and its nutritional information as compared to the US RDA.  

CONCLUSION 
The sample diet provides adequate 
nutrition using only the alternate foods 
available during the agricultural crisis. In 
other words, it is technically feasible to 
provide for the nutritional needs of the 
planet during a widespread, agricultural 
catastrophe.  

CONTACT: david.denkenberger@gmail.com, Dr. David 
Denkenberger, Global Catastrophic Risk Institute 

An agricultural disaster would limit the available food options. The following is a proposal of alternate foods that are available 
post-catastrophe because they consume biomass or fossil fuels. When eaten in the proposed combination, they provide adequate 
daily nutrition for an average adult.  

HYOGO 
• Identifying risks and preparedness 
• Solutions for the loss of sunlight should be disseminated ahead of time 
• Gap in the Post 2015 Framework for Disaster Risk Reduction 
• Training for the scenarios here could be done at same time that other training is done 
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ABSTRACT: Construction and commissioning accidents

investigation shows that engineer’s errors in basic and

detailed phases are the main causes. We will gain more

efficiency of investment if we apply a method for Error

identification and risk assessment in basic and detailed

phases. This Risk assessment method can reduce costs and

improve environmental protection, safety and reliability of

designs. The main purpose of this study is to identify

engineer’s errors and analyse their HSE effects.

3EA-Safety Risk Assessment: 

1. Severity

2. Probability 

3. Extent of Effects

4. Control effectiveness factor

Severity Probability Extent of

effect

Control effectiveness 

factor

A B C Detectability Compliance

with legal

D E

Introduction of new method on engineering risk assessment:

Engineering Errors and Effects Analysis (3EA)

Risk No.= A*B*C*(D+E)

EA- Environmental Aspect Assessment: 

1. Severity 

2. Probability 

3. Control effectiveness factor

4. Compliance with legal

Severity Probability Control 

effectiveness 

factor 

Compliance with 

legal

Types of emission Adverse effect Sustain/

Energy

Extent of effect E F G

A B C D

Objective of 3EA method is finding human errors at the basic

and detail phases. “Hazard” is defined “Error” in the 3EA

method. 3EA method could be used in all engineering fields

that are related to design including electrical, mechanical,

process, control and instrument, piping and civil and so on

while preparing project document in basic and detailed

phases. Effect analysis is done both on safety risk and

environmental aspect. 3EA helps us to categorize project

documents based on importance and potential of error

occurrence

CONCLUSION:

After risk and aspect assessment with 3EA, priority processing

of risk numbers must be done. Author has been applying 3EA

in 7 project in oil and gas field and 5 projects is starting to find

risk and aspect based on 3EA. This method is applied in Iranian

south Pars projects that cause improvement of HSE control.

Engineers’ awareness about HSE requirements are improved

after applying 3EA. Process of preparing project documents

are corrected and design led to eco-friendly design. This

method helps to us to gather a database of potential points in

preparing documents process that could be harmful if these

would be missed. Some of engineering documents are

prepared based on new procedures. Experience of engineers

for preparing some documents is changed and necessity of

engineers experience for preparing some documents is

accentuated. Results of applying 3EA completely related to

HSE concern of companies.

Risk No.= (A+B+C+D)*E*F*G
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Introduction  

Natural disasters such as floods, earthquakes, explosions, 

fires, etc. have always threaten human lives of different 

societies. Another more serious risk is technological 

hazards caused by natural disasters in urban area especially 

industrial cities and metropolises. Natural disasters in cities 

might be the cause of huge technological disasters for their 

residents. That is why countries, particularly industrialized 

countries, have been added them to the list of hazards that 

must be managed and they have been strongly prepared for 

possible disasters caused by such hazards. Given the 

importance of this issue, this paper attempted to cluster the 

technological hazards caused by natural disasters in urban 

areas.  

Methods 

Results    

The results showed what is the sequence and relationship of the 

potential damages caused by the occurrence of the phenomenon 

on the study population which could be the whole country, a 

province, a city or an economic sector or a particular activity. 

Based on the extensive consequences of the hazards, it could be 

realized what would be the costs and benefits of implementing 

precautionary and preparedness measures.   

The study revealed that the most primary outcomes of a major 

natural disaster include widespread power failure (housing, 

transportation, banking, industry, trade etc.), failure of oil and 

gas pipelines, disruptions in satellite systems and communication 

lines, and interruption in air, sea and land transportation systems. 

The model also provided an insight that would help urban 

managers in strategic planning to prepare for the technological 

hazards caused by natural disasters. 

Conclusions  

Natural Disasters, Technological Hazards, Urban Areas, 

Clustering, Interpretative-Structural Modeling 
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Devoted to Mr. Kamal Khadka who is a forest fire martyr 

from Gulmi District. 

Bishal Ghimire/Facebook.com

INTRODUCTION RESULTS

Figure 1: Fire coverage by physiographic zones 

Plate 1: Forest fire intensity maps 
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Forest fire management: a missing agenda which needs a 

swift action for the disaster management in Nepal 
(Discussion for policy transfer to implementation sectors)

Pashupati Nath Koirala1 and Bhuban Timalsina2 

1: Planning Officer, Ministry of Forests and Soil Conservation email: koiralapn@gmail.com, 2: Assistant Planning Officer, Ministry 

of Forest and Soil Conservation 

Background 
• A key driver of deforestation in Nepal.

• Nominal allocation of the budget below 

1 per cent annually in the forestry 

sector (Out of forestry sector budget). 

• More than 25,000 community groups 

are managing about two million hectare 

forest areas. 

• About 250 groups have been 

capacitated regarding forest Fire 

management  through awareness 

camp, training of fire fighting basic tools 

and prevention activities: forest path 

maintenance, control firing on grass 

field.

Assess the government's intervention to 

control and mitigate the forest fire problem 

to save life  people and the ecosystems.

Review of the policies and analyze of the 

past five year's budget allocation in the 

country to forest fire management.  

Mainstreaming in the 

Programme 
a. Policy/Plan
• The National Strategy for Disaster Risk 

Management of Nepal, 2008 has 

poorly stated for the forest fire 

management issue. 

• Policy transfer process is in reverse 

system for the forest fire management. 

• The forest act was enacted in 1993 

followed by the forest fire strategy, 

2009 and finally a few policy options 

included in the recent forest policy, 

2014. 

b. Programme in action 

About less than two per cent group 

have been implementing as such 

professional forest fire management 

systems during five year period ( out of 

25000 user groups- 2 million ha areas) 

The remaining communities are 

dependent to follow the traditional 

methods.

• The forest fire management is still 

not getting a mainstream agenda 

for disaster risk reduction; the 

known leading plans in the forestry 

sector have been implementing a 

few activities seem inadequate in 

the field to grab the emerging 

issue.

• The earthquake of April 25th, 2015 

has triggered to think more in 

natural disaster management 

through strategic and a concrete 

plan. 

• The study recommends stimulating 

swift action to develop the forest 

fire management mainstreaming 

plan for all over the country as a 

major disaster risk reduction in the 

forestry theme. 

• Forest fire should also be included 

in Disaster Risk Reduction 

mainstream plan from the 

government.  

2009

• 49 Casualties ( 14 
militaries+ 9 firefighters  
and 26 civil people)   

2010 
• 9 Casualties 

2014

• 13 Casualties ( 9 seriously 
injured) 

2016
• 4 casualties
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The increased frequency of extreme events and uncertainty in weather patterns, 

accompanied by growth of urban population, related urbanization and corresponding 

increase in disaster exposure, contribute to rising numbers of affected people and 

economic losses from natural disasters. Floods stand out as one of the most common 

hazards, which can affect the population and assets on a great territory (EM-DAT 2016).

This research was focused on assessment of changes in flood risk caused by expansion of 

urban areas to flood-prone territories. The Lower Don River floodplain (Rostov Oblast, 

Russia) was selected for analysis, since this region is both rapidly developing and 

historically (before the construction of the Tsimlyansk dam in 1952) was considered to be 

a flood-prone area (Fig. 1) (Lagutov and Lagutov 2011). 

Methods

The most endangered settlements on the floodplain were identified. One of the most 

risky area is the floodplain to the East from Rostov-on-Don. Though no large 

settlements located there, many existing newly constructed villages will be 

submerged in all scenarios. Simulations showed that no historical large settlements 

are endangered, since they are located on uplands, outside the floodplain (e.g. 

Rostov-on-Don, Novocherkassk). However, the existing development strategy and 

plans of the Rostov-on-Don agglomeration suggest city expansion to the floodplain 

area (Lagutov and Lagutov 2011). Moreover, some of the medium size settlements 

which were actively developed after the construction of the Tsimlayansk dam, like 

Bataysk or Volgodonsk, can be characterized as unsafe areas. The territories directly 

downstream the Tsimlyansk Dam were identified as the most risky. 

Results and Discussion

Conclusion

The urbanized areas in the Don floodplain were identified using supervised classification of 

Landsat satellite imagery. Although the total population of the Rostov Oblast in the considered 

time period slightly decreased (ROSSTAT 2014), the population within the study area, especially 

in the large and economically important cities, grew following the global urbanization trend

(Fig. 2). The total built up area within the considered region (Fig. 2) increased by the 171 km2 

from 1985 to 2013. 

The urban expansion to the historically inhabited floodplain areas became possible due to the construction of the high-pressure Tsimlyansk dam, however, 

the dam cannot guarantee safety of the newly developed infrastructure downstream and communities must be aware of the risks. The most hazardous 

urbanized areas within in the Lower Don floodplain with highest flood hazard risk were defined, by simulating flood intensity for five scenarios. It was 

found that generally small villages on the river bank within the wide part of the floodplain would experience the most intense flood, together with the 

territory right under the dam. Currently most of the large historical cities lie within the safe uplands, however, some newly built settlements are situated 

at the of the low left bank as well as planned city district of Rostov-on-Don, which might be submerged in case of severe flood. The results acquired 

through this research might be of interest not only to local stakeholders (urban planners, local population), but also to a broader research community. 

Assessing flood risk for urban areas in the Lower Don River 

using GIS and Remote Sensing
Kvasha A.1, Lagutov V. 1
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Fig. 1. Lower Don River flood, 1979-05-30 (Landsat 3 satellite)

The urban area flood risks were identified through a 2-step process: identifying urbanized 

areas in the floodplain and simulating potential severe flood events.

Remote Sensing and GIS
Satellite imagery was used to identify changes in land cover, particularly expansion of 

urbanized areas in the floodplain from 1985 to 2013 (Fig. 2). Landsat 5 and Landsat 8 data 

were used for years 1985 and 2013, correspondingly. Additionally, satellite images for the 

spring months of high-water years were acquired and processed using Esri ArcGIS 10.

Simulation 
The potential flood extent and propagation were assessed using the combination of remote 

sensing and modelling tools. Flood simulation using modelling package can allow identify 

territories that are at the most risk, flood wave speed, time required to reach a particular 

settlement and other flood characteristics (Fig.3). The hydrological model for the Lower Don 

River was developed using FLO-2D cellular automata-based model (FLO-2D 2016). Five 

alternative flood scenarios were formulated based on recorded floods statistics and tested 

using the developed model (Rosvodresursy 2013). 

