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Introduction

A healthy environment enhances the capacity of societies to reduce the impact of natural and human-induced disasters, a fact largely underestimated.

This has not been an easy report to write – much of the literature on disasters centres on the terrible consequences of natural disasters on our fellow humans. Thanks to the world-wide web we can access first-hand accounts of the death and injury wrought by natural disasters and read vivid descriptions of the plight of those left behind in the wake of often overwhelming destruction. Despite the aim of researching and writing a report on environmental issues the stories of the people caught up in these terrible events are compellingly real, whilst the literature on disaster preparedness and management often seems cold and unfeeling.
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But this is not a report about the human suffering which results from natural disasters – although the voices of those affected by disaster can be heard here. Rather it is a discussion about why in many parts of the world our environment is becoming less effective in mitigating the effects of natural hazards, and how lack of environmental protection is contributing to the social, economic and environmental costs of disasters. 
Even so, it is still a depressing story to tell. And the message is hardly new. In many parts of the world the link between environmental management and disaster mitigation has been known and acted upon for centuries. More recently environmental writers have been advising on the need for sound ecological management to mitigate the impacts of a range on natural hazards for 30 years or more
.  

This report repeats many of these calls, but concentrates on one specific conservation strategy, protected areas. Of course, conservation through protection is only one piece in the jigsaw of responses needed to ensure that when disasters happen the consequences are minimised. There will always be impacts – but if the harrowing accounts of suffering following disasters is to be reduced then every piece in the jigsaw of disaster management needs to be in place.

As the number of lives lost and the economic and social toll rise, the focus on disasters has sharpened. Report after report, conference after conference and agreement after agreement list the terrifying impacts of natural disasters on our world and call for better disaster management in the short-term and disaster reduction in the long-term. This report looks specifically at the latter issues, and as such will hopefully contribute to the call from the 2005 World Conference on Disaster Reduction to take a closer look at “the environmental aspects of disasters, and particularly in the critical roles in disaster reduction of managing and maintaining environmental systems to reduce the impact of disasters”
; and provides input to the UN’s Inter-Agency Secretariat of the International Strategy for Disaster Reduction (ISDR) note that “Although the inherent links between disaster reduction and environmental management are recognized, little research and policy work has been undertaken on the subject. The intriguing concept of using environmental tools for disaster reduction has not yet been widely applied by many practitioners
.

Chapter 1: The Issues
What is a natural disaster?

To discuss the impacts of disasters and the strategies available to mitigate their impacts it is important first to be clear about what we mean by the term disaster when linked to natural events (see box 1). As the ISDR points out: “Strictly speaking, there is no such thing as a natural disaster, but there are natural hazards, such as cyclones and earthquakes … A disaster takes place when a community is affected by a hazard … In other words, the impact of the disaster is determined by the extent of a community’s vulnerability to the hazard. This vulnerability is not natural. It is the human dimension of disasters, the result of the whole range of economic, social, cultural, institutional, political and even psychological factors that shape people’s lives and create the environment that they live in.”

The literature on disaster management has increasingly made the links between disasters and natural systems. Put simply if natural systems are degraded and the effectiveness of ecosystem services reduced then the consequences of natural hazards such as heavy rain, hurricanes, earthquake or drought are likely to be exacerbated and can in some cases lead to a disaster – hence the phrase “natural disaster”. It is therefore likely that if natural systems are compromised, either relatively locally through activities such as deforestation or wetland drainage, or globally, due to the impacts of climate change and subsequent increased storm frequency or sea level rise, then the impacts of the disaster are likely to increase.
Some Definitions of Disasters

Hazard: A potentially damaging physical event, phenomenon or human activity that may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation.

Disaster: A serious disruption of the functioning of a community or a society causing widespread human, material, economic or environmental losses which exceed the ability of the affected community or society to cope using its own resources.

Disaster risk management: The systematic process of using administrative decisions, organization, operational skills and capacities to implement policies, strategies and coping capacities of the society and communities to lessen the impacts of natural hazards and related environmental and technological disasters. This comprises all forms of activities, including structural and non-structural measures to avoid (prevention) or to limit (mitigation and preparedness) adverse effects of hazards.

Disaster risk reduction (disaster reduction): Conceptual framework of elements which may minimise vulnerability and disaster risks, to either avoid (prevention) or to limit (mitigation and preparedness) the adverse impacts of disasters, within the broad context of sustainable development. The framework is composed of a range of actions including: 

· Risk awareness and assessment including hazard analysis and vulnerability/capacity analysis

· Knowledge development including education, training, research and information

· Public commitment and institutional frameworks, including organisational, policy, legislation and community action

· Application of measures including environmental management, land-use and urban planning, protection of critical facilities, application of science and technology, partnership and networking, and financial instruments

· Early warning systems including forecasting, dissemination of warnings, preparedness measures and reaction capacities
Edited from the basic definitions on disaster developed by the UN’s ISDR Secretariat

Disaster prone
One of the main reasons for the increasing attention being paid to natural disasters and their consequences is that there seems to be a string trend towards more numerous hazards, greater loss of life and more serious economic impact. 

Much of the information collated on disasters comes from a few big insurance companies such as Munich Re and Swiss Re. Such information focuses on disasters linked to short-term events (i.e. earthquakes, fire, storms or other extreme weather events) as opposed to long-term events such the effects of drought, and tend to provide the most detailed information, not surprisingly, on insured losses. But even given these limitations, insurance companies have been one of the first industrial sectors to examine closely the trends in disasters – natural and man-made. 
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Over the last 50 years the number of disasters has clearly increased. Although some of this increase may be the result of more accurate reporting, the trends are hard to ignore. About 100 disasters per decade where reported from 1900-1940, this increased to 650 during the 1960s, 2,000 in the 1980s and reached almost 2,800 in the 1990s
.

Munich Re researched the trend of economic losses and insurance costs over this 50 year period at the end of the last century. The analysis of ‘great natural catastrophes’ (a natural catastrophes being defined by Munich Re as ‘great’ if the ability of the region to help itself is distinctly overtaxed, making interregional or international assistance necessary
) found that between 1950 and 1959 there were 20 such catastrophes accounting for US$38 billion in economic losses (re-calculated at 1998 values), between 1990 and 1999 there were 82 such events, with economic losses rising to US$535 billion. Disasters had thus multiplied fourfold, whilst economic losses were 14 times greater
. If this trend continues, disasters could have a global economic cost of $300 billion per year by 2050
.  
In 2001, one author predicted  that the “1990s may go down in history as the International Decade of Disasters, as the world experienced the most costly spate of floods, storms, earthquakes, and fires ever”
.  But this trend of increasing natural disasters and the impacts of disasters has continued into the 21st century. Table 1 below lists some of the most serious disasters since the new millennium (in general the disasters with the most victims and those accruing the most costly insurance losses according the international insurance company Swiss Re in that year).  Although by no means a complete list of all disasters the world has seen during this period, the list served as the basis for the choice of case studies (emboldened in the table) in later sections of this report and provides an overview of the causes of some of the most serious disasters over the last five years.
Table 1: Natural disasters of the 21st Century 
	Cause
	Impact
	Loss of life
	Insured loss: (US$ million)

	2000


	Persistent rain in Mozambique and surrounding areas (6th February)
	10 million people affected by flooding 
	919
	

	Monsoon in India and Bangladesh (August)
	Floods 
	1,200
	

	Heavy rain in Tokai, Japan (10th September)
	Floods
	18
	990

	Storm Oratia in Northern Europe (29th October)
	UK’s ‘hurricane’, widespread structural damage
	16
	747

	2001


	Earthquake in El Salvador, Guatemala (13th January)
	Numerous landslides
	845
	

	Earthquake in Gujarat, India (26th January)
	Impacts felt in India, Pakistan and Nepal
	15,000
	110

	Hail storm and tornadoes in Kansas City, US (6th April)
	The largest recorded hail storm, considerable structural damage and floods
	0
	1900

	Tropical Storm Allison in the US (6th June)
	Serious flooding in the southern United States, primarily in Texas
	33
	3,150

	Torrential rainfall in Algeria (11th November)
	Flooding
	886
	

	2002


	Earthquake in Afghanistan and Pakistan (25th March)
	
	2,000
	

	Spring storm in the US and tornadoes (27th April)
	Damage across east coast of US
	6
	1,675

	Floods in the Elbe and Danube catchment (August)
	Impacts felt in Germany, Czech Republic and Austria
	38
	2,500

	2003


	Tornadoes, hail and severe storms in US (2nd May)
	
	45
	3,205

	Earthquake in Algeria (May)
	
	2,266
	

	Heat wave in Europe (July-August)
	Forest fires (in Portugal costs estimated at US$1.6 billion)
	Not in Swiss Re figures
	Confirm losses from CS

	Heat wave in US (October)
	Drought and forest ﬁres particularly in California (housing cost losses estimated at over US$2 billion)
	18

	2,035

	Earthquake in Bam, Iran (26th December)
	