Fig. 4. 100-year flood intensity

Fig. 3. 100-year flood inundated area

Fig. 2. Urbanization patterns 1985-2013

Urban areas in 1985 are presented in yellow color; 

urban extension is indicated by red
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Introduction

Scenarios Year

Total 

affected 

area, km2

Flood intensity, km2

Low Medium High

1917 flood
1985 88,92 10,22 45,07 33,63

2013 121,17 16,38 62,43 42,36

1979 flood
1985 18,81 7,02 10,76 1,03

2013 19,04 7,85 10,18 1,01

20-year 

flood

1985 64,15 14,58 38,27 11,30

2013 84,59 22,50 51,85 10,24

100-year 

flood

1985 80,28 11,46 44,71 24,11

2013 107,74 15,82 63,45 28,47

1000-year 

flood

1985 92,42 9,26 42,11 41,05

2013 126,48 14,42 59,98 52,08

A flood routing model FLO-2D was used to define flow characteristics, delineate flood threatened areas and assess the risks. Five scenarios were 

selected for the simulations: 1) 1917 flood; 2) 1979 flood; 3) 20-year flood (5% probability); 4) 100-year flood (1% probability); 5) 1000-year flood 

(0,1% probability). Flood intensity, determined by maximum flow depth and maximum flow velocity, was selected as an indicator of flood hazard. 

Three flood intensity zones (high, medium, low) were differentiated to indicate flood risk. Taking the 100-year flood simulation as an example, we 

can see how areas with different flood intensity are distributed within the floodplain (Fig. 3). 

The developed flood risk maps for the five simulated scenarios were combined with the urbanized areas identified through remote sensing for both 

considered years. As a result flood-prone urbanized territories for each scenario were acquired (Table 1). The territory of the flood-prone built up 

areas increased from 1985 to 2013 for each scenario. 

Table 1. : Urbanization on the flood-prone areas
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Consolidation of Disaster Data on Construction 
Works and Buildings in Belo Horizonte City - Brazil
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Results

Most of the events were reported as Risks

or Threats.

An average of 9 occurrences of human

origin disasters and risks are recorded every

day. This average increases to 17 during the

rainiest months and decreases to 5 during

the driest ones.

98% of human origin events are associated

with the building environment.

62% of disaster victims are related to

construction works and buildings disasters.

Disaster Data Treatment

Disaster Mapping

Methodology

The disaster consolidated data were joined

and related to the shapefile basis of

neighborhoods. The population data of each

neighborhood, according to the census made

in 2010, as well as the terrain slope

information, were included in the analysis.

Results

As expected, more occurrences of disasters

and threats can be observed in the most

populated neighborhoods, whereas few or

none events were registered in sparsely

populated areas.

Some irregular urban occupations, like the

favelas Morro das Pedras (highlight A) and

Aglomerado da Serra (highlight B), are

located in areas strongly undulated and hilly,

which exposes these areas to higher risks.

While the formal city presents an annual

average of disasters and threats per area of 9

occurrences per square kilometer, the favelas

and villages present 36 occurrences/km².

Notably, this rate increases to 51 and 50

occurences/km² in Morro das Pedras and

Aglomerado da Serra, respectively.

81% of occurrences were recorded in formal

city areas. In addition, from the 20

neighborhoods with higher occurrence

records, 10 are notably middle-class areas,

where construction works are often

supervised by engineers, which indicates that

risks are not being taken into account fully.

19% of the disasters and threats happened in

favelas and villages, which accounts only for

5% of the municipal territory and 15% of the

city population.

Belo Horizonte (BH) city is the capital of the state

of Minas Gerais – Brazil and its metropolitan

region is the third larger urban concentration in

Brazil (IBGE, 2015).

Although more traditional approaches only

consider disasters as large scale events, the

Sendai Framework for Disaster Risk Reduction

2015-2030 urges a new perspective: little scale

events should be considered as local disasters

and attention should be given to them so that

they do not reach large scales (UNISDR, 2015).

In 1979, the Municipal Civil Defense Office

(COMDEC) of Belo Horizonte was created to

manage disasters and risk. Community

integration is its working basis, by which the

agency won the United Nations’ Sasakawa

Awards 2013.

This contribution aims to consolidate and

analyze the amount of disaster data recorded by

the Civil Defense Municipal System (SIMDEC)

from 2009 to 2015, focusing on construction

related occurrences.
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Introduction

Methodology

Disaster data to be analyzed was

obtained from SIMDEC records.

The amount of human origin event

records represents 65% of all

occurrences and compose the

object of this research.

As most of the events related to

construction works are punctual in

space and time, all occurrences of

the same nature, recorded in the

same day, in the same street and

neighborhood, were counted as

only one event.

Conclusion
Sendai Framework invites all communities to a new approach in disaster management:

multidisciplinarity and focus on both national and local scales. This contribution was

based on this perspective, looking for the parcel of disasters and risks related to

construction works and buildings in the municipal scale of Belo Horizonte. Treating these

data and consolidating them can help substantially in decision making processes,

providing faster updating of the contingency planning and publishing information for

community awareness. The risk perception of engineers and construction managers is

fundamental to disaster risk reduction. Reducing the risks and mitigating the impacts of

an event remain great challenges for the actual construction sector, where the risk

perception by engineers and construction managers is of fundamental importance.

1 Dot = 10
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Using the AP method, the current research surveys the progressive failure

potential of a 3-story RC intermediate Moment Resisting Frame (MRF) designed

per Iranian Seismic code due to instantaneous column removal. Furthermore, the

study investigates the validity of DIF recommended by UFC guideline by

comparing nonlinear incremental dynamic analytical results with those obtained

from nonlinear static procedure. In other words, as IDA method considers both

nonlinearity and dynamic effects, it is the most accurate tool to evaluate the

structure’s progressive collapse resisting capacity. Thus, by comparing the

capacity curves obtained from the two displacement based and force based

analytical approaches, the precision of the applied DIF can be determined.

Numerical Investigation on Dynamic Increase Factor 

Recommended by UFC 4-023-03 Guideline

M. Mashmouli1, G.R. Abdollahzadeh.1, M.J. Foroughi Moghadam2

1Babol University of Technology, Babol, Iran. 2International Institute of Earthquake Engineering and Seismology, Tehran, Iran.

Contact: m.mashmouli@yahoo.com

Progressive collapse is a dynamic and nonlinear phenomenon. According to the

static analytical approach presented in several existing regulations, a load

enhancement factor of 2.0 is required to simulate nonlinear and inertial effects.

However, in nonlinear static procedure, the multiplier is only used for estimating

the dynamic influences of the loads. The current research investigates the

progressive damage potential of a Reinforced Concrete (RC) frame structure

subjected to sudden column removal and evaluates the accuracy of the applied

Dynamic Increase Factor (DIF) approximating the nonlinear dynamic solution for

the nonlinear static method. For this purpose, based on the acceptance criteria

recommended by UFC 4-023-03 document, nonlinear static (push down) analyses

have been carried out to evaluate the progressive failure resisting capacity of

intermediate RC moment resisting frame due to instantaneous central-column

elimination at different elevation locations.

Progressive 
Collapse 

Guidelines:

Analytical Procedures:

 Linear Static

 Linear Dynamic

 Nonlinear Static 

(Push Down)

 Nonlinear Dynamic

 As the load factors were all less than 1.0, the collapse occurs in the structure

due to sudden first-, second- and third- story column destruction.

 Removing columns at upper stories leads to the lower amount of load factor

due to redistribution of loads among fewer elements.

 Comparing the maximum load factors obtained from nonlinear static and IDA

capacity curves, it can be concluded that the applied DIF, which is

significantly less than 2.0, is consistent with the real responses of the structure

under column elimination. Thus, the UFC guideline’s empirical formulas

present an acceptable estimation of the dynamic effects in AP nonlinear static

procedures. Utilizing a DIF equal to 2.0 would lead to a significant

underestimation of the structures’ progressive collapse resistance as well.

As progressive collapse phenomenon can be triggered by man-made or natural

hazards and may result in substantial casualties, it is vital to assess the progressive

failure resistance of structures accurately. The findings of the current research

work help engineers to present a reasonable evaluation of the structural

performance of buildings against a critical element destruction without using

complex and time consuming analyses. Also, designing progressive collapse resistant

structures using the aforementioned assessment leads to a considerable decrease in

the number of fatalities.
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                          Abstract 
   In 2015, the Pan American Health Organization (PAHO) issued an 
alert when a significant increase of reported microcephaly 
occurred with the spread of Zika virus in Brazil. [1] Many countries 
in Central and South America, Caribbean, U.S. Territories 
(American Samoa, Puerto Rico and U.S. Virgin Islands) reported an 
active  transmission of the virus in travelers. The Center for 
Disease Control  (CDC) confirmed the link between Zika virus 
infection in pregnant women and microcephaly of the fetus. In 
February 2016, the World Health Organization (WHO) declared the 
outbreak of Zika virus a Public Health Emergency of International 
Concern.[1] With 1,616 confirmed cases of microcephaly in Brazil 
and 496 travel related cases in the U.S., it is apparent how 
vulnerable we are to emerging infectious diseases in this world. 
    Thousands of athletes and visitors from around the world will 
come to Brazil. These people will be at risk of getting bitten by 
infected Aedes species mosquito causing Zika virus disease. When 
these infected travelers go back to their own countries, they will 
risk infecting others and further spread the Zika virus. Amidst 
concerns about possible implication to travelers, the WHO 
announced there is a “very low risk of Zika spread at Olympics” 
and reaffirmed that “only pregnant women should skip the Olympic 
Games in Rio.” 
    This presentation will provide an overview of Zika virus, its 
mode of transmission, (sexually, blood transfusion, and from 
mother to her fetus), and implication for pregnant women or 
women considering pregnancy who are traveling to endemic areas. 
This poster will present a risk analysis of the Zika virus,  and the 
phases of emergency management, e.g. Zika virus prevention/ 
mitigation, preparedness, risk communication, response and 
recovery. 

                          Objectives 
• To provide an overview of  Zika virus and why Zika virus has become 

a Public Health Emergency of International Concern. 
• To discuss the implications of Zika virus on pregnant women living in 

endemic areas and traveling to endemic areas. 
• To discuss the risks of Zika virus to athletes and visitors  who will be 

traveling to Brazil  during the 2016 Summer Olympic Games.    
• To present a risk analysis of Zika virus and the phases of emergency 

management e.g. prevention/mitigation, preparedness, response 
and recovery. 
• To promote public health education, an important key to prevention 

of Zika virus infection and mitigating future case of microcephaly.

                          Introduction 
    Many countries in Central and South America, Caribbean, U.S. 
Territories such as American Samoa, Puerto Rico and U.S. Virgin 
Island reported an active transmission of Zica virus in travelers. 
[1] With pregnant women reporting Zika virus disease in more 
than 21 countries, 7,438 suspected  cases of microcephaly and 
1,616 confirmed cases of microcephaly in Brazil [3] and 496 
travel-related cases in the United States (paho.org) [9], it is 
apparent how vulnerable we are in this interconnected world. 
How can a mosquito bite produce such a grave outcome?   
   The Center for Disease Control  (CDC) confirmed the link 
between Zika virus infection in pregnant women and 
microcephaly of the fetus. [2[ In February 2016, the World Health 
Organization (WHO) declared the outbreak of Zika virus   a Public 
Health Emergency of International Concern.[1] The CDC has 
activated its Emergency Operations Center (EOC) to a Level 1 
response for Zika, something that occurred only during Hurricane 
Katrina, H1N1 Flu outbreak and Ebola crisis.  
   With the upcoming 2016 Summer Olympic Games in Brazil, 
thousands of athletes and visitors from around the world will 
come to Brazil. These people will be at risk of getting bitten by 
Aedes mosquito causing Zika virus. When these infected travelers 
go back to their own country and get bitten by Aedes mosquito, 
they will perpetuate the chain of infection. This is a call to action 
for proactive approach in global surveillance, intensive scientific 
research for a vaccine and effective risk communication and 
mitigation measures.

                           Zika Virus 
• Zika virus is an emerging mosquito-borne virus. 
• Single stranded RNA virus that belongs to the Flavivirus genus. 
• Transmitted by an infected Aedes aegypti and Aedes albopictus 

mosquitoes  (the same family as dengue, chikungunya and yellow 
fever). [1] 
• Discovered in febrile rhesus monkeys in 1947 in the Zika forest in 

Uganda. 
• Prior to 2015 – Zika virus was found in Africa, Southeast Asia   and 

Pacific Islands. 
• 2013- 2014 – largest outbreak of Zika virus occurred in French 

Polynesia.  
•  2016 - cases of active transmission reported in travelers in 

American Samoa, Puerto Rico, U.S. Virgin Islands and U.S.A.            
• Zika virus can be transmitted through anal sex, vaginal sex, 

mother to fetus, amniotic fluids and during labor.                                   

                                                                                     

   Image taken from NYC DOH /CDC presentation [13] 

A Paradigm Shift in Zika Virus Transmission 
• Scientists have found that virus is good at mutating. 
The question is how Zika virus that has been around 
for 70 years did not cause significant clinical 
problems until the past two years. [16]  
• Virus mutated from an African to a pandemic strain 
more than a decade ago and spread east across the 
Pacific from Micronesia and French Polynesia until it 
struck Brazil.” [15] 
• There is a genetic differences in the virus taken from 
human and mosquito samples due to sexual 
transmission and mother to fetus transmission. [16]  

                         Epidemiology  
Zika virus was first discovered in 1947 in the Zika forest in 
Uganda. Since 2014, 38 countries and territories have 
confirmed vector- borne transmission of Zika virus in 
Region of the Americas since 2015.  The picture below, in 
purple color represents countries that reported active 
transmission. [1]    

   Image from Pan American Health Organization (PAHO) & World 
Health Organization (WHO) [3] 

                                          

Zika Virus Disease 
• Due to clusters of microcephaly and neurological 

syndromes,  the  World Health Organization (WHO) 
declared the situation a Public Health Emergency of  
International Concern  as of February 1, 2016. [2] 
• Zika virus illness is usually mild with 1 in 5 people 

infected will become  symptomatic.  
• Symptoms (typically resolve in a week):  
   -Fever 
   -Joint pain 
   -Rash 
   -Myalgia                               
   -Conjunctivitis     Image taken from CDC [13]                                                                                                                 
• Zika virus is linked to microcephaly and Guillain-Barre 

Syndrome.[11] Microcephaly is a birth defect where a 
baby’s head is smaller than expected when compared 
to babies of the same sex and age. 

• Guillain-Barre Syndrome (GBS) is a nervous system 
condition in which a person’s immune system damages 
the nerve cells, causing muscle weakness and 
sometimes, paralysis. [11]  

• According to CDC, historical birth prevalence with 
microcephaly of 0.5 cases/10,000 births increased to 
20 cases/10,000 births due to increase in reporting. 

• NIH projects 6 cases of microcephaly/10,000 births 
(ncbi.nim.nih.gov)  

                2016 Olympic Games in Rio, Brazil 
• With 1,616 confirmed congenital syndrome (paho.org) and 
3,433 cases that remain under investigation, Brazil pose an 
alarming concern [3] 
• The 2016 Summer Olympic Games in Rio de Janeiro, Brazil 
can spur a “full blown health disaster.” [4]  
• Some athletes ask if the Summer Games should be held in 
Brazil. [5] 
• W.H.O.says Olympics should go ahead in Brazil so long as 
people take precautions against Zika virus infection. (New 
York Times, 6/14/16) [17] 

       
A view of Christ the Redeemer at Rio de Janeiro by Getty Image [4]

                             Risk  Analysis 
• Zika virus is a major public health concern due to 

significant increase of congenital defects, e.g. 
microcephaly and Guillain-Barre Syndrome (GBS).  
•  Zika virus can be transmitted through blood transfusion, 

sexual contact, perinatal transmission during labor.    
-A United Kingdom case found high levels of Zika virus in 
semen up to 62 days after the onset of illness. [10]  

-Risk to immunocompromised patients receiving blood 
transfusion.  

-Zika virus has been detected in breast milk. [7] 
-Men who travel and get bitten by infected Aedes 
mosquito in endemic areas can infect their partners 
through sexual contact.  

• Aedes mosquito “can replicate in flower vases and tiny 
source of water, hence mosquitoes are difficult to 
eradicate.” [2] 
• Female Aedes aegypti is an aggressive biter and prefers 
daytime to dusk and indoors to outdoors. [1, 13]  
• Historical birth prevalence with microcephaly of 0.5 
cases/10,000 births increased to 20 cases/10,000 live 
births due to increase reporting (www.cdc.gov/mmwr)    
• 6 cases of microcephaly/10,000 births (NIH projection 
(ncbi.nim.nih.gov)    

                               Mitigation 
• Vector Control [12] 
    -Source reduction & contact between mosquitoes and      

people. 
    -Use insect repellant regularly (DEET, IR3535, Icaridin).  
   -Wear clothes , preferably light- colored that cover as much   

of the body as possible.  
-Install physical barriers such as window screen in buildings   
and houses.  

    -Sleep under mosquito nets. 
• Eliminate mosquito breeding sites e.g. still water soon after 

rainfall.  
• Spray insecticides recommended by the WHO Pesticide 

Evaluation Scheme may be used as larvicides to treat large 
water containers. 

• Consider moving business office from the hot zones or 
endemic area to an alternate center. Provide air conditioning 
since mosquitoes prefer hot temperature. 

• People who have been infected with Zika virus are advised to 
practice safer sex, e.g. use condoms or consider abstinence 
for at least 4 weeks after return to reduce risk of onward 
transmission.  

  

   Dengue Vaccine May Lead To A Zika Vaccine 
• The National Institute of Health (NIH) oversaw a study 

of 48 participants who volunteered to be infected with 
mosquito-borne dengue fever virus. 100% of the 
participants who received dengue vaccine (TV003) 
were protected from the disease. All volunteers who 
received a placebo came down with symptoms of 
illness. [6] 

• The success of dengue vaccine experiment may lead to 
the development of a Zika vaccines. [6]     

• A licensed dengue vaccine, (Dengvaxia) is available in 
Mexico, Brazil, Philippines & El Salvador. [7]          
Images from cnn.com 

                      Treatment and Response 
Treatment/Management: [1]  
• Zika virus disease is usually mild and requires no specific 

treatment. 
• Get plenty of rest, drink enough fluids, treat pain and  fever 

with common/prescribed medicines.  
• NSAIDS, e.g. aspirin and ibuprofen should not be given  until 

dengue infection can be ruled out. NSAIDS thin the blood 
and can increase the risk of bleeding.  
• Infected pregnant women should have serial ultrasounds. 
• Provide counseling and provide case management until birth 

& follow up of child. 
Response: [12] 
• Enhance surveillance of Zika virus and potential 

complications.  
• Strengthen capacity in risk communication.  
• Report cases of microcephaly and CNS conditions whose 

mothers traveled to an area with Zika virus transmission 
while pregnant. 
• Provide the public with the Department of Health phone 

number to report cases.  
• Strengthen the capacity of laboratories to detect virus. 

                   Recovery and Key Resources [12] 
• Mosquito surveillance and abatement should be 

continued as appropriate.  
• Evaluate long-term health impacts to the community. 
• Surveillance for Zika virus and microcephaly. 
• Follow-up on pregnant women with Zika virus infection. 
• Follow up on children with microcephaly and other 

Central Nervous System condition. 
• Provide education  to healthcare providers and the 

community. Provide outreach program in affected areas. 
• The following are Key Resources for Emergency Managers 

& Public Health Professionals: [1] 
 -NYC DOHMH http://www1.nyc.gov/site/doh/health/
health-topics/zika-  virus.page  

   -CDC http://www.cdc.gov/zika/       ---------        ---       
-PAHOttp://www.paho.org/hq/index.php?
option=com_topics&view=article&id=427&Itemid=41484  

                    Getty Images

Countries & Territories Reporting Zika Virus Disease  
in Pregnant Women & Congenital Microcephaly  [3]

Diagnostic Test for Zika Virus 
Molecular Diagnosis                  Serologic Diagnosis 
• Via polymerase chain 
  reaction (PCR) testing 
•  Available through CDC  
  & select public health  
  laboratories 
• This test is only positive  
  during the acute phase  
  of infection (7 days after 
  the onset) 
• Commercial test (Quest Dx)  
has been approved by the FDA  
   

                  

• Through IgM testing  
• Should be offered to 

asymptomatic pregnant 
women who traveled to 
endemic areas within  

   2- 12 weeks  of return  
• A positive serologic test 

requires additional assays to 
determine the exact virus 

• A negative test rules out 
Zika virus exposure  

                          Risk Impact Analysis 
• A result in economic loss, e.g. decrease in airline sales due to 

limited travels, tourism industry, foreign investments.   
• President Obama calls for a $1.9 billion to accelerate  vaccine 

research, support low income pregnant women and help 
affected countries. [8] Congress unveiled a $622 million 
package for Zika virus (fox news) while U.S. Senate is set to 
approve $1.1 billion to fight Zika virus (USA Today, 5/19/2016)                                                                                                                                                                                                                                           

• Financial hardship on families with children affected with 
microcephaly.  

• Cases of microcephaly in Brazil will add to government’s  
health cost.  

• People who live in impoverished areas cannot afford to buy 
insect repellent.  

• People with no running water tend to save water in big 
containers. This method invites Aedes mosquitoes to breed in 
these areas.       

• Infected pregnant women will need more costly diagnostic 
testing and fetal monitoring.  

• Negative impact on pregnant women who do not understand 
long-term implications of Zika virus on their baby’s life. Will 
the baby be able to live a normal life, hear or talk? 

• The Health Ministers in Brazil, Columbia, El Salvador are 
advising women of childbearing age to delay pregnancy. 

• Infected pregnant women with fetal abnormalities will be faced 
with moral, religious and ethical dilemma when asked  to 
consider terminating pregnancy.  

                          Risk Communication 
● Provide the community instructions about mosquito 

abatement and avoiding mosquitoes particularly during 
biting hours.  

● Use EPA- registered insect repellants containing, DEET, 
IR3535, picaridin, oil of lemon eucalyptus, permethrin or 
para-menthane-diol. [12]  

● Publicize travel advisories, targeting travelers especially 
women who are pregnant or thinking about pregnancy.   
Provide posters and signs at airports, public areas, hotels, 
clinics and medical facilities. 