	41,000
	

	2004


	Haiti and Dominican Republic heavy rain ( 23 May)
	Floods and landslides
	3344
	

	Hurricane Charley (11th August)
	Significant infrastructure damage after making landfall in south-west Florida at peak intensity 
	24
	8,000

	Hurricane Ivan in the Caribbean and United States, (September)
	Catastrophic damage in Grenada and heavy damage in Jamaica, Grand Cayman, and western Cuba
	124
	11,000

	Hurricane Jeanne in the Caribbean and United States (13th September)
	Floods and landslides, with Haiti worse affected
	3,034
	4,000

	Earthquake and tsunami in the Indian Ocean (26th December)
	Major loss of life and infrastructure in South Asia 
	280,000
	5,000

	2005


	Hurricane Katrina in Gulf of Mexico (24th August)


	Floods and coastal impacts primarily in the US
	1,326
	45,000

	Hurricane Rita in Gulf of Mexico (20th September)
	Most intense tropical cyclone ever observed in the Gulf of Mexico, significant damage in US
	34
	10,000

	Earthquake in Pakistan (8th October)


	Earthquake, aftershocks, landslides and floods 
	73,300
	

	Drought East Africa (failure of rains in later half of year)
	11 million people faced with food shortages throughout East Africa and the Horn of Africa
 
	
	

	2006


	Tornadoes and storms in the US (6th April)
	
	12
	1,282

	Tornadoes and storms in the US (13th April)
	
	1
	1,850

	Earthquake in Indonesia (27th May)
	Destruction in heavily populated areas of Java
	5,778
	40

	Heatwave in Europe (June)
	
	1,900
	


Although providing a useful indication of what disasters are costing us, figures relating to insurance losses do little to indicate the actual economic impact of disasters. For instance, in 1999 at least 42.5 per cent of damage caused by the flooding in Austria, Germany and Switzerland was covered by insurance; in Venezuela during the same year, only 4 per cent of flood damage was insured. Furthermore, the most expensive disasters in financial or economic terms are often very different from those which are most devastating in human terms. Thus during the 1990’s, on average earthquakes accounted for 30 per cent of all damage, but only 9 per cent of deaths, whilst famine was responsible for 42 per cent of all recorded deaths, but accounted for 4 per cent of damage
.
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As table 1 also indicates, the number of people affected by disasters remains staggeringly high; more people are affected by disasters than by war. The estimated figures for the number of dead provide chilling testimony to the devastating effect of disasters with over a million people being killed between 1970-1979; over 800,000 between 1980-1989; over 600,000 between 1990-1999 and already well over a million, in fact as of March 2007 an estimated 1,212,845, during the first six years of the new century
. But even using this figure of lives lost to chart the rise in natural disasters seems too simple as it fails to take into account the terrible suffering of all those displaced, widowed or orphaned, of the livelihoods ruined, the home lost and the environmental damage following disasters. 

Although very few of us could be considered as safe from any type of natural disaster, some areas of the world are more disaster prone than others. About 75 per cent of natural disasters between 1970 and 1997 occurred in the Asia and the Pacific region, mostly in the poorest of developing countries
 and more than 95 per cent of all deaths as a result of natural disasters are in least developed nations
. As we discuss later in this report the main reasons for this are that these areas are more susceptible to hazards in general and less well prepared to mitigate their effects.
[Need to add some concluding remarks here ..]

Chapter 2: The Causes
There are many hazards which can trigger disasters, but these can be classified under two main types as defined by the ISDR Secretariat:
· Geological hazard: Natural earth processes or phenomena that may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation.  

· Hydro-meteorological hazard: Natural processes or phenomena of atmospheric, hydrological or oceanographic nature, which may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation
.
The likelihood of any such hazard turning into a natural disaster has been summarised by the following simple Pressure and Release (PAR) Model’: Disaster = Hazard + Vulnerability. Vulnerability increases depending upon the: 
· root causes: i.e. limited access to resources or poor political or economic systems; 
· dynamic pressures, i.e. such as lack of training, skills, investment, local institutions etc 
· macro-forces, i.e. rapid population growth or urbanisation, deforestation, decline in soil productivity etc; 
Together these result in vulnerable conditions (i.e. fragile physical environments or local economies, or lack of preparedness to disaster) which when combined with a hazard can lead to disaster
. The level of vulnerability, and thus the likelihood of a hazard producing a disaster, is thus clearly in our control. 
In this chapter we look at some of the issues which are making us more vulnerable to natural disasters, including climate change, forest loss, changing hydrology, coastal developments and overall issues of poverty and governance. In the following chapter we review the impacts of these factors.
Changing climes

Evidence of a link between climate change and climate variability is mounting rapidly. According to climate experts, as our climate changes the hydrological cycle will intensify, in particular rainy seasons will become shorter and more intense and droughts will grow longer in duration. 
The Intergovernmental Panel on Climate Change (IPCC) state quite clearly that the “warming of the climate system is unequivocal, as is now evident from observations of increases in global average air and ocean temperatures, widespread melting of snow and ice, and rising global average sea level” 
. The evidence for change comes from the trends observed over the last century. The IPCC states (all the below have levels of confidence of above 90 per cent) that during the 20th century:
· Global mean surface temperature increased by 0.6-0.2°C, with land warming more than oceans

· Surface temperatures in the Northern Hemisphere increased more than in any period during the last 1,000 years

· Cold days decreased for nearly all land areas 

· Continental precipitation increased by 5-10 per cent in the Northern Hemisphere and decreased in some regions (e.g., north and west Africa and parts of the Mediterranean) 

· In some regions, such as parts of Asia and Africa, the frequency and intensity of droughts increased in recent decades
· El Niño events (i.e. the major temperature fluctuations of surface waters in the tropical Eastern Pacific Ocean which affect the climate of whole the southern hemisphere) became more frequent, persistent and intense during the last 20 to 30 years compared to the previous 100 years
.

And we are to blame. As the IPCC state: “There is new and stronger evidence that most of the warming observed over the last 50 years is attributable to human activities. Detection and attribution studies consistently find evidence for an anthropogenic signal in the climate record of the last 35 to 50 years”
. Anthropogenic climate change, or ‘global warming’, is caused by increasing concentrations of greenhouse gases which trap the heat in our atmosphere by preventing radiation from escaping into space
.
The changes we are creating in our climate are having a direct impact on the hazards which can lead to disasters. Although geological hazards tend to lead to the greatest loss of life per event, hydro-meteorological hazards are affecting ever larger numbers of people: an estimated 157 million people in 2005, up by 7 million compared to 2004
; and according to the World Water Council (WWC) “Extreme weather records are being broken every year … Economic losses from weather and flood catastrophes have increased ten-fold over the past 50 years, partially the result of rapid climate change” 
. 
In many countries hydro-meteorological hazards are the major cause of natural disasters. In Malaysia, for example, most natural disasters result from heavy rains
. And whatever the reason, there is plenty of evidence that climates are fluctuating. A review of changes in rainfall, for example, found that increased variance in precipitation everywhere. In particular, (a) increased precipitation in high latitudes (Northern Hemisphere); (b) reductions in precipitation in China, Australia and the Small Island States in the Pacific; and (c) increased variance in equatorial regions
. 
Climate change thus has the potential to increase all types of hydro-meteorological hazards; for example flooding risks can increase in a number of ways: from the sea (higher sea-levels and storm surges); from glacial lake outburst (a problem in countries such as Nepal); and from rainfall – for instance, heavier rainfall or rainfall that is more prolonged than in the past
. The intensity and frequency of extreme rainfall and the projected decline in return period of extreme rainfall events are also likely to result in more numerous landslides
.
Even relatively small changes in our climate can have significant effects on the hydrological cycle. Data on the West African drought of the 1970s and 1980s, for example, show that decreases of 25 per cent in precipitation lead to a 50 per cent reduction of water flowing into lakes and rivers
. And these impacts are being felt all over the world. During the 1960s and 1970s, more than 90 per cent of the natural disasters in the United States were the result of weather or climate extremes, in particular due to increased precipitation; and the magnitude, frequency and cost of these extreme hydrological events in some regions of North America are predicted to increase
. The El Niño/La Niña events of 1997-1998 were the most intense occurrences of this climatic phenomenon during the 20th century, leading to extensive flooding, extended drought conditions and widespread wildfires
. In subtropical South America, east of the Andes, annual precipitation has increased in some areas by as much as 40 per cent since the 1960s
. In China it was reported in 2005 that: “disasters like typhoon, rainstorm and flood and low temperature and freeze injury were more severe than normal years, and severe convective weathers such as gale, hail, tornado and thunderstorm occurred frequently”
.
Forest loss
[Intro to this section looking at deforestation and loss of quality to come] 
The loss of forest quality and quantity has been linked with increasing the vulnerability to a number of hazards, including increased precipitation and storm surges, and can thus be a major contributor to floods, landslides and avalanches. 
Linking deforestation and flood risk

The theoretical connection between deforestation and flood risk has been made as follows:

· Removal of natural vegetation tends to reduce evapotranspiration losses

· Exposure of soil surface to the full energy of falling rain causes the break up of soil crumbs, clogging of pores and reduction of infiltration capacity 
· Sun baking the soil leads to cracks that can speed drainage

· Vegetation reduces water loss through transpiration and interception
.

However direct cause and effect linkages are difficult to assess, particularly in the complex natural systems which we are still struggling to understand. But even without major scientific research most people instinctively make a relationship between removal of tree cover and a landscapes resilience to a major hazard. [Indeed, as early as the ## century ### … Nigel you had an example from Europe of restoring tree cover and floods I think?]
Scientists are however beginning to make the links, with deforestation and logging being found to be a major contributing factor to smaller, localized floods. A review of 94 experiments on water balance and flow routing, confirmed that deforestation tends to increase runoff and flood peaks. The authors however noted that it was hard to develop management best practices or predictions from these studies as each catchment was unique, and much depended on the type of the forest cover, climate and physical characteristics of the area studied
.
Of course, there is no such thing as a miracle cure or a totally resilient ecosystem, and thus there is less evidence that forest cover offers protection against the major ‘once-in-a-lifetime’ floods
. In part this is because impacts of land use on hydrological and landscape processes can only be verified within small areas, and most research to date has been undertaken in small-scale watersheds. At a larger scale, with complex natural processes, it is difficult to detect changes due to specific land use, resource extraction or conservation practices, particularly on a short time scale
.

Thus as the amount of rainfall increases, it is likely that the resilience offered by soil and plant cover diminishes
. Hurricane Mitch, for example, struck at a time when the soils were already saturated; it is argued therefore that the severe flooding that followed would have been inevitable even if the forest cover had been intact
. [This is Kaimowitz view, but see abstract of research at: http://cat.inist.fr/?aModele=afficheN&cpsidt=15718607 which says the opposite!]
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Overall however, the scientific literature seems to confirm that removal of forest cover leads to a decrease in evapotranspiration losses and runoff concentration times
, the net effect being of greater water surpluses and more rapid runoff thus increasing flood risk
.

Examples of natural disasters linked with deforestation include:

· In the Philippines, flash floods and landslides in 2004 left over 1,600 people dead or missing. President Gloria Arroyo blamed the disaster on the indiscriminate logging that has left the country with less than six per cent of its original forests
.
· Much of the damage that followed the cyclone that hit India’s Orissa coast in October 1999 occurred in the extensively-deforested new settlement areas along the coast. A storm surge devastated a 100-km long stretch of coastline killing thousands of people. According to local reports, illegal immigrants had been encouraged to settle in the area by vote-seeking politicians. The construction of homes led to the destruction of sand dunes, mangrove and casuarina forests, removing the traditional barriers to storm surges and high winds
.

· In October 2005, Tropical Storm Stan brought record volumes of rainfall to El Salvador, it left a 100 people dead and tens of thousands homeless. Resulting landslides in the mountain range of La Cordillera El Bálsamo, which crosses a large part of Salvadoran territory, left many communities without communication, electricity or water. For years, environmental groups, such as Friends of the Earth El Salvador, had warned of increasing vulnerability to flooding due to deforestation and wetland destruction
.
[image: image10.jpg]


[image: image11.jpg]



Changing flows
Changing flows
Fresh water fulfils our most basic needs – for drinking, washing and watering crops and livestock. Rivers can provide transportation links, power and nutrients. Natural wetlands have many ecosystem values, but often the land we choose first to drain for our agriculture. It is no wonder therefore that so many of our settlements have developed near water.
But our relationship has hardly been symbiotic. We’ve controlled, drained, dammed and diverted our water sources, often with little thought to the holistic function of rivers and wetlands. In Europe, for example, the River Rhine has lost more than 85 per cent of its natural floodplains to buildings and agriculture over the past two centuries
. Analyses of river fragmentation world wide, found 37 per cent of the 227 large river basins reviewed were strongly affected by fragmentation and altered flows (i.e. with less than one quarter of their main channel left without dams) and 23 per cent were moderately affected. Although 40 per cent were found to be unaffected, the only remaining large free-flowing rivers in the world were found to be in the tundra regions of North America and Russia, and in smaller coastal basins in Africa and Latin America
. 
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As figures on global wetland coverage differ widely, there is no precise source for the extent of wetland loss worldwide
. In 1996, however, the OECD estimated that the drainage of wetlands for agricultural production, the principal cause of wetland lost, has effected around 60 per cent of available wetland in Europe and North America; 27 per cent in Asia, 6 per cent in South America and 2 per cent in Africa – making a total of 26 per cent worldwide
. 
Of course many people argue that our need for productive agricultural land justifies our use of wetlands. But wetlands also have great value to mitigate natural hazards. A 3,800 ha of intact area of wetland along the Charles River in the USA has been valued at US$17 million per year, i.e. the estimated cost of flood damage that would result if it were drained
. The Netherlands, a country famous for its iconic landscapes of agriculture and windmills created by wetland drainage, is turning back the clocks for some of its wetland habitats. With climate change threatening increases in sea-level and extreme river discharge, the economics of dyke maintenance are being re-considered. As a result in areas which are not heavily developed, a multi-million Euro programme of river restoration is being carried out including the broadening floodplains, recreation of water retention areas in natural depressions, and reopening of secondary river channels
.
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In general, the drainage of wetlands and marshes contributes directly to changes in the timing of runoff, the amount of natural storage in the basin, and the vulnerability of the channel to erosion
. Their loss increases the vulnerability of the watershed to flooding
.

Thus all over the world our rivers and wetlands can no longer provide their full range of ecosystem services. Without these services our vulnerability to hazard increases. Conversely, even our efforts to control rivers can increase vulnerability, as people often settle in flood-prone areas as they believe risks are lowered by protective structures such as dams, dykes and diversions, or because fertile, but still vulnerable land, is created by flow disruption
.  Structures that prevent rivers from flooding often provoke extremely damaging floods when water eventually overflows
; and in urban areas paving of surfaces significantly reduces infiltration, natural storage is reduced by improved drainage, and streams are often constricted by development or crossings
. 

Vulnerable coasts
When coastal processes are ignored and natural protection removed, the vulnerability to hazards is increased …
.

Coasts are dynamic, fluid places which can provide an import defence against hazards.  However human modifications of natural landforms and the effects of climate change area putting this mitigation role at risk.
Changes in sea-levels are a natural part of a shoreline’s evolution. However, climate change has been linked with rises in sea-level far beyond the normal evolutionary processes. Coastal wetlands are already declining by 1 per cent year to indirect and direct human activities. If sea levels rose by 1 m more than half of the world’s coastal wetlands could be lost
. And according to the IPCC this process is already underway as “sea-level rise and human development are together contributing to losses of coastal wetlands and mangroves”, which is, as a result, “increasing damage from coastal flooding in many areas”
.
Wide beaches and high dunes act as efficient dissipaters of wave energy and dunes can provide natural protection between the ocean and inland property
. Saltmarshes, mangroves and other forested estuarine wetlands act as the frontline coastal defence against incoming storms
. In particular mangroves can have a regulating effect by protecting shores from storm surges and waves and by preventing erosion. But just as can be seen in other forest types mangrove are losing quality and quantity. An FAO study of mangrove status concluded that the current mangrove area worldwide has now fallen below 15 million hectares, down from 19.8 million ha in 1980 and that mangrove deforestation continues, albeit at a slightly lower rate in the 1990s (1.1 percent per annum) than in the 1980s (1.9 percent per annum). This decline in mangrove loss reflects the fact that most countries have banned the conversion of mangroves for aquaculture purposes and requires environmental impact assessments prior to large-scale conversion of mangroves for other uses
.  
There has been some computer modelling of wave force and fluid dynamics which suggests that tree vegetation may shield coastlines from tsunami damage by reducing wave amplitude and energy; and that 30 trees per 100 m2 in a 100-m wide belt may reduce the maximum tsunami flow pressure by more than 90 per cent
.  And a study in Thailand looking at the correlations between disasters and mangrove loss between 1979 and 1996 across 21 coastal provinces found that a one-km2 decline in mangrove area will increase the expected number of disasters by 0.36 per cent
. The same study calculated the resulting economic impacts associated with changes in forest area, both for 1979-96 and for 1996-2004. During 1979-1996, the estimated real economic damages per coastal event per year in Thailand averaged around US$189.9 million (at 1996 prices). For this period, the marginal effect of a one-km2 loss of mangrove area is an increase in expected storm damages of about US$585,000 per km2. Over the 1996-2004 period, the estimated real economic damages per coastal event per year in Thailand averaged around US$61.0 million (at 1996 prices). For this period, the marginal effect of a one-km2 loss of mangrove area is an increase in expected storm damages of about US$187,898 per km2
.
Results from monitoring programmes indicate that about 30 per cent of the world’s reefs are seriously damaged. It is possible that there are no pristine reefs left in our oceans at all, and it has been predicted that 60 per cent of all reefs will be lost by 2030
.  
Not only is the loss of reefs having major impacts on biodiversity, but their role in mitigating sea-level rise is also being lost. In the Caribbean, a part of the world particularly vulnerable to storms, more than 15,000 km of shoreline could experience a 10-20 per cent reduction in protection from waves and storms by 2050 as a result of coral reef degradation
. Modelling of changes in the Seychelles suggests that wave energy has doubled as a result of sea level rise, loss of coral reefs due to bleaching, changes in reef make-up and the wave regime. The models predict that, over the next decade, it will double again as a result of further damage to the reefs
.
Poverty and governance 
Although not an issue related to natural systems and their disruption, per se, issues of governance and poverty also clearly have a major impact on natural disasters.
As noted in Chapter 1, the term ‘disaster’ has been defined as: a serious disruption of the functioning of a community or a society causing widespread human, material, economic or environmental losses which exceed the ability of the affected community or society to cope using its own resources.