● Surveillance and screening of blood transfusion donors.  
● Prepare for major international events in endemic areas,  

e.g. 2016 Summer Olympics & Paralympics in Brazil.   
● Many raised concerns (bioethicists) about whether the 

Olympic Games should be postponed or moved from Rio. The 
expert acknowledged that the Olympics can “result in 
amplification of transmission” but insisted that “individual 
risks in areas of transmission are the same whether or not a 
mass gathering is conducted.” (AP, espn.go.com) [5]

                             Preparedness [12] 

● Healthcare providers should discuss Zika infection with women 
of reproductive age living in or planning to travel in endemic 
areas.  

● Serologic testing  should be offered to women within 2-12 
weeks of return from travel.  

● Be prepared for specialized care with Guillain-Barre syndrome. 
● Prepare for antenatal care, counseling and support and fetal 

ultrasound capability.  
● Community-based vector control, bite prevention education. 

Use of Insect Repellant.  
● Eliminate standing water & spray insecticide to outdoor areas 

as feasible. 
● Place netting over sleeping                                                         

areas when screens                                                                 
are unavailable.  

● Wear long- sleeves shirts & pants. 
● Treat clothes with permethrin  
   or EPA  registered insecticide  
   for extra protection.

                                 Conclusion 
● With 40 countries and territories reporting confirmed 

local transmission of Zika virus, 1,616 confirmed cases 
of microcephaly in Brazil,(paho.org) [3] and 496 travel-
related cases in 50 states in U.S.A. [9], it shows how 
vulnerable we are in this interconnected world.  

● The implications of Zika virus to pregnant women are 
devastating. The negative effect on the country’s 
economy, public & private health care resources can be 
overwhelming.  

● Amidst concerns about possible implication to travelers 
during the Rio Games, the WHO announced that there is 
a “very low risk of Zika spread at Olympics.”(AP espn. 
go.com) WHO reaffirmed that “only pregnant women 
should skip the Olympic Games in Rio. The individual 
risks in areas of transmission are the same whether or 
not a mass gathering is conducted.” 

● The statistical projection of microcephaly cases is low, 
but at the end of the day, having a case of microcephaly 
can be devastating, financially and emotionally to a 
family. The 1,616 confirmed cases of microcephaly in 
Brazil can overwhelm its economy and public health 
resources. Hence, we should focus on public health 
education, Zika virus prevention, mosquito eradication, 
virology study and come up with a vaccine.
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Abstract 

Background: Children are a major group who are affected by natural and manmade disasters in the word. So, 

Children as vulnerable group should be considered in disaster risk reduction policies. The main objective of this 

study is being attention to children in disaster situations by positivism approach that would be child capacity in 

disaster risk reduction. 

Method: This is a qualitative study design focusing on the positive role of children in disasters and disaster risk 

reduction. Several peer review group discussions had been done by national and international experts. Major related 

databases were evaluated to make evidence base documents and assess if the hypothesis-children has capacity that 

should be consider in disaster risk reduction- is worth to be consider or not. Principle investigator had participated at 

international conferences and meeting to find the key person for the question. PI had contacted with experts in the 

field of child, disaster and disaster risk reduction by face-to-face interview at international conferences and also 

Skype interview had been held and followed by emails to extract data according the study aim. Furthermore, 

contextual analysis was used for data synthesis. 

Finding and conclusions: In new approach it is believed that children have potential capacity instead of 

vulnerability. Accordingly, children ability should be recognized to improve risk reduction programs in the 

community and in this way decrease the consequence of disasters on children health and their happiness. Up to now, 

because of less attentions to child capacity in disaster risk reduction schedule’s ; it is necessary that policy makers 

concentrate on further concentrations regarding to how they use the children potential capacity for both natural and 

manmade events. 
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Abstract: The aim of the development is to create an information system for decision support and risk

management in area of future urban solutions from point of view friendly settlements and other

infrastructure. This system will evaluate (in a multidisciplinary and multi-criterial way) risk of future

utilization of an area. Outputs of the system will be useful for decision-making of land usage and will apply

to urban solution, urbanism and development studies. For effective assessment and risk modelling we used

methods based on theory of complex systems or soft computing.

THE STUDY IS SPONSORED BY THE PROJECT NO. TD03000037 OF THE TECHNOLOGY AGENCY OF THE CZECH REPUBLIC. 

The goal of the project is to research and develop an informatics system for supporting of decisions, which have to be done

in areas of urban planning, namely in projects aimed on realisation and exploitation of residential zones with cost-saving

infrastructure, which is also environmentally a sociologically favourable also for areas touched by intensive industrial

activities (brownfields).

Said informational system has been tested on a specific site, which is the revitalised area in neighbourhood of the “Lake

Most“. The system will collect the relevant data and create a supporting base for to evaluate risks connected with

exploitation of the territory from the urbanistic point of view. This evaluation of risks should avoid to make non-effective

investments on sites, where some kinds of risk could be initiated in the future.

The informational system (software) includes elements of artificial intelligence and non-linear dynamic. Also new methods

will be incorporated in the system, those have been proposed in the form of complex method for to evaluate suitability of a

territory for urbanistic exploitation including risks based on verified or newly gained analytic and empiric relations. The

evaluation will cover different points of view, including economically favourable, environmentally and sociologically friendly

ones, under influence of time and, it will make possible to use different scenarios, which have to be evaluated from the

urbanistic points of view. The method has been based on the approach that by reaching of certain threshold values during

different ways of the landscape exploitation one can notice different stages of unstability in certain parts of the exploited

territory including endangering of goals, i.e. investments.

The solution of the project uses theory of complex systems and non-linear dynamic. For chosen parts of the system, there

will be proposed different criterions and evaluating principles, based on proven analytic or empiric practices. These practices

will be integrated into informative tools, which will provide results and data for decisions about future exploitation and next

directions for development of the territory. Together with classic mathematic and statistic methods, also tools and methods

from the area of soft-computing will be used.

The system will collect and transfer the relevant data and create a supporting base for to evaluate risks connected with exploitation of the territory from the urbanistic point of view. This evaluation of risks

should avoid to make non-effective investments on sites, where some kinds of risk could be initiated in the future. The results of this work can be used over long time period due to the fact, that there will be

next open-case mines closed in next years. The aim when creating the IS URBAN will also be to secure its easily extension-ability also for other environmental data, which makes it possible to use also for other

areas touched by human activities, such as re-cultivation, or on areas endangered by geo-hazards etc. We suppose, the users will be mostly owners and estate-keepers or authorities.

In the last century, there were extensive changes done in the landscape. It was a deep mining of coal and lowering of groundwater level in the first step, then the open case mining in the second step, which

was followed by partial filling in of the pits by dumps and, flooding of the residual pit by water in the end. Thus, an environment was created, which structure changes significantly in time and space, changing

the conditions for following utilization due to this. Accountable decisions about next exploitation of these landscapes and areas ask for complex information based on multi-disciplines approach. It is the only way

how to take into account all the risks, which could disturb or limit the development.

The landscape after finished coal mining, which has been chosen as a model location, has a lot of very unusual parameters, which make unusable the common methods used in landscapes or civil engineering.

The outputs from IS URBAN allow to the future users of these landscapes with non-standard natural conditions to carry out more easily a monitoring of complex interactions between natural processes and

technologic systems as a base for evaluation of future exploitation or of different actions by integration of different points of view. Thus, it will be possible to choose a usage for a specific part of the landscape in

such a way, which will not be disturbed nor limited by specific features or functions nowadays and in the future, too.

GEO-TOOLS

www.geo-tools.cz

When making a multi-criterial evaluation of risks, a method should be used, which allows to evaluate the total value of risk

connected with the landscape and its future exploitation. For to be able to calculate such clearly defined risk values for each

locality, it was necessary to propose the system of finite steps (methodology), which enable, after certain exactly defined

steps, to calculate or to estimate the crisp risk value for the landscape. It the same time, it has to inform us about

uncertainty or plausibility of this value for decisions in the future.

For this reason, it was necessary to propose an integrated method, which incorporates both the classical deterministic

approach and the approach known from theory of complex systems. It was also necessary to consider the fact, that we

don´t have all the data necessary, in requested time or spatial density. That´s why it was necessary to combine classical

mathematic or statistic methods for evaluation of time series together with tools, which enable to transform unmeasurable or

estimated or even approximatively factors into numerical model with the goal to evaluate and predict features of the system

after extreme change of conditions for some of its input parameter.

This methodology have been integrated into Information System URBAN, which is system for decision support in usage of

landscapes after re-cultivation. IS URBAN was developed as the system for information and risk evaluation. The system is

based on integration of problem-aimed data from monitoring of dynamic processes in hydrology, hydrogeology and

hydrochemical status of a landscape and selected geodynamic processes in real time. This system enables to carry out a

sensitivity analysis and to evaluate related scenarios as a base for knowledge based decisions about concepts of regional

development or, as a base for more effective and more complex evaluation of variants of activities for revitalization or hazard

avoiding.

For to be able to evaluate a definite size of risk for each site, it was necessary to create a comprehensive procedure

(method). It must be able to calculate a clear value of risk in the site after some exactly defined steps and, it must be able

to evaluate the plausibility of this value for future decisions. It has to be noted, there are not exactly measured values

available for some factors, with requested frequency or in real time.

The systems for support of decisions generally include supporting tools for

evaluation and controlling processes, which guide the user, when searching

and evaluating variants of solutions and decisions. The system IS URBAN has

been tested and implemented on model sites Lake Most. The information

system URBAN here collets available data including making overview of

classified information about sites, including possibility of their further

processing. This system also enables to administrate the site based on both

historic and newly created analysis for strategic and operating decision about

technical exploration. The tested sites are characterized by complex natural

and anthropogenic conditions.
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Abstract: Information system is developed and implemented as an expert system for analysis, assessment and

risk modelling. The aim of development of information system are the analysis of existing and assessment of

future dynamics of groundwater resources. The system consists of parts enabling acquisition, management and

processing of the long-term monitoring data (treatment and display of raw data, data derivation, data

visualization, trend analysis, time series and spatial distribution analysis) and methodology for use of the long-

term monitoring data for assessment of existing groundwater resources and their future changes in given area,

considering expected development of climate and land use. For effective assessment and risk modelling we used

methods based on theory of Complex Dynamic Systems or Non-linear Dynamics.

THE STUDY IS SPONSORED BY THE PROJECT NO. TA04020207 OF THE TECHNOLOGY AGENCY OF THE CZECH REPUBLIC. 

The information system has been tested on 2 localities (“anticline Jetrichovice” and “Tlustecky blok”), used for waterworks purposes. In the same time, for these localities long-term time series of rainfall,

underground water surfaces, consumption and flows are available. The next goal of the testing is to incorporate all the available data, including models and information connected with capacity of water

resources for different climatic scenarios. The information system presents data for reading and evaluation done by expert(s) (i.e. graphs, maps, GIS) or, for export in selected formats of simulation tools. The

evaluation methodic includes influence of average temperature and rainfall together with frequency of extremal climatic and other influences (if they prove to be important, for example change of infiltration

ability of the landscape) into sources of underground waters, together with influence of drainage and consumption of water.