Of course, any natural event has the potential to “exceed the ability of the affected community or society to cope using its own resources”. But generally the more vulnerable communities or societies are likely to feel the worst impacts. This vulnerability to the impact of hazards is highest in developing countries, where consequently over 90 per cent of natural disasters fatalities occur
. The poor suffer more from the impacts of disasters and recover more slowly after the event. 
Many of the environmental issues highlighted above are directly related to issues of poverty and governance. Around the world, the pressures of poverty, population growth and inequitable land rights are forcing people to live or produce food in the most vulnerable areas, such as steep hillsides and unprotected riverbanks. In Honduras, for example, 90 per cent of the best agricultural land is owned by 10 per cent of the population. A consequence of this is that 82 per cent of the rural population in Honduras and over two thirds in Guatemala and Nicaragua live on the fragile hillsides
. Furthermore, the migration of people to urban and coastal areas has increased vulnerability so that although seismic activity, for example, has remained constant over recent years, the effects of earthquakes on the urban population appear to be increasing
.
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Although poorer people are more susceptible to the natural disasters, where resource rights are clearly defined, equitable and verifiable, poor and marginalised communities are better equipped to survive disasters and recover after them
.

Chapter 3: The Impacts
Unnatural disasters?
 “Many ecosystems have been frayed to the point where they are no longer resilient and able to withstand natural disturbances, setting the stage for ‘unnatural disasters’ – those made more frequent or more severe due to human actions. By degrading forests, engineering rivers, filling in wetlands, and destabilizing the climate, we are unraveling the strands of a complex ecological safety net”
.
Janet Abramovitz, WorldWatch Institute, 
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Our environment should provide us with some defence against natural disaster, but as our activities increasingly undermine our “ecological safety net”, our vulnerability to hazard increases as does the likelihood of disaster striking and the impacts of these disasters being devastating. As UNEP states: “‘Natural’ can be a misleading description for disasters such as the droughts, floods and cyclones which afflict much of the developing world. Identifying human-induced root causes, and advocating structural and political changes to combat them, is long overdue”.
 
This refining of the terminology relating to so-called ‘natural’ disasters is rooted in some worrying data; while the number of geological disasters has remained reasonably steady, the number of hydro-meteorological disasters has been increased. This chapter thus concentrate on a range of hydro-meteorologically linked disasters, including flooding, hurricanes/typhoons, landslides, drought and desertification and fire. 

Hydro-meteorological events

Many of the natural processes linked to hydro-meteorological events are critical to ecosystem health. Floods, for example, perform a range of ecologically valuable functions by distributing large amounts of water and suspended sediment over vast areas, restocking valuable soil nutrients to agricultural lands and replenishing water supplies. But, as the previous chapter discussed, a range of issues are increasingly affecting these natural processes and helping create the disasters that regularly hit the headlines around the world. 
In the 1990s more than 90 per cent of those killed by natural disasters lost their lives in hydro-meteorological events
.  As noted earlier the world’s most vulnerable populations – in particular those living on fragile or degraded lands – are those most likely to bear the brunt of ‘natural’ disasters. Thus there has been a general upward trend in the number of natural disasters in Asia and the Pacific due to hydro-meteorological events in the region
. Other areas, such as Central and South America are also becoming increasing vulnerable, as commentators have already noted:
· “[Hurricane] Mitch was not a natural disaster. The disasters have been happening over the years while we have been devastating the forests, burning the soils, and leaving the watersheds unprotected. Mitch was just a response to all those disasters.” Raúl Zelaya, World Neighbours Area Representative, Central America

· “We expect the impacts of a changing climate to increase, with a greater area of our country becoming desert, more woods and jungle being lost, torrential rains, hurricanes and greater seasonal instability.” Asociación Mexicana de Transformación Rural y Urbana, Mexico
 
Flooding

UNEP have characterised five main types of flood:

· Flash floods: which follow heavy rainfall in a short period over a relatively small area, they are common in arid, hilly and steep areas, mountainous regions and metropolitan areas.

· River floods: which follow seasonal prolonged heavy rain, melting snow or a combination of both. River floods occur when water flow surpasses the capacities of natural or artificial banks of a river or when dams or dikes break. River floods are often the result of poor planning and design, either in terms of river bank or floodplain management or dam/dyke building and maintenance.

· Coastal and estuarine floods: caused as a result of sea-level rise beyond normal levels usually due to ocean storm surges and tsunamis. 

· Glacial lake outburst: leading to floods in high mountainous glacial environments, attributed to global warming and the resulting snow and ice melt.

· Ponding: when water accumulates in closed depressions as a result of soil saturation or impermeability, typically on manmade surfaces or soils with slow percolation rates
. 

Flooding is of course a natural, and often beneficial, process; for instance floods are often vital for replenishing soil nutrients in agricultural lands. However, floods can also become disasters. Indeed, of all the so-called natural disasters, floods have the greatest potential to cause sudden, catastrophic damage and affect the greatest number of people worldwide. Every year flooding accounts for two thirds of the people affected by natural disasters
; between 1971 and 1995 floods affected more than 1.5 billion people worldwide
. During the ten-year period from 1986 to 1995, floods caused a global economic loss of about US$195.3 billion
. 
Over 90 per cent of people affected by natural disasters worldwide live in Asia as many of the countries in the region have large populations and are particularly prone to flooding
. 
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There is evidence that the number of people affected and economic damages resulting from flooding are rising at an alarming rate
. Research released in early 2007 reported that floods increased by 57 per cent in 2006, compared to 2004
 and the IPCC has predicted potential future increases in flood peaks of approximately 15 per cent in temperate zones due to increased storm activity and overall increases in precipitation
. Regional changes in water levels and flooding back up these trends:
· Since 1998 floods in Europe have caused some 700 deaths, the displacement of about half a million people and at least Euro25 billion in insured economic losses
. The floodwaters of the River Rhine at the French-German border, for example, rose 7m above flood level approximately once every 20 years between 1900 and 1977. Since 1977, that level has been reached on average once every other year
.
· In 1993 the Mississippi River in the US submerged 75 towns, killed 48 people and cost US$10–20 billion. Over the previous century modifications have resulted in the loss of up to 85 per cent of the river basin’s wetlands, and changes in riparian and in-stream habitat
. 
· Changes in the Yangtze River basin in China have been blamed by many authors for the increasing severity of floods. Upstream deforestation (85 per cent of the forest cover in the Yangtze basin has been cleared by logging and agriculture
), reduction in the area and number of lakes, encroachment on flood plains and destruction of wetlands have all been cited as having a detrimental effect on the river’s ability to mitigate the effects of heavy rain. In 1998, severe floods of the Yangtse and Yellow Rivers displaced tens of millions of people, killed thousands, and caused about US$20 billion in damage
. Deforestation in particular was believed to have had such a disastrous impact that, during the height of flooding, China’s State Council issued an emergency order calling for immediate action
.  Logging was banned in forests on the upper Yangtse River, and the middle and upper Yellow River, followed by a moratorium on logging of most of country’s natural forest
. Although today some disagree on the exact role of deforestation in relation to flooding, there is general agreement that there is a link in the long-term between deforestation and flooding in the region
. 
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Hurricanes and typhoons
When cyclones develop sustained winds of 119 km an hour they become the most destructive storms known to hit the earth: the hurricanes of the Atlantic and northeast Pacific or the typhoons of the western Pacific. 
Concern about an increase in storm intensity was first raised in 1988
, based on the theory that in a warmer world, deeper depressions could produce stronger winds, waves and storm surges. The IPCC, for example, states that models indicate that “it is likely that future tropical cyclones (typhoons and hurricanes) will become more intense, with larger peak wind speeds and more heavy precipitation”
. Although the debate about the impacts on climate change is far from over, there is already actual evidence towards more storm events. In 2005, for example, Latin America and the Caribbean experienced 26 tropical storms including 14 hurricanes – one of the most active and destructive hurricane seasons in history
.
We do know that globally our seas are warming; since 1900 the mean surface temperature has risen by approximately 0.4oC.  Cyclones are ‘fuelled’ by warn and humid air above tropical oceans which must be at least 26.5oC and 50m deep. It would thus follow that the warmer our seas the more areas will reach this critical temperature and more storms will develop
. Until recently, only two tropical cyclones had been recorded in the South Atlantic, and no hurricanes.  But on 28 March 2004, the southern coast of Brazil saw its first ever hurricane, Hurricane Catarina. Twenty-three cities were struck and 33,000 people were left homeless. Hurricanes do not normally occur in the South Atlantic because sea-surface temperatures are too low to develop intense weather systems, however, researchers from Brazil’s National Institute for Space Research believe that Catarina can be related to warmer sea temperatures. They warn that some areas rarely or never visited by hurricanes may become vulnerable to more frequent severe storms in the future
.
At a time when the possibility of damage from storms is increasing, so is our vulnerability to storm impacts. The low elevation coastal zone (LECZ), i.e. the continuous area along the coast that is less than 10 metres above sea level, represents just two per cent of the world’s land area but contains 10 per cent of its total population (i.e. over 600 million people) and 13 per cent of its urban population (representing around 360 million people). Almost two-thirds of the world’s large cities, i.e. those with populations of more than 5 million inhabitants, fall at least partly within this zone. The least-developed nations, on average, have a higher proportion of their total population in this zone than high-income nations, for example, half of Africa’s 37 cities with over a million people are either within or have parts that are within the low elevation coastal zone and many of Asia’s largest cities/metropolitan areas are in the floodplains of major rivers (e.g. the Ganges–Brahmaputra, the Mekong and the Yangtze) and cyclone prone coastal areas (the Bay of Bengal, the South China Sea, Japan and the Philippines). And immigration is increasing this trend. The coastal provinces of China, for example, experienced a net in-migration of about 17 million people between 1995 and 2000, creating pressures in an already crowded coastal zone
.
Climate change scenarios warn of rapid sea-level rises within the next 30–50 years; with estimates of the rise vary between 18 and 59 centimetres by the end of the century. If this proves to be the case the number of people flooded by storm surges is bound to multiply. One estimate suggests that some 10 million people are currently affected each year by coastal flooding and that this number will increase under all the climate change scenarios
.
Landslides

Two types of landslide are generally recognised: shallow landslides typically to a depth of one or two metres on steep slopes where debris moves quickly and deep-seated landslides, which usually extend to the bedrock. 

Each type is influenced to some degree by changes to vegetation cover, but shallow slides are most likely to be triggered by logging or other actions that reduce forest cover. As such, shallow landslide are the ones over which the forest manager can exert the most influence
. It is generally agreed that vegetation cover can prevent the occurrence of shallow landslides
, whilst large landslides on steep terrain are less influenced by vegetation cover
. In the Pacific Northwest of America, where hundreds of landslides now occur annually, one study found that 94 per cent originated from clearcuts and logging roads
.

Research into landslide hotspots by the World Bank has indicated that countries most susceptible to landslides (Central America, Northwestern South America, Northwestern USA and Canada, Hawaii, Antilles, the Caucasus’s, mountain ranges in Iran, Turkey, Ukraine, Himalayan belt, Taiwan, Philippines and Celebes, Indonesia, New Guinea, New Zealand, Italy, Iceland, Japan and Kamtchatka) tend to be those areas with high forest cover; which seems to argue against the theory that deforestation is linked to landslide intensity. However, what these figures probably suggest is that landslides hotspots tend to be in areas with differing altitudes and high rainfall, and are thus ideal areas for tree growth, as opposed, for example, flatter areas of lower rainfall which are characterised by grasslands and steppe type habitats
. [need to check our interpretation]
Natural hazards such as earthquakes or heavy rain are often the precursors to a sudden onset of numerous shallow landslides. As discussed in the case study on the Pakistan earthquake in 2005 (see page #) almost all the landslides which followed were of the shallow type, occurring on steep slopes and road cuts; and the results of these landslides were devastating
.
Many thousands of people are affected by landslides every year (see figure #). This figure is likely to remain fairly high as vulnerability is increased by the soil instability as a result of overexploitation of natural resources and deforestation, and greater human vulnerability as a result of growing urbanization and uncontrolled land-use. Furthermore, as well as more marginal land being used for habitation and agriculture, traditionally uninhabited areas such as mountains are increasingly being used for recreational and transportation purposes, creating even more vulnerability in hazardous terrains
.


Figure #: The number of people affected annually by landslides in the 21st Century

Drought and Desertification

Drought is a complex, slow-onset phenomenon; as such it is often left out of the data on sudden catastrophic disasters from sources such as insurance companies. Drought however has perhaps the greatest long-term negative impact on human livelihoods. Figure #, shows just how great this impact can be.

Although a range of hazards and vulnerabilities can turn a drought into a disaster, the large number of people affected by drought in early 21st century (see figure #) is closely related to widespread, severe climate anomalies
. For example, global precipitation was below the 1961-1990 average in 2001. Drought persisted across Afghanistan, Pakistan and neighbouring countries and in much of East Africa, much of Central America experienced drought during the middle part of the year, which is traditionally the rainy season, drought affected much of Western Australia and parts of Queensland
.
Similar ‘peaks’ in drought disasters were experienced in previous decades with Africa experiencing some of the worst droughts and famines in terms of number of people affected in 1972-73 and 1984-85. Indeed, 34 per cent of Africa’s population lives in arid areas compared to just two per cent of Europe’s population. The countries being most regularly affected by drought including Botswana, Burkina Faso, Chad, Ethiopia, Kenya, Mauritania and Mozambique, where the impacts of drought and subsequent famine are exacerbated by inadequate transport facilities to receive and distribute food and medical aid
. By 2020, between 75 and 250 million people in Africa are projected to be exposed to an increase of water stress due to climate change
.
As well as the impacts of the global induced climate change, regional landuse is also a contributing factor to the increasing vulnerability to drought. The clearing of tropical forests in Central and Western Africa, for example, has been blamed for altering the local climate and rainfall patterns, and thus increasing the risk of drought
.

Of course, Africa has over millennia evolved land-use systems to accommodate variations in rainfall and temperature. Climate change, however, is likely to accentuate variability. Modelling has indicated rapid major shifts in climatic conditions in space and time
. Rapid change will disrupt long held agricultural practices which will have serious implications for food security and long-term land-use systems and productivity. Studies show that ecosystems are stabilised by the symbiotic relationships between humans, animals, soils, vegetation and climate. In many areas arid environments have reached an equilibrium preserving stability whilst disturbances induced by desertification which can become self-accelerating, with droughts promoting the process even further
.
Given the various factors which could contribute to changing climates, it is thus perhaps not surprising that there are some indications that droughts are becoming more prolonged and their impacts more severe; recent research, for example, suggests that droughts increased by 47 per cent in 2006 compared to 2004
. And of course, it is not just Africa which is feeling the effects of these changes in climate. For instance, over the past 100 years rainfall has decreased by more than 5 per cent over much of the land bordering the Mediterranean. In parts of Asia land degradation, mostly in the form of desertification, is one of the region’s most serious environmental problems. Although desertification is clearly linked to land use practices, drought can deepen the effect and extend the area liable to desertification mainly due to decreases in plant cover
.
Figure #: Number of people affected by drought from 1990 to 2006
 
Fire 

As noted above changes in climate are likely to bring drier conditions; this along with more severe storms is also likely to play a role in changing fire patterns. In the future, for example, fire severity in North America is predicted to increase due to higher numbers of lightning strikes and the intensity and frequency of windstorms. In 1989, fires in western Canada and the areas east of James Bay were caused by unusual weather conditions and an unprecedented heat wave in the Arctic and in 1995 fires which burned some 6.6 million ha of forest in Canada, were attributed in part due to unusually dry conditions
. Indeed, in recent years the area of Canadian boreal forest affected by fire and insects has doubled. With global warming producing greater seasonal contrasts combined with an expected 44 per cent increase in lightning strikes, the area of the Canadian boreal burned is predicted to increase by 78 per cent in the next 50 years
.
Research into the links between climate and forest change is being intensified, in particular in relation to the increased risk of fire
. [Fires are increasingly damaging the world’s forests, although ### ## ………. add here something re natural processes.]
The importance of natural fires for ecosystem health began to be recognised in the 1970s and policies automatically suppressing fire began to be questioned.  But allowing ‘natural fire’ is not without controversy. As with other hazards, many people make their homes in areas at risk from fire and are thus unwilling to let natural processes take place if their homes or livelihoods are affected. In 1988, for example, parts of Yellowstone National Park in the US were allowed to burn naturally after being struck by lightning. The fires spread rapidly because of severe drought and high winds; and thus it was eventually decided to suppress the fires. This, however, turned out to be a huge operation and cost some US$120 million, one of the costliest fire-fighting events in US history
.
[need a discussion here about when a natural fire becomes an unnatural one] Globally, 95 percent of all fires are caused by human activities, such as land clearing by farmers, the burning of residues and waste, using fires for hunting or honey collection, as well as deliberate arson (often in relation to contested land use claims or relating to natural resources) or simple carelessness. As ecosystems become more vulnerable to fire because of climate change or land-use practice that encourage the spread of fire, human-induced fire becomes increasingly likely to create natural disasters
. Evidence suggests, for example, that forest areas cut for timber are at greatest risk for fire; because debris left behind dries out rapidly acting as kindling for fires. In Indonesia during the fires of 1997-1998, and in 1982-84, land clearance was the direct cause of most of the fires
. Sub-Saharan Africa suffers most from ‘unnatural fires’. More than 170 million ha burn annually and only some ten per cent of these fires are considered necessary for the ecosystem
.
Grassland fires??
 (ALSO: check out several issues: http://www.sciencedirect.com/science?_ob=PublicationURL&_cdi=5836&_pubType=J&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a9be71815df629a178486a66d36889cd; including Flannigan, M.D., Stocks, B.J., and Wotton, B.M. (2000). Climate Change and Forest Fires. The Science of the Total Environment, 262, 221-9)