GEO-TOOLS

www.geo-tools.cz

The main evaluation of water-reserves in underground has been done in Czech Republic by large hydrogeological survey in

years 1970 – 1980, but without consideration of surface-fluctuation of water-reserves. In this scope, also a monitoring net has

been proposed, which has been later used also for monitoring of surface of water-reserves. It means, that in the past no data

about water-reserves have been available and, there was no demand to have any tool, which collects, stores and evaluates time

series of different nature. Today, long-term continuous data collections (time series) about rainfalls, temperatures, surface-

fluctuation of underground water and about flows are available, which can be used for to indicate changes in water-reserves

availability, to evaluate actual surface of underground water, to describe mechanisms having influence to underground water

and, to test credibility of monitoring system.

For to solve the above described problems, sophisticated software tools have to be used, which enable to work-out data of very

different nature (gained from different sources) and, then to create an informative database for their analyse and for prediction

of next development. Nowadays, the solvers of hydrogeological projects, connected with underground waters, are mostly able

to analyse the data only partially and with difficulty because of their diversity. But, because the hydrogeological structures are

systems with very intensive dynamic, the evaluation of their changes during time must be realised continually on both local and

regional level. It is also necessary to update the databases regularly and to work them out on a unified platform. Today, there

are also problems with interpretation of historic data in unity with actual analyses, because some parts of older input

information can be lost. An information system, developed in the scope of proposed project, should enable to store data from

different sources into common database and to explain their importance for history and future development of water resources

including trends.

The information system becomes a tool for creating database of all available data, connected with resources of ground waters.

It will enable to collect, store, manage and analyse of hydrologic and hydrogeological data in user-friendly environment. The

data correspond to variables (undergoing changes during time) on inputs into hydrogeological structures (rainfall, percentage of

rain infiltration etc.), in the hydrogeological structure (fluctuation of surface) and in artificial or natural drainage of

hydrogeological structures (natural drainage into recipients, consumption of water for waterworks). These data will be

integrated into a unique database, which is connected with Human-Machine-Interface enabling to describe interactions between

the water capacity on the input into hydrogeological structure, the amount of water in the hydrogeological structure and the

water capacity coming out from the hydrogeological structure. In the same time, this system enables to incorporate data of

very different nature and, to catch influences not considered yet (i.e. socio-economic influences or development of

infrastructure in the area).

The data stored can be figured in graphs in the user friendly environment. They can also be used for to create combined graphs

with time series, i.e. rainfall or consumption of underground waters vs. fluctuation of surface in the underground. Due to this,

the user will be possible to analyse capacity of stored underground waters. The analysis of influence of input changes into

capacity of stored water (consumption, infiltration connected with climate changes) and of measured results (changes of

surface, change of flowing-out etc.) can reveal to the user the mechanisms of dynamic changes in underground waters capacity.

Based on analysis of all actual and historic data, the user will be able to predict future development of water resources and to

asset the influence of unfavourable phenomenon (higher consumption during dry period vs. lower infiltration from rainfall).

The higher the temperature between decades is, the higher the ratio of evapotranspiration is. Also, due to agricultural and

forest activities, the direct drain increases instead of infiltration into underground. After regular analysis of underground waters

in dependence of water amount on inputs and outputs, it will be possible to reveal this unfavourable phenomenon and, to

propose a way for to minimize its negative influence.

When making a multi-criterial evaluation of risks, a method should be used, which allows to evaluate the total value of risk

connected with groundwater resources. For to be able to calculate such clearly defined risk values for each locality, it was

necessary to propose the system of finite steps (methodology), which enables, after certain exactly defined steps, to calculate

or to estimate the crisp risk value. It the same time, it has to inform us about uncertainty or plausibility of this value for

decisions in the future.

For this reason, it was necessary to propose an integrated method, which incorporates both the classical deterministic approach

and the approach known from theory of complex systems. It was also necessary to consider the fact, that we don´t have all the

data necessary, in requested time or spatial density. That´s why it was necessary to combine classical mathematic or statistic

methods for evaluation of time series together with tools, which enable to transform unmeasurable or estimated or even

approximatively factors into numerical model with the goal to evaluate and predict features of the system after extreme change

of conditions for some of its input parameter.

The information system (software) includes elements of artificial intelligence and non-linear dynamic. Also new methods will be

incorporated in the system, which have been proposed in the form of complex methodic for evaluation of time series (it means

crisp numeric values) from different time intervals together with data of different nature (for example described with vague

terms like “intensive rainfall” etc.
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Introduction 
The design and delivery of measures to reduce disaster risks and enable better health 
outcomes can be achieved by better understanding of the health impact of disasters and 
the potential risk factors that influence the disaster related health burden. However, 
information about disaster health impacts in the post-acute periods is particularly scarce, 
and the potential mechanisms through which socioeconomic factors may affect the disaster 
impact on long-term health are even less well evaluated.  

Objectives 
We investigated the existing literature in relation to disasters with two objectives: a) to 
assess the mid- to long-term health impact of disasters with regard to the presence of 
persistent negative health consequences, and b) to identify the social determinants 
associated with these impacts. 

Methods 
To address potential social determinants of health in post-disaster situations, we considered 
the conceptual framework proposed by the World Health Organization’s Commission on 
Social Determinants of Health. In the framework, individual health outcomes are considered 
as the result of the interaction of several determinants functioning at three different 
domains: (1) determinants related to the socioeconomic and political context, (2) 
structural determinants, and (3) intermediate determinants. 
Literature search criteria 
Peer-reviewed observational studies that both assessed disaster impacts on health in the ≥ 
3-month period following a disaster by quantitatively comparing exposed- and less/
unexposed- (or control) groups, and addressed associations between social determinants 
and the disaster impact in a quantitative or non-quantitative/descriptive manner or by 
reference to other literatures, were included. Disasters due to natural, technological and 
societal hazards were included. Wars and conflicts were excluded from the scope of the 
study. Any quantitative health outcome measures were eligible for inclusion. Health 
consequences of radiation damage were excluded. No language restrictions were applied. 
Literature search method 
The following electronic databases were searched from their dates of inception to August 
2014: PubMed, Embase, POPLINE, LILACS, CINAHL and PsycINFO. Key personnel and 
organizations working in disaster risk management for health were contacted to identify 
additional references. The proceedings of major disaster conferences were also searched. 
The data collection were based on guidance from the Cochrane Handbook for Systematic 
Reviews. 

Results 
As a result of the literature search, we identified 28 studies. 
Characteristics of the studies 
Most of the studies investigated a 'major' disaster, where an internationally recognized 
name had been given (n=27: 96.4%). Major event sites were disaster-prone Pan-Pacific 
countries, including China, Colombia, Japan, and Taiwan. The most frequently studied 
single type of disaster was earthquake (n=16: 57.1%), followed by cyclone/hurricane (n=4: 
14.3%) and tsunami (n= 2: 7.1%). Four studies addressed multiple-hazards, i.e. the 2011 
Great East Japan Earthquake, subsequent tsunami and nuclear power plant incident. Post-
disaster periods studied ranged from 3 months to 40 years (median: 1 year). 
Mid- to long-term disaster impacts on health 
In the 28 studies identified, the following outcomes were addressed: 1) mortality (excluding 
suicide); 2) suicide death; morbidities from 3) mental and behavioural disorders, 4) 
diseases of the circulatory system, 5) infectious and parasitic diseases, and 6) nutritional 
diseases; and 7) outcomes based on biometric data (e.g. BMI, HbA1c, SBP). The most 
frequently studied outcome was mental and behavioural disorders (n=15, 53.6%), followed 
by mortality (n=4, 14.3%), and diseases of the circulatory system (n=4, 14.3%). All the 
health outcomes, evaluated by several outcome measures, demonstrated a statistically 
significant increase in risk in the post-acute (> 3 months) phase after the disaster in more 
than one study. Table presents the range of post-disaster relative risks by health outcome. 
Social determinants influencing the disaster impact on health outcomes 
Major themes were identified as proxy indicators of the potential social determinants of the 
disaster impacts on health in accordance with the WHO's framework on SDH. The themes 
were stratified by the three domain. 
(1) Socioeconomic and political context 
Five studies (17.9%) addressed this domain, in which we identified six themes: the 
insurance system (n=1), national and international societal attention (n=1), public security 
(n=1), cultural mentality (n=1), evacuation policy (n=1), and policy for vitamin A 
supplementation (n=1).  
(2) Structural determinants 
Fourteen studies (50.0%) were identified that included analyses of the impact of the 
structural domain, addressing nine themes: age (n=8), gender (n=8), marital status (n=1), 
education (n=1), immigrant background (n=1), social class (n=1), income (n=1), and 
occupation (n=1).  

Social Determinants of Mid- to Long-term Disaster Impacts On Health: 
A Systematic Review 
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(3) Intermediate determinants 
This domain was addressed by 16 studies (57.1%), with a total of 20 themes identified.  
3.1  Behavioural and biological factors (n=5, 17.9%) : smoking, alcohol consumption, 

change in exercise, change in diet, and substance abuse.  
3.2  The health system (n=5, 17.9%): insufficient sanitation, insufficient food supply, loss 

of medical records, lack of health insurance, and post-disaster psychosocial 
aftercare.  

3.3  Social-environmental or psychosocial circumstances (n=14, 50.0%): (lack of) 
social and community support/attention, displacement/living in a temporary housing, 
experience of life threat, financial loss (aid), insufficient litigation, living without family, 
loss of job, loss or injuries of family members or loved ones, property loss/damage , 
and social disruption. 

 
Table: Disaster impacts evaluated in included studies (n=28)   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusions 
The health impacts of most major disasters persist over months/years. More dedicated 
investment should focus on underlying determinants of health/vulnerability to identify 
entry points for more effective action. Such a focus would also support the development 
of meaningful strategic directions for health policy work on post-disaster recovery, 
including long-term disaster risk reduction. In addition, more research attention with 
regard to the mid- to long-term health impacts should be given to events including 
transport accident, infectious epidemics, and drought as well as more diverse health 
impacts, such as chronic diseases, and their social determinants, which are not well 
covered in the literature. 
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Effect measure by health outcome 
(number of studies, and percentage) References Follow-up period 

in months 

Statistical significance of  
relative risk (p<0·05) 

YES ’YES' in some 
group NO 

Mortality (n=4, 14.3%) 　 　 　 　 
Hazard rate Nomura et al. (2013) 12 　 ◯ 　 
Incidence rate Chan et al. (2003) 12 ◯ 
　 Burton et al. (2009) 12 　 　 ◯ 
Number of cases Kario et al. (1997) 3.5 ◯ 

Suicide (n=1, 3.6%) 　 　 　 　 
Incidence rate Hyodo et al. (2010) 36 　 　 ◯ 

Mental and behavioural disorders (n=15, 53.6%) 
Mean disease rating score Bodvarsdottir et al. (2004) 3 ◯ 

　 Toyabe et al. (2006) 5 ◯ 　 　 
Zubizarreta et al. (2013) 5 ◯ 

　 Kolaitis et al. (2003) 6 ◯ 　 　 
Heir et al. (2011) 6–14 ◯ 

　 Scott et al. (2003) 8 　 ◯ 　 
Chiu et al. (2002) 9 ◯ 

　 Sawa et al. (2013) 9 　 ◯ 　 
Dell'Osso et al. (2013) 10 ◯ 

　 Li et al. (2011) 12 　 ◯ 　 
Seplaki et al. (2006) 15 ◯ 

　 Van Loey et al. (2012) 24 　 ◯ 　 
Kadri et al. (2006) 40 years ◯ 

Odds Wahlstrom et al. (2009) 14 　 ◯ 　 
Prevalence Sawa et al. (2013) 9 ◯ 

　 Toukmanian et al. (2000) 12 ◯ 　 　 
Kadri et al. (2006) 40 years ◯ 

Diseases of the circulatory system (n=4, 14.3%) 　 
Hospital admission rate Sofia et al. (2012) 4 ◯ 　 　 

Gautam et al. (2009) 24 ◯ 
　 Jiao et al. (2012) 41 ◯ 　 　 

Mortality rate Nakagawa et al. (2009) 36 ◯ 
Certain infectious and parasitic diseases (n=1, 3.6%) 　 

Odds Nsuami et al. (2009) 16 ◯ 　 　 
Prevalence Nsuami et al. (2009) 16 ◯ 

Nutritional diseases (n=1, 3.6%) 　 　 　 
Prevalence Choudhury et al. (1993) 6 　 ◯ 　 

Biometric data (n=3, 10.7%) 
Measured value Ogawa et al. (2012) 4	 ◯ 

　 Ogawa et al. (2012) 4 　 ◯ 　 
Tsubokura et al. (2013) 6 ◯ 

　 Gautam et al. (2009) 24 　 　 ◯ 



Climate change has now emerged as one of the most 

serious threats impacting on the conservation of 

archaeological buildings. Protecting and managing 

World Heritage sites in a sustainable and effective 

manner is a shared responsibility. Therefore, there is a 

need to publicize all available information 

As a result of recent periods of drought, subsoils with a 

significant clay component have been subject to 

shrinking as they dry out. Where buildings are 

supported on such soils (also known as reactive soils) 

they will tend to settle unevenly as shrinkage takes 

place. This often leads to cracking in brickwork and 

stonework. Conversely after periods of rain the dry 

clays will tend to swell. This tends to lift buildings (also 

called heave). Again this can be uneven and can cause 

cracking in different places to the shrinkage cracking. 

In some cases the shrink and swell cycles will simply 

open and close cracks. 

There are several measures that can be taken to 

reduce the amount of movement and damage. Some 

measures include remedial works to drainage, site 

grading, moisture control by paving or buried 

membranes, crack reinforcing, wall jointing, tree 

removal and in some cases underpinning. 

Reactivity refers to the tendency for the clay soil 

beneath the footings to shrink and swell with changes 

in moisture content which can lift and lower the 

building. 

In this research the effect of drought on 33 pol as a 

heritage bridge in Isfahan is investigated. 
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The 1972 UNESCO World Heritage Convention is the 

principal instrument for identifying and protecting, for 

the benefit of current and future generations, the 

outstanding natural and cultural heritage of the world, 

and encouraging international cooperation for its 

conservation.  

The fact that climate change poses a threat to the 

outstanding universal values of World Heritage sites 

has several implications for the 1972 Convention. 

Lessons learnt at some sites show the relevance of 

designing and implementing appropriate adaptations 

measures. Research at all levels would also have to be 

promoted in collaboration with the various bodies 

involved in climate change work, especially for cultural 

heritage where the level of involvement of the scientific 

community needs to be enhanced. 

Protecting and managing World Heritage sites in a 

sustainable and effective manner is a shared 

responsibility under the Convention. Therefore, there is 

a need to publicize all available information on the 

threats posed by climate change and the potential 

measures for dealing with them. 

Climate change has implications for natural and 

societal systems (agriculture, human health, forestry, 

and infrastructure) including natural and cultural 

heritage. The assessment of the impacts of climate 

change on cultural World Heritage must thus account 

for the complex interactions within and between 

natural, cultural and societal aspects. 

 

History 

33 Pol Bridge is a stone double-deck arch bridge in 

Isfahan, Iran. It is also called Siose Bridge (which in 

Persian means “33 Bridge” or “Bridge of 33 Arches”) or 

Allah-Verdi Khan Bridge. Si-o-se Pol Bridge is built by 

the chancellor Allahverdi Khan Undiladze on 

commission from from Shah Abbas whose chancelor 

he was.  

Construction of the bridge began in 1599 and ended 

1602. Bridge is long 298 meters and wide 13.75 

meters. It has 33 spans from which it gets its name 

with the longest span of 5.6 meters, crosses Zayandeh 

River and is located in the southern end of Chahar 

Bagh Avenue. Bridge has a large plane at the 

beginning of the bridge where Zayandeh River flows 

faster. There it has more arches making with that a  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The drought that has devastated southeastern Iran and 

Afghanistan has wreaked its own peculiar havoc on 

Isfahan, in north-central Iran. For two years, its river has 

been bone dry, except for brief periods when man or 

nature managed to make the water flow again. Where 

once water beckoned, there is only a sandy, rocky plain 

stretching as far as the eye can bear to look. Imagine 

Paris without the Seine, London without the Thames. 

Isfahan, with just over a million people, may be smaller, 

but its people are no less passionate about the Zaindeh 

River, or Zaindeh-Rud, as it is called in Persian.  

''Isfahan doesn't have a meaning without the river.''  

The river's arid turn has had some serious 

consequences. A power station had to be shut down. A 

hundred thousand farmers are out of work, their fields 

parched. Water is being rationed in the city; for the poor 

in particular, drinking water can be hard to find and very 

important heritage structure will be damaged by lack of 

water. Zaindeh-Rud means ''the river that gives 

continual life,'' and once it did. It irrigated fields 

upstream and irrigated the city's social life as well. 

Couples walked along its grassy banks, catching their 

reflections in the water. Children took off their shoes 

and waded on the cobblestone ledge running beside 

the brick and stone bridges that arched over the river. 

Boats moved dreamily along the surface. ''All the 

beauty of this city was this river,'' ''It gave the city life. 

Now it's like a desert in the middle of the city. They 

would be better turning it into a park.'‘ Doing so -- 

barring the river's return once the drought ends -- might 

take a visionary equal to the one who developed 

Isfahan in the first place. Zaindeh-Rud sink day by day, 

thinning in some patches more quickly, like a man 

losing his hair, until the riverbed was completely bald. 

Now the bridges seem like redundancies, crossing over 

a stretch of land that people just walk across. ''The 

bridges have no meaning'‘. There are also worries that 

the bridges, constructed to be lubricated by water, may 

crumble. Drought is certainly the most to blame for the 

river's disappearance. Poor water management, with 

much of the water used for irrigation lost through poor 

pipes and drainage, has not helped.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

  

 

 

suitable place for a tea house that can be accessed 

from the southern bank. There are two levels of arches. 

Lower level has 33 arches while upper has two arches 

above lower lever arch and one arch above pier. Road 

that goes on the upper level is bounded by two high 

walls that protect travelers from winds and pedestrians 

that can walk there, from falling. 33 Pol Bridge is 

considered largest Iranian construction on water.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Due to the drawbacks of crisis management, employing 

proper risk management techniques has been 

suggested. In order to move from crisis management to 

risk management, risk of drought in Isfahan province 

should be evaluated. Drought hazard index and 

vulnerability index are components of the drought risk 

management. Standardized Precipitation Index (SPI) 

must be used as the index of drought hazard.  

Weighted Linear Combination (WLC) technique has to 

applied for combination of vulnerability indicators. To 

assign weights to the criteria, an Analytical Hierarchy 

Process (AHP) also should be used. After providing the 

maps, fuzzy membership functions for every criterion 

will be used for their standardization.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drought is a one of the most important natural 

disasters that have high socio-economic and 

environmental impacts. However, drought is more than 

a physical phenomenon or natural event. Its impact 

results from the relation between a natural event and 

demands on the water supply, and it is often 

exacerbated by human activities. The traditional 

approach to drought management has been reactive, 

relying on crisis management. Over the past three 

years, however, the river has been dry, the result of 

little rainfall and a lack of sufficient water 

management. Residents who in the past would stroll 

along Isfahan’s riverbanks and breathe in the cool 

breeze off the flowing water instead cover their faces 

to defend against the dust blowing from the dry 

riverbeds Zaindeh-Rud sink day by day, thinning in 

some patches more quickly, like a man losing his hair, 

until the riverbed was completely bald.  

Now the bridges seem like redundancies, crossing 

over a stretch of land that people just walk across. 

''The bridges have no meaning‘.‘ There are also 

worries that the bridges, constructed to be lubricated 

by water, may crumble.  

Drought is certainly the most to blame for the river's 

disappearance. Poor water management, with much 

of the water used for irrigation lost through poor pipes 

and drainage, has not helped.  
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Since bottled water is the essence of life and is widely consumed by all ages worldwide, why not use water bottles to spread awareness 
during emergencies? Bottles can carry instructions and direct messages that can guide people on how to act when facing an 
unexpected situation. People who purchase water bottles will benefit from various forms of preparedness and precautionary measures. 

This gives both the producer and consumers a comparative advantage.

T H I N K  .  A C T  .  S A V E  L I V E S

T H E  E S S E N C E  P R O J E C T

E S S E N C E

P R O J E C T

T H E

EARTHQUAKE POST-MEASURES
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P R E - M E A S U R E S

P O S T - M E A S U R E S

Labeling on the bottles in the form of:

• Written form: For the literate
• Visual form: For the literate & illiterate

• Braille characters: For the   
  blind & visually impaired

At the same time, a certain percentage of the profits will be 
donated in the form of water bottles so people in need can also 
benefit from the information.

A certain percentage of the total sales will support people in need 
during emergencies situations

All manufactured water bottles have to be environmental friendly, and:

  • Toxin Free (bisphenol A: BPA-free plastic bottles)
  • 100% Recyclable (biodegradable PET plastic bottle)
  • Eco-Friendly (Less PET Plastic to be used per Bottle)
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ABSTRACT  
The greater part of urban heritage, especially of the medium and small Algerian cities, is subject to a major seismic risk. The probability of a happening earthquake is strong and the territories vulnerability 

is great. Legislative procedures are implemented to support urban heritage and managing natural disasters. In fact, the Permanent Plan of Safeguard and Enhancement of Saved Sectors (PPSMVSS) as 

an instrument of protection, preservation and enhancement of this heritage, in its content, does not guide decision makers on how to manage the vulnerability of preserved areas from the earthquake. 

After the disaster of the earthquake that hit the Algerian Centre (wilaya of Boumerdes) in 2003. A legislative framework was created while other texts have been adapted. Emergency measures operations 

are launched to preserve the under threat monuments and protected areas. 

Saved sectors of Dellys, in the wilaya of Boumerdes and Ténès in the wilaya of Chlef are all the time subjected to seismic risk. This poster presents a comparative study of two PPSMVSS Dellys and 

Ténès and the management of the vulnerability of their two safeguarded areas. As a first result of this study the setting up of indicators to be taken into account in the development of plans for the 

protection and management of conservation areas. 

Keywords: safeguarded Sector PPSMVSS, catastrophe, seismic risk, management  

INTRODUCTION  

 Algeria is a land of great diversity; it presents a number of various regions and very distinctive with 

rich historical, cultural and natural heritage. This rich cultural and natural heritage is stunning by its 

historical and symbolic meaning, witnessed the civilization passage through this territory. This is an 

invaluable archaeological, architectural and urban variety. 