Chapter 4: Protecting Areas
“We must, above all, shift from a culture of reaction to a culture of prevention. The humanitarian community does a remarkable job in responding to disasters. But the most important task in the medium and long-term is to strengthen and broaden programmes which reduce the number and cost of disasters in the first place. Prevention is not only more humane than cure, it is also much cheaper”
. 
Former United Nations Secretary-General Kofi Annan

Disaster risk management comprises of a range of activities, including structural and non-structural measures to avoid (prevention) or to limit (mitigation and preparedness) adverse effects of hazards (see definitions below). 
Prevention: Activities to provide outright avoidance of the adverse impact of hazards and means to minimize related environmental, technological and biological disasters.  
Preparedness: Activities and measures taken in advance to ensure effective response to the impact of hazards, including the issuance of timely and effective early warnings and the temporary evacuation of people and property from threatened locations.

Mitigation: Structural and non-structural measures undertaken to limit the adverse impact of natural hazards, environmental degradation and technological hazards
.

This report concentrates on two of these elements of disaster risk management: prevention and mitigation.
[this section needs more work to make the case with clarity]
In many cases prevention is demonstratively better than mitigation; which if badly planned can make disasters worse and further effective ecosystem services (see box). Fire suppression, flood controls and artificial structures can often add more stress to the natural environment, disrupt environmental services and contribute to disaster vulnerability. For example, nearly half of the 3,782 km long Mississippi River in the US flows through artificial channels. Research has demonstrated that the 1973, 1982 and 1993 floods were substantially higher than they might have been before structural flood control began in 1927. After the 1993 flood, a federal task force even recommended ending the policies of engineering and structural means for flood control in favour of floodplain restoration and management
. 
Interruption of fish migration routes

Bangladesh’s inland fisheries are intimately bound to the sequence of annual flooding. The monsoon flood connects rivers, tributaries, and all static water bodies to a dynamic flood plain system. As the plains become inundated by rainfall and riverine flooding, many species begin a longitudinal migration upstream, often to spawn. Once the rivers begin to flood, there is a lateral migration into distributory channels and flood plains that provide a rich feeding ground for hatchlings and fry for four to five months. At the end of monsoon when floodwaters recede, the expanded fish population starts moving back into the rivers, beels, and other permanent water bodies, which are then used for fishing. Embankments have typically cut across these migration routes, which, together with the gradual decline of the dry-season water bodies, has had a negative effect on capture fisheries. According to monitoring data from the Department of Fisheries, between 1983 and 1989, from a base of nearly 500,000 t/year, fish production from rivers, flood plains, and beels has declined by 44,000 t/year
.

Intact ecosystems can at there best provide resilience, i.e. the ability to withstand shock; which can help prevent a hazard becoming a disaster. Many ecosystems are adapted to withstand natural hazards, and indeed these events are necessary to maintain their health and vitality, and even their continued existence
. Thus in the right place fire can germinate seeds and provide space for renewal and regeneration, floods can bring fertility and even small landslides and avalanches can [……###]. 

[add discussion  here on mitigation in terms of restoration]

The protection or, if necessary restoration, of ecosystem services be an important first step in disaster preparedness.
Protected areas role in ecosystem management

[####### need to add section here explaining PAs, would be nice to do this in terms of a discussion of ecosystem services … PA coverage in ecosystem terms etc etc]
“The resilience of many ecosystems is likely to be exceeded this century by an unprecedented combination of climate change, associated disturbances (e.g., flooding, drought, wildfire, insects, ocean acidification), and other global change drivers (e.g., land use change, pollution, over-exploitation of resources).” 
.
Can protected areas help prevent disasters?
To date very little attention has been given to making an explicit analysis of  the role that protected areas could have for disaster prevention in the scientific, conservation or protected area literature. In Chapter 2 of this report we looked at five underlying causes of the type of disasters elaborated on in Chapter 3. These causes, listed again below, are reviewed below with the specific role of protected areas in mind:
· Climate change

· Loss of forest quality and quantity

· River fragmentation and wetland loss

· Loss of coral reefs

· Governance and poverty

Overview of how PAs can help:

· Protected areas from a range of non-climate change induced stresses. Thus decrease vulnerability to climate change by increasing resilience and adaptive capacity
.
END OF DRAFT TEXT … BELOW MAINLY NOTES.
NIGEL AND I WILL ‘WORKSHOP’ THE ABOVE FIVE BULLETS DURING MAY/JUNE. WE WILL LOOK AT VARIOUS ASPECTS OF PA MANAGEMENT, INCLUDE BOXED PA EXMAPLES (A FEW BELOW ALREADY), DRAW ON THE WB DISASTER HOTSPOTS REPORT AND TNC/WWF ECOREGION PA COVERAGE/DISTURBANCE DATA AND DRAW OUT LESSONS LEARNED FROM THE CASE STUDIES.
The ISDR recognises “At present, environmental management tools do not systematically integrate trends in hazards occurrence and vulnerability.” 
.
Climate change

The concept of ecosystem resilience is defined as the ability of a system to undergo, absorb and respond to change and disturbance, while maintaining its functions
.
Loss of forest quality and quantity

A ###

· China: Protecting the forests - mitigating disasters

Protected Area: Jiuzhaigou Nature Reserve, IUCN Category V, 72,000 ha

The reserve forms the core of the Jiuzhaigou Valley Scenic and Historic Interest Area World Heritage site in Sichuan. Government policy has been focused on accelerating development in this region; primarily through timber extraction. However a lack of irrigation water downstream followed by major flooding led to a ban on commercial logging in 1998 and policies directed more towards sustainable forestry practices. Beginning in 1996, a five year plan was also implemented to reduce the amount of agricultural land in the buffer zone and tree-planting on steep slopes was mandated. Residents have received some compensation for giving up farmland and the remaining Tibetan villagers, about 1,000 people, cater to tourists as hotel-keepers, craftsmen, guides and entertainers. A rapid growth of tourism has brought benefits to these communities, although there are concerns on resultant threats to the natural environment
. An overall plan for site construction and land stabilisation has been drawn up by Chengdu Institute of Geography to protect the landscape. Most of 31 mud and rock flows and landslides examined in 1984 have already been brought under effective control. Some 140 bird species are found in the valley, as well as a number of endangered plant and animal species, including the giant panda and the Sichuan takin
.
· Switzerland: Legislating landuse for protection (rough draft)
Law: Federal Ordinances on Flood and Forest Protection (need date)
This law was established after the flooding events of 1987 (details??), its purpose is the protection of the environment, in particular human life and high value property, from natural hazards with a minimum of structural countermeasures. Therefore, the four main elements of the natural hazard management are: hazard assessment, definition of protection requirements, planning of measures and emergency planning
.

Switzerland’s protection forests are estimated to save US$ 2–3.5 billion per year
.
Forests in Alps mainly managed for protection – 17 per cent of area of Swiss forests.
COULD USE THIS … BUT CURRENTLY A SELECTIVE CUT AND PASTE

Ibans Lagoon is located within the Río Plátano Man and Biosphere Reserve (RPMBR) in the Mosquitia area of north eastern Honduras. The reserve covers an area of over 8,300 km2. It has been recognised as a World Heritage Site since 1982 due to its exceptional diversity of marine and terrestrial ecosystems that include coastal wetlands, tropical broadleaf forests, and areas of pine savannah.

The reserve is home to three indigenous groups – Miskito, Pech and Tawahka – as well as members of the Garífuna ethnic group and Ladinos from other parts of Honduras. One of the most pressing concerns for the communities is the erosion of the narrow coastal strip caused by the waves from both the lagoon and the sea, particularly during bad weather. This is exacerbated because much of the shore vegetation – including mangroves – has been removed for firewood, to create space to build houses, for boat landings, and to provide access to the lagoon for bathing and washing clothes. As this is an area frequently affected by tropical storms, and sometimes hurricanes – notably Hurricane Mitch in 1998 – the high rate of erosion increases the risk of flooding in the villages and therefore damage to infrastructure and housing. 

In 2002, MOPAWI, a Honduran NGO, began to work with the communities of the coastal strip to identify the scale of the environmental problems and how to tackle them. During a series of workshops involving men, women and children from 15 different communities, participants were encouraged to develop a community action plan for the management and protection of the lagoon and its associated ecosystems. Workshop participants gave highest priority to reforesting the lagoon shore with mangrove and other species to reduce erosion and improve fish habitats; and activities related to this have subsequently taken place.

SOURCE:  Simms, A, J Magrath and H Reid (2004); Up in smoke? Threats from, and responses to, the impact of global warming on human development, new economics foundation, London
Nepal (SHOULD HAVE MORE ON THIS IF IT IS USED)

Protected area: Shivapuri National Park, IUCN Category II, 14,400 ha

Floods and landslides are the most frequent natural hazards in Nepal, claiming an average of 200 lives annually
. Shivapuri National Park in the Kathmandu Valley is the main source of water for domestic consumption in Kathmandu and a major recreational site for local people and visitors alike. The watershed was first protected in 1976, became a Watershed and Wildlife Reserve in 1984 and a National Park in 2002. Over 50 per cent of the watershed is forested, but forest patches are fragmented
. The main conservation objectives include: “to protect the natural environment, ensure a reliable and high-quality supply of drinking water for Kathmandu and local people, minimise degradation of land by applying appropriate corrective measures…”. Landslide protection measures have been implemented at 12 localities
.
River fragmentation and wetland loss

The best way to reduce future flood damages is to prevent development from occurring on flood-prone lands
.
Text from WWF briefing doc on floods

WWF believes that integrated river basin management (IRBM) - the process of coordinating conservation, management, development and use of water, land and related resources across sectors within a given river basin - is the most appropriate approach for delivering sustainable use of the world’s limited freshwater resources. It is also a valuable tool for preventing disastrous floods. Decision-makers must recognize the important role that nature plays in flood prevention and protection, and must work to protect the very source of freshwater. This will, in turn, protect people, property, goods, and the environment.

In China, for example, a national policy called the "32-character policy” addresses flood management by promoting the planting of trees and setting limits on logging. The policy provides support for local industries by providing relief for areas affected by floods, relocating towns from flood‑prone areas to higher ground, building new towns, and reinforcing floodplains.

Mitigating floods in Malaysia
COULD USE … WORK WITH SURIN TO DEVELOP
The Kinabatangan is Sabah’s longest river. It originates in southwestern Sabah and flows for 560km (347 miles) to the Sulu Sea. The lowland floodplain of oxbow lakes, open swamps and distinctive vegetation is home to some of the largest and most diverse concentrations of wildlife species in Borneo. 

The Kinabatangan floods regularly, but during January and February 2000 the flood waters reached record heights of 14.03m above mean sea level. The increasing power of the floods is being aggravated by land clearing in the Upper Kinabatangan which is leading to soil compaction that prevents rain seeping directly into the soil, forcing direct runoff from the soil surface into streams and rivers that increases water yield. Plantation and logging activities are the immediate cause. Logging activities cause major soil compaction and are worsened by rapid clearance of land by agriculture. 

There are several solutions to reduce the impact of frequent flooding, by establishing basic environmental protection measures such as maintaining of riparian reserves to trap sediment and reduce bank erosion, carry out reduce impact logging and to allow logging tracks to rehabilitate. With such approaches it should be possible to use land in ways that creates less impact on the hydrology of the river and the livelihoods of the people living downstream.

WWF has been working in Sabah for many years to protect and restore the Kinabatangan. A Wildlife Sanctuary has been designated  in the lower catchment and ####

The UN-ISDR Guidelines for Reducing Flood Losses, recommend that “Alternate use of flood-prone land should be considered where possible. It is better to have the land zoned and used for purposes such as parks, nature areas or ecological reserves than to try and ensure that future development is flood proofed.”  … “The land along a river is highly desirable for parks and recreational uses, as well as for ecological reserves”.
.
“Environmental degradation has been the main cause of the devastating floods, which occurred last year in Haiti and the Philippines. The entire United Nations system, together with member states, national and regional organizations, have to commit themselves fully to disaster risk reduction policies if we want to avoid a re-emergence of such events there or anywhere else in regions often prone to natural disasters”, Salvano Briceno, Director of the International Strategy for Disaster Reduction

· China: Protecting freshwater
Protected Area: Nansi Hu Nature Reserve IUCN V, 129,000 ha

Nansi Lake in the Yellow (Huang) River is part of a chain of permanent, shallow, freshwater lakes and associated marshes in the Huaihe plain. The lakes are an important supplier of water for the local area, are used for flood control and water purification and support an important fishery
. The Huang He Plain contains relatively few areas of intact habitat, and existing protected areas in the hills, wetlands and coastal areas could all benefit from improved management
.

· USA: Restoring wetlands

Policy: Department of Agriculture’s Wetlands Reserve Program (need more on this)

This program has set aside 665,000 acres of wetlands and is slated to acquire and restore 310,000 more by 2001 at an average cost of $850 an acre. The cost of restoration overall averages about $200 per acre; in some places the wetland can return simply by being left alone, while in others considerable work is required to recontour and revegetate the landscape
. UPDATE INFO ETC
Loss of coral reefs and shoreline communities
Coasts offer natural buffer protection, a beneficial function that needs acknowledgement. But when human development gets in the way, coastal physical and storm processes turn into natural hazards that often culminate in disasters
.
Vegetated landforms have an inherent hazard-prevention value and hence reinforce the need to classify them as critical areas to be preserved
.
MPAs are considered as ‘ecological insurance’ against acute and chronic disturbances
.
Although the way we manage our shorelines can have a profound affect on the impacts of natural hazards, many of our shorelines are in fact under threat from climate change. The case study below from Bangladesh, for example, highlights some of the many possible impacts from a range of climate change scenarios. Thus, as discussed above, for coral and mangrove communities in particular to provide the maximum impact in relation to mitigation disasters we need to think not only about protecting these areas under today’s conditions, but how to ensure that these areas are best able to survive a changing world.

Literature exists to help managers both identify reef areas that are naturally resistant to coral bleaching and reef areas where environmental conditions are likely to promote maximum recovery after bleaching mortality has occurred. And it is recommended that these areas are prioritised to be included in protected area networks
. Similar work has been carried out for mangrove areas
.
The Coastal Regulation Zone (CRZ) Notification  has placed India amongst the select countries in the world to frame laws to legally protect sensitive coastal ecosystems, to formulate guidelines for coastal activities, and to demarcate areas for conservation
.

Over the last decade there has been a major shift in approaches to coastal defence, particularly

in North America and North Western Europe. Engineers have come to appreciate that it is often

safer, more cost-effective and more sustainable to defend a coastline by mimicking natural

coastal processes rather than by disrupting them with rigid constructed reinforcements. Rigid

structures that stop erosion artificially also stop the input of sediment to a beach or reef, increase

instability and may ultimately accelerate their own demise. In addition, artificial antierosion

measures prevent the circulation of sediment to beaches elsewhere that may be experiencing

erosion.

‘Soft-engineering solutions’ start from the premise that sustainable coastal protection needs

space. Wide beaches, mudflats and reefs, which are typically covered with natural vegetation,

dissipate the energy from flood waves. Although they do not necessarily prevent flooding, they

do significantly reduce the damage caused by the impact of high-energy waves breaking against

artificial structures. The approach is to absorb a flood rather than deflect it.

An important development in these techniques was the recognition of the fundamental role

played by natural vegetation in regulating coastal processes. Plants may be very effective at

dissipating wave energy, reducing flow velocity and encouraging the accretion of soft sediments.

Their roots systems have enormous tensile strength and can reinforce unconsolidated

sediments. Experiments have shown that small amounts of live root can provide a substantial

increase in the shear strength of sediments. Anchored and embedded stems can act as buttress

piles or arch abutments to counteract shear forces. Plant litter decomposes to create soil

organic matter that promotes the flocculation of soil particles and enhances microbial growth

‘gluing’ a soil together.

In Maldives, a number of inhabited islands had retained some coastal scrub on the ocean side

of the island but had been developed right up to the coast on the lagoon side. The tsunami is

reported to have hit the eastern side of islands first, but then wrapped around the north and

south and hit from the west shortly afterwards. Many eye witness accounts report floodwaters

sweeping one way across the island and then sweeping back in the opposite direction. This

would imply that all coasts are vulnerable and need adequate protection. Observations on

tsunami-impacted islands suggest that a strip of coastal vegetation >5 m wide provides the

most effective coastal protection. This type of buffer strip would also have additional biodiversity

conservation values. 
.
Governance and poverty

“Well-managed ecosystems can mitigate the impact of most natural hazards, such as landslides, hurricanes and cyclones. In addition, productive ecosystems can support sustainable income-generating activities and are important assets for people and communities in the aftermath of a disaster”
. 