However, the country is facing a huge housing needs, new construction became the dominant 

preoccupation of Algerian public authorities. Thereby, the existing heritage is left for its sake and is 

even daily deteriorating due to the lack of maintenance. The deteriorating constructions were often 

cleared than rehabilitated. 

THE AIM OF THIS RESARCH 

Is to contribute to the debate on the management process of the built heritage in the context of 

seismic risk in contemporary Algeria.  

The research is centered on the comparative study of two permanent Plans of Safeguarding and 

Valorization of Saved Sector (PPSMVSS) of Dellys and Ténès and the management of the 

vulnerability of these two safeguarded areas. The poster comprises two main parts. After the 

introduction, the first part presents a review of the tools to protect safeguarded areas in Algeria 

and the contents of the Permanent Plan of Safeguarding and Valorization of Saved Sector 

(PPSMVSS) are developed. In the second part the seismic risk management policies of 

safeguarded areas of Dellys and Ténès are discussed. Finally, the poster concludes with 

recommendations and guidelines for further research. 
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       THE SEISMIC RISK MANAGEMENT POLICIES OF SAFEGUARDED AREAS OF DELLYS AND TÉNÈS 

       AFTER THE EARTHQUAKE OF 2003 

Following the amendment of the articles concerning the land use plan that came after the 2003 

earthquake, the delimitation map of the areas exposed to natural hazards is required for the land 

use plan.  As the PPSMVSS refers in its content to the land use plan and the plan of development 

and urban planning, what about the PPSMVSS of the two cities Dellys and Tenes? 

The two old towns of Dellys and Ténès were created in protected sectors in 2007. They are always 

subjected to seismic risk. The Permanent Plan of Safeguarding and Valorization of Saved Sectors 

(PPSMVSS) cover the two areas. 

The PPSMVSS must also have the same contents.  

The Article 18 of executive decree no. 91-178 of 28 May 1991 of the POS specifies in its content 
that the POS must have:  

A plan for geotechnical constraints ,a plan of servitudes and a plan of the conservation status 
specifying the degree, nature and the cause of buildings deteriorations and undeveloped areas 
and other typological plans.  

It is particularly striking to note the general state of degradation of this heritage. Consolidation 
works, with their rows of scaffolding and shoring, are ubiquitous in urban landscapes. 

CONCLUSIONS 
After a decade of the earthquake that whips Algeria in 2003, the safeguard sectors of the old towns are still fragile due to the seismic hazard.  

In this situation, guidelines are proposed to complement the content of the Permanent Plan of Safeguarding and Valorization of Saved Sectors (PPSMVSS) to prevent the seismic risk: 

• The identification and classification of seismic areas of these safeguarded sectors according to their degree of vulnerability; 

• Establishment of vulnerability maps of the safeguarded sectors and seismic micro zoning; 

• Establishment of a general prevention plan. 

Today, managers must take action of preventing anticipation, forecasting and natural risk management by integrating them into the different policies they put and implement in the time and the space. 

The Algerian government should support different aspects of urban and architectural heritage research and promote quality in heritage in all its forms. An innovative use of this heritage can be an 

investment opportunity for Algeria enabling urban sustainability.  

In fine, this work focused on better assessing and understanding the mechanisms by which damage to tangible heritage occurs in order to find the adequate measures and means to ensure that heritage 

and protect it. In addition, this paper tried to raise question and debate concerning modern tools that can be applied to this precious heritage assets and specific damage risks. 

 

 

These analytical studies enables the identification of existing interactions. After that, regulations 

and guidelines aiming to develop an integrated conservation and coherent development for this 

sector were set up. 

Map enacted by Art. 18 of executive decree no. 05-318 of September 10th 2005 amending and 

completing the executive decree no. 91-178 of 28 May 1991 laying down the procedures for 

the preparation and approval of the land use plan.  

We found that: geotechnical maps, easements and the conservation status of the built 

environment are the only ones that superficially  dressed, the assesment of natural and 

technological hazardsand the identification and classification map of seismic zones according 

to the degree of vulnerability of the two protected areas are not established. 
 

The existing heritage is left for its sake and is even daily deteriorating due to the lack of maintenance. The deteriorating 

constructions were often cleared than rehabilitated. 

Since the promulgation of the Law on the protection of heritage, seventeen conservation areas are created and defined.  
The content and Phases of the Permanent Plan of Safeguarding and Valorization of Saved Sectors (PPSMVSS) are divided into three 
phases defined as follows: 
First phase: Diagnosis and if necessary emergency measures project; 

Second phase: Historical and typological analysis and draft of PPSMVSS; 

Third phase: Final drafting of the Permanent Plan of Safeguarding and Valorization of Saved Sectors (PPSMVSS). 

The plan consists of a presentation report that highlights the current state of the conservation area and outlines emergency measures 

taken for its conservation and enhancement.  

The plan is referring to the Master Plan of Urban Planning and Development. " PDAU", if existing, and shows the following synthesized 

aspects: frame of the conservation status,condition and layout of road networks,Water supply and irrigation of rainwater drainage and 

wastewater;removal and disposal of solid waste,Demographic and socio-economic aspect, Economic activities and equipment, legal nature 

of real estate and demographic and socio-economic perspectives and the proposed programs of public facilities 

After the disaster of the earthquake  in 

2003, a legislative framework was 

established while other texts have been 

adapted to manage this natural 

phenomenon. 

There are several measures concerning 

the prevention of major risks at different 

territorial and urban scales.  

Plans of 

Safeguarding and 

Valorization of 

Saved Sector 

(PPSMVSS) of 

Ténés  

 

Plans of 

Safeguarding and 

Valorization of 

Saved Sector 

(PPSMVSS) of 

Dellys  
 

RESULTATS 



Christopher J. Tapnio, MSc.
Philippine Rural Development, ProjectDepartment

of Agriculture 4a, Quezon City, Philippines.

Email: chrisjtapnio@gmail.com

Designing Restoration Strategies for Degraded
Forest Ecosystems: Increasing Resiliency in Human-

dominated Landscapes

1. INTRODUCTION
The Philippines is part of a few mega-diverse countries characterized
by biodiversity and endemicity. This high level of biodiversity in this
archipelagic country is largely intertwined with the presence of
different ecosystems and habitat types, most especially forest
ecosystems. Unfortunately, tropical rainforests in the Philippines,
similar to that of other Asian countries, have seen a massive
deforestation and land use change. Lasco and Pulhin (2009) mentions
that, in the last century alone, the Philippines have lost  14.9 M
hectares of tropical rainforest or an average of 150.000 ha/yr.
The project site is located in Camp John Hay Watershed and Forest
Reserve, Baguio City, found in the Northern part of the Philippines. It
has the last remaining contiguous pine forest block in the said locality.
Various factors, mostly anthropogenic in nature, act as the key drivers
to land use change, and eventually the degradation of these pine
stands. Thus, there should be a sense of urgency to address the
problem, with due consideration to the socio-economic and political
factors relevant to the site.

Forests play a vital role in the delivery of various ecosystem services.
Lasco and Pulhin (2002) asserts that, although tropical forests are
sources of carbon, they also have the largest potential to mitigate the
effects of climate  change and this underscores the important role of
the Philippine tropical forest in carbon sequestration. Various forest
types in the Philippines, including watershed areas and forest reserves,
store significant amounts of carbon stock, varying from as low as 5 t/ha
to a maximum of 200 t/ha. These ecosystems, although having
different rates of sequestrations, contain a cumulative amount of 1,046
Tg C in its different carbon pools and sequester an estimated 30 TgC
annually (Lasco & Pulhin 2000).

This same pine forest provides a buffering function against air
pollution present in this highly urbanized area, and more importantly
as a carbon sink to mitigate the effects of climate change.  Tapnio
(2013) in his study on P. kesiya in Busol watershed, Baguio City,
Philippines measured the carbon stocks in the 2 sampling plots at a
total cumulative estimated carbon density of 62.8 MgC/ha. The forest
vegetation, aside from also sequestering carbon also contributes to the
stability of the soil against erosion.

2. DISCUSSION
2.1 Recommended Restoration Treatments

The main goal of the project is to restore degraded sites in the forest
and watershed area and to preserve the ecosystem services it
provides. The different objectives of  the project include: a) Restoration
of degraded sites through Assisted Natural Regeneration (ANR) and
enrichment planting; b) Restoration of degraded sites through planting
of native species in addition to the dominant Pinus species; c) Mitigate
eroded areas in the sites by establishing Riparian buffer zones; d)

Maintain functionality and improve existing nursery.

2.2 Integrated Risk Management and Urban Resilience

One priority of the Hyogo Framework for Action (HFA) is to reduce the
underlying risk factors that increase the vulnerability of communities
to natural hazards. Generally, these risk factors are very much
interrelated to the status of ecosystems- from the forest cover, to the
quality of coastal resources, and consequently, the state of
biodiversity. Since vulnerability is increased when we destroy forests,
this situation can only be mitigated through sustainable ecosystems
and environmental management. The success or failure of these
management systems determines the impacts of climate change.

This study supports the HFA in addressing the need to fortify the
resilience of vulnerable areas through the restoration of degraded
areas of the forest and watershed. Different methods mentioned
increases the capacity of the environment to withstand hazards and
spell higher adaptive capacities for the community by lowering their
vulnerabilities. Furthermore, capacity building of the local indigenous
communities to act as protectors and stewards of the forest also
contribute to increased resiliency for the community.

However, uncertainties and gaps still exist and act as barriers to the
effective implementation of this restoration plan. This includes the
lack of government support, minimal manpower, and continued
unsustainable practices, exacerbated by an increasing number of
informal settlers around the periphery of the forest and watershed
area dependent on forest products

3. CONCLUSION
The success of any forest restoration program depends on a myriad of
factors. This study looked into the background of the site as well as
the various anthropogenic activities that also acted as the main
drivers for land use change. Based on these, it designed various
restoration treatments to hopefully restore degraded sites inside the
only remaining contiguous block of pine forest in Baguio City,
Philippines, and eventually maintain and even improve its capacity to
perform basic ecosystem services ranging from its hydrologic
function to its ability to sequester atmospheric carbon, mitigate
climate change, and avert future disasters.
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ABSTRACT: Camp John Hay watershed and forest reserve in Baguio City, Northern Luzon, Philippines is one the last remaining contiguous pine forest
block in the city. Various factors, mostly anthropogenic in nature, act as the key drivers to land use change, and eventually the degradation of these
pine stands. Since forests provide vital ecosystem services especially in mitigating the effects of climate change, and recognizing the close association
between the state of the ecosystem and the impact of disasters, there should be a sense of urgency to address the problem. With due consideration to
the socio-economic and political factors relevant to the site, this study designed a restoration plan to repair degraded sites in the forest and watershed
area and to preserve the ecosystem services it provides. The different objectives of the project include: a) Restoration of degraded sites through
Assisted Natural Regeneration (ANR) and enrichment planting; b) Restoration of degraded sites through planting of native species in addition to the
dominant Pinus species; c) Establishment of Riparian buffer zones along the tributaries of the watershed to mitigate eroded areas in the sites; d)

Maintain functionality and improve the existing nursery. Close monitoring by the major stakeholders including the indigenous community will ensure
the sustainable management, conservation and restoration of this forest ecosystem to reduce disaster risk, with the aim of achieving sustainable and
resilient development.



Low probability – high consequence hazard 
assessment

Innovative approaches were developed to define the 
epistemic uncertainties in hazard assessment, address the 
hazard definition for extended facilities, evaluate correlated
hazards and consider cascading events.

Critical infrastructures are the backbone of modern society and provide many essential goods and services to urban areas. 
Given the risks associated with the impact of natural hazards on critical infrastructures, the move towards safer and more 
resilient cities requires the development and application of an improved risk assessment framework to address high-impact and 
low-probability events. In this context, the STREST project developed a stress test framework to determine the risk and 
resilience of non-nuclear critical infrastructures.
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Vulnerability models for performance 
assessment

ST@STREST – stress test methodology for non-nuclear critical infrastructures

ST@STREST is a risk-based multi-level stress test methodology.

 Pre-Assessment phase: data are collected; risk measures and objectives, 
time frame, costs and stress test level are defined.

 Assessment phase: design demand levels for each component are 
compared with their capacity; probabilistic risk analysis is performed.

 Decision phase: results are compared to the risk objectives. A grading 
system prescribes by how much the safety should be improved. Critical 
events that most likely cause the exceedance of a loss value are 
identified through a disaggregation analysis. Risk mitigation strategies 
and guidelines are formulated based on the identified critical events.

 Report Phase: results are presented to authorities and regulators.

Exploratory applications

The stress test framework was applied on selected critical infrastructures, representative of classes with different potential for 
local and regional consequences, degree of interdependencies, and economic and environmental impact.

Probabilistic seismic hazard 
analysis showed that forward 
directivity could have an 
important impact on near-source 
structural demand.

recomputed from the 
SHARE fault database w/ rupture propagation across segments

Once fault rupture cascading is considered, the maximum 
magnitude increases, which may have an impact on pipeline 
stress tests. Fragility functions for warehouses and cranes for tsunami 

hazard

Fragility functions for 
atmospheric tanks for 
tsunami hazard

Fragility functions for structural 
and non-structural components of
industrial buildings

warehouse

crane

Industrial (a), 
tsunami (b) and 
earthquake (c) 
risk in the 
petrochemical 
plant application

(a)

(c)

(b)

Inundation resulting from 
overtopping of the 
conceptual dam 
application

Disaggregation of 
average annual loss in 
the industrial district 
application, according to 
building sub-class for 
each component of loss 

Component functionality in 
the harbour application for a 
475-years earthquake 
scenario for equivalent linear 
(top) and nonlinear approach 
(bottom)

Harmonized approach to stress tests for critical infrastructures 
against low-probability high-impact natural hazards
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ABSTRACT: Experience of severe communicational infectious diseases outbreak has shown urban
  resilience Threat by this Phenomenon. The epidemic of infectious diseases like deadly natural disaster
makes cities inefficient and unstable. While cities have no predetermined functional and physical prepara-
 tion against this acute shock. And there is no integrative management between this different sectors; health
 management and urban strategic plans. This paper tries to describe process of this diseases diffusion
 (Considering the variables disease) in urban district by spatial analysis method. (GIS & fuzzy logic).Result
 shows functional and physical details of urban strategic plan effects on diffusion pattern in target district.
 This strategic plan applies in two ways, Passive plan before the crisis and active plan during the crisis by This strategic plan applies in two ways, Passive plan before the crisis and active plan during the crisis by
 three Principle “Isolating strategy “, “Adaptive strategy “ and “Detachable strategy” In order to contain
 .diseases outbreak

Keywords: Contact frequency, Social distance, diseases outbreak, Urban Resilience, diffusion pattern

4-VALUE FOR INTEGRATIVE RISK MANAGEMENT AND URBAN RESILIENCE 

 Figure 7: urbanism policy for controlling outbreaks and maintain resiliency (Permanent and temporary
  (solutions=active and passive policy

5-CONCLUSIONS 
  The origin of respiratory communicational diseases through close contact with people and airborne. City prone to
outbreaks of disease by putting people together in high density unless this gets back to some sort of control. Two de-
pendent variables “Contact frequency” &”social distance” Have a direct impact on diffusion of pathogen. The great-
er “social distance”& lower the “frequency of contact” makes growth rate of disease diffusion Decreases. The pur-
pose of this article is controlling the variables by three Principle “Isolating strategy “, “Adaptive strategy “ and “De-
tachable strategy” In order to contain diseases outbreak. Spatial analysis of the sample data and compare the cur-

 rent situation with the proposed plan proves by urbanism act in 4 sector” Functional & and land”, “Movement and
access”,” public spaces” and “physical & formal” The zones of disease diffusion can be limited and controlled
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INTRODUCTION . 1       
  From 1 May 2002 to 31 March 2005, WHO detected and verified 760outbreaks of potential international   
 concern in collaboration with 138affected countries. International assistance was requested for more than 70
 of these events.. (GOARN, 2016). Strategies for health improvement and social mobilization during outbreaks
 have been refined in recent years. In early 2004, WHO began an effort to identify evidence-based, field-tested
 communication guidance that would promote the public health goal of rapid outbreak control with the least
 possible disruption to economies and society. The first step in this process was an extensive review of the risk
 communication literature. Participants at the consultation related experiences showing how the Nature of the communication literature. Participants at the consultation related experiences showing how the Nature of the
 communications challenge is further shaped by the pathogen and the disease it causes, and by the political,
economic, and cultural context in which the outbreak occurs. Community being surrounded by severe new dis-
ease of unknown cause and epidemiological potential will be more difficult than those for an established
epidemic-prone disease that recurs according to well-characterized patterns. A disease spread from person-to-
 person by the  will be more frightening for the general public than a disease that requires close contact with an
infected person, as these behaviours can theoretically be avoided. (WHO, 2004) City is the context of Commu-
nicational diseases Outbreak. Due to its characteristics cause disease transmission, emission and finally, out-
break. Outbreak as a chronic shock threatens urban resilience (social, economic, and technical systems and in-
 frastructures). (www.resilientcity.org, 2015). The purpose of this paper is to examine the impact of physical

ience. The research hypothesis is that, by right strategy policies in functional, physical, public spaces & move-
   ment network pattern, Outbreaks can be controlled
1.1Materials and methods
The method presented in this study at the first step - is text analysis by searching literature review in two dif-The method presented in this study at the first step - is text analysis by searching literature review in two dif-
 ferent knowledge contexts, epidemiology & urbanism. In the next step Variables and the relationship between
 them were detected. A disease diffusion pattern was prepared based on adapted criteria (from case study’s
 data) and was analyzed by fuzzy logic in GIS and Vulnerability map was drawn. The resulting solutions from
the theoretical framework and by applying the proposed policies in case study planning, the proposed situa-
 tion analyses again. Finally two Vulnerability map compared. Target case study located at west of kerman.
  The reason for choosing this district is Homogeneous social fabric, the ability to Severability of other urban
  .districts, clear accessibility and minimizes the impact of Confounding variables

2-DISCUSSION
  2.1Social contacts network 
 Transmission usually occurs by infected person without symptoms. The carrier is a member of several social
circles; family, colleagues, and classmates. He can pass the disease to each of these circles. Social contact net-

 work arises out of these circles. Some contacts occur in the form of specific and limited social networks.
These social networks are essential and the major social activities occur within these networks and they are de-

 tectable within the functional domain of urban areas. Usually certain times and locations involve this type of
 contact. Some other contacts occur in unpredicted social and public environments. Their particular time and
place is unknown and since they are unpredictable, so it is almost impossible to disconnect them and they usu-

 .ally occur in public and communicational spaces
2.1.1Contact frequency 
Contact frequency refers to the number of contacts between individuals in a social circle. All the family mem-

 bers were in contact with each other with an average contact frequency of 7 days. Each person also belongs to
 an extended family and a few age groups and he/she is contact with them with different contact frequencies
 ((and often high frequencies, like school)( Glass RJ, 2006
2.1.2Social distance  

 The element of social gap refers to separating social contact networks and disconnecting the circles. High
2.1.2Social distance  

 The element of social gap refers to separating social contact networks and disconnecting the circles. High
 rates of infection and contact increases the possibility of infection in children and adolescents within social
 networks. Targeting these uses can protect the larger community that is the urban area (Eames KT, 2010)
 (Jackson). 90% of closing schools led to a 22% reduction in the number of attacks (GLASS RJ, 2006), (JACKSON
 .(C1, 2014), (EAMES KT, 2010
2.2theoretical frameworks 
Pathogen factors in respiratory origin communicational diseases and Mode of transmission leading to out-Pathogen factors in respiratory origin communicational diseases and Mode of transmission leading to out-
 breaks in urban communities. Environmental factors have a direct influence on the rate of diffusion & define
 the connection between citizens. 1 figure 1show how urban resilience is threatened by outbreak and what is
 .the urbanism way to deal with

 Figure. 1: theoretical framework of this research shows how pathogen characteristics
 .and environmental factors cause disease outbreaks and what our solution is

3-CASE STUDY ANALYSES 
 In figure we show how diffusion of diseases changes by using

Figure 5: proposed structural pattern
  Access street
 Neighborhood center with public

Figure 6: proposed Vulnerability map
Compare to the current situation
red zone becomes smaller

Figure 3: case study’s land use
Residential include about 90%of buildings in this dis-

 trict. The others almost located at the roadside.
 Neighborhood’s border  is not so clear and there is no
Recognizable public space and structure

      
Figure 4: current Vulnerability map
 Red color indicates high-risk zones Almost matched
the areas where the population is present



Citizen Activity in Water Monitoring
Two surveys in BalticFlows project “Water Monitoring Via Citizen Activity” 

within the regions of Hamburg, Tallinn, Turku, Uppsala and Riga

7th Framework Programme
Regions of Knowledge
FP-Regions-2012-1013-1
Project n:o 319923

A modern day volunteer is not necessarily willing to donate a fixed amount 
of time on a regular basis, however  they are motivated to participate in so-
cial initiatives. 

Data privacy issues may rise to be a central issue in activities such as envi-
ronmental monitoring, but based on the surveys it is too early to tell wheth-
er the general public is aware and concerned about their personal privacy 
related to the use of their own hand held devices. 

A clear majority of the respondents of the second survey have an account 
at least for one social media service, Facebook being the most popular. Re-
spondents were identified to mainly utilize social media for informing their 
network of their selected personal or public matters. 

In total, based on the survey analysis, citizens see sensor technology as an 
attractive and potentially useful way of creating content for social media 
purposes and via social media networks.

Would you be willing to install a 
small water quality monitoring 
device (max size a cigarette box) 
in a river or stream?

Would you be willing to main-
tain a small water quality moni-
toring device? 

Would you be willing to let your 
smartphone/tablet/home com-
puter to analyse some of the 
data produced by such a device?

This poster has been produced with the assistance of the European Union. The 
content of this poster is the sole responsibility of the BalticFlows project consor-
tium and can by no means be taken to reflect the views of the European Union.

Main authoring and editorial team:
Tuomas Valtonen, University of Turku 
Anne Paavolainen University of Turku 

Samu Vuorela, University of Turku 
Lilli Lehtinen, University of Turku

Clean river or stream has been indicated  
as compensation in 70% of responders 
for installing, maintaining and storing 
water quality monitoring devices.

“
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