Chapter 5: Case Studies

Of course we are not the first to link the decline in ecosystem services with the increase in natural disasters. In recent years there has been a whole string of international agreements, declarations and reports which recognise these links and call for countries to take action (see examples in appendix 1). But as the ISDR recognises that at present: “disaster reduction practitioners do not systematically explore the advantages of using environmental management tools and approaches” 
. The case studies in this report try to specifically address this issue, looking at the advantages in using environmental management and specifically protection to reduce vulnerability to natural disasters.
The eight case studies look at some of the most destructive disasters seen so far in the new, but already recorded breaking in this respect, century. They are:

· Mozambique Floods (2000): Draft complete, but no response from WWF re comments

· Bangladesh Floods (2000): Still sorting out hopefully to be done through Ashish Kothari, Kalpavriksh
· European Floods (2002 and 2006): Draft out for review and input
· European heatwave and fires (2003): Luis Silva contracted to do this
· Asian Tsunami (2004): Currently drafting
· Caribbean Landslides (2004): Still trying to track down someone to help with this

· Hurricane Katrina (2005): Jonathan Randall drafting
· Pakistan Earthquake (2005): Draft complete and approved


Mozambique Floods: 2000
Draft not commented on by WWF Mozambique
Introduction

Mozambique is vulnerable to a range of natural disasters, in particular floods and droughts, because of its geographical position and tropical climate. Heavy rainfall can be triggered by cyclones and tropical depressions from the Indian Ocean and cold fronts from the south
.

Between 1965 and 1998, the country experienced twelve major floods, nine droughts and four big storms. But these events were overshadowed by the massive floods of 2000
.  In February 2000, heavy and persistent rain across Southern Africa resulted, for the first time on record, in the simultaneous flooding of all of the major river systems that flow into the sea through Mozambique
. The floods resulted in the loss of some 800 lives, millions being displaced and infrastructure loss and damage estimated at a value of over US$450 million
. 

Mozambique has a comparatively good history of disaster management; in the 1980s the Department for the Prevention and Combating of National Calamities was established with the objective of promoting early warning and mitigation activities and in the 1990s a variety of mitigation measures were instituted
. However, most of the studies and efforts relating to the management of extreme weather events have focussed on drought with relatively little attention being paid to floods and other natural disasters. There is, for example, a World Meteorological Organization (WMO) Drought Monitoring Centre in Harare but no centre for monitoring floods in the region
. But flooding is a serious risk. The impacts of climate change (see chapter #), land use changes and the disruption of river and wetland systems, primarily through dam construction, are changing the ecosystem’s ability to deal with sudden climatic events such as storms and cyclones.
The causes of the disaster

“A wetland is a sponge which soaks up extra water and then releases it slowly
 into a watershed or river system. When you remove it you remove this safety valve"

Richard Boon, Wildlife and Environment Society of South Africa

The Indian Ocean borders Mozambique to the east, the country shares borders with South Africa, Zimbabwe, Zambia, Malawi and Tanzania. About half of the country is made up of flat coastal plain, there is 2,500km of coastline, and many sizeable rivers flow through Mozambique to the sea. More than 50 per cent of Mozambique’s land area is part of an international river basin; with nine major rivers passing through the country – the Maputo, Umbelúzi, Incomati, Limpopo, Save, Buzi, Pungoé, Zambezi and Rovuma
, all with their origins in other countries further upstream (see box below). This means that decisions made about river waters and catchments beyond the borders of Mozambique can have a major impact within the country
.

Shared resources – major rivers and countries:

· Maputo: formed by the confluence in southwestern Mozambique of the Great Usutu River (flowing from Swaziland) and the Pongola River (flowing from South Africa)

· Umbelúzi: Swaziland

· Incomati: South Africa, Swaziland

· Limpopo: Botswana, South Africa, Zimbabwe

· Save: Zimbabwe

· Buzi: Zimbabwe

· Pungoé: Zimbabwe

· Zambezi: Angola, Botswana, Malawi, Namibia, Tanzania, Zambia, Zimbabwe

· Rovuma: Tanzania, Malawi

The majority of the country can be described in terms of four main vegetation types: flooded savannah consisting of open grassland and mixed freshwater swamp forests
; coastal mangrove forests
; coastal forest
 and miombo woodland
.  Although the climate of the region is predominately dry, with about 80 per cent of annual precipitation falling between October and March, seasonal flooding is a natural function of the country’s ecosystems. The flooding of 2000 was however an extreme and disastrous event.
Major floods have been recorded in all the international river basins shared by Mozambique, with the exception of the Rovuma
. In 2000, however, the rains far exceeded levels normally expected during the rainy season. The accumulated rainfall over a three-day period in Maputo Province alone was only a little less than the total rainfall experienced between September 1998 and January 1999
.

Two periods of heavy rainfall, from 5th to 10th February and 22nd to 25th February 2000, marked the start of the floods, but the rains fell on a land that was already soaked and unable to absorb further moisture. In late January torrential rainfall had caused flooding of the Incomati, Umbelúzi and Limpopo rivers in Maputo and Gaza Provinces. Much more widespread flooding occurred after the heavy rains of early February. Then cyclone Elaine hit Inhambane and Sofala Province from 21st to 22nd February causing extensive infrastructural damage, 70 people were drowned and some 350,000 displaced and left homeless
. At the same time as the cyclone, further heavy rains occurred in Zimbabwe
. 

The combination of these weather systems on already saturated soil resulted in the flooding
. The volume of water in the Limpopo River increased rapidly. Waves of water, reaching up to three meters high, descended the river, flooding the city of Chokué and the commercial area of Xai-Xai City both in Gaza Province
. From 5th to 8th March cyclone Gloria sat off the Mozambican coast bringing strong wind and more heavy rains for the next two weeks. The Buzi River, which had flooded in early February, flooded again on 15th March 2000, in part as a result of opening the Chicamba dam gates. Save River, which had also flooded in February, flooded again on 16th March and the Pungue River flooded on 18th March
. 

Clearly this was an extraordinary series of events and the accompanying human disaster was unfortunately an almost inevitable result – but was this flooding made worse by a decline of ecosystem services in the region
? 
It is likely that the floods in Mozambique were made worse by a combination of factors linked to the interruption of the ecosystem services; in particular evidence points to a number of related issues:

· wetland destruction

· overgrazing in the upper watershed

· forestry operations
· dam construction

· land use planning

Wetlands: Africa’s wetlands play a vital role in the ecosystem by holding rainwater and runoff, but analysis of the causes of floods often point to reclamation of the wetlands around lakes and rivers for cultivation, reducing their flood absorption capacity
.

In the Mozambique floods of 2000, the degradation of wetlands such as the Kafue wetlands in Zambia, were blamed for reducing the environment’s ability to absorb excess water and thus magnifying the impact of the floods
.

Grazing: Following the 2000 floods, conservationists in the region stated that the overgrazing of grasslands in the upper watersheds of the Limpopo River in Botswana, Zimbabwe and South Africa had played an important part in disrupting the system’s ability to absorb heavy rainfall, and were a contributory cause to the disaster
. 
Grasslands that are overgrazed or damaged by poor burning practices are hardened, enabling water to flow over the ground and into rivers instead of seeping into the soil
.  In the 1990’s the first Global Assessment of Soil Degradation (GLASOD) by UNEP reported on land degradation in the Limpopo River Basin. Although human-induced soil degradation was considered low in Mozambique, moderate degradation was reported in northeast Botswana and in adjacent areas of Zimbabwe, as well as in northeast South Africa and the southern tip of the catchment. High degradation was reported in the southwest upper catchment in Botswana and extreme degradation in three areas in Limpopo Province in South Africa, corresponding with densely populated communal areas (former homelands of Venda and Lebowa)
. Before the flooding, the Rennies Wetlands Project (supported by WWF and ? ##), surveyed the upper catchment of the Sand river in Mpumalanga province, South Africa, and found that 80 per cent of the wetlands and grasslands had been tilled for subsistence farming or were overgrazed
. 

Forestry: Another catchment study in South Africa suggested that the reduced return period of runoff relative to rainfall is the result of the extensive forestry in the upper reaches of the catchment, and may have influenced the severity of localised flooding within the catchment
.

Dams: The rivers that flow into Mozambique have been subjected to considerable alterations in their flow. The negative role played by dams in the 2000 flood is two-fold: immediate effects during the flood crisis and the long-term environmental effects. The release of water from dams during periods of excessive rain is often a major contributing factor in downstream flooding. In 2000, water was released from several dams during the crisis, including: the Pequenos Libombos dam on the Umbelúzi River (which exacerbated floods around Maputo in February); the Macarretane dam released water from the Limpopo River (causing a metre rise in water levels during the night of 26th/27th February), the Chicamba dam (causing the Buzi River to flood); and the Massingir dam on the Elephants River (resulting in higher water in the Limpopo and thus increasing the flooding in the town of Chokwe). Much of the subsequent discussion around the roles that the dams played in the disaster has revolved around issues primarily related to dam management (e.g. emergency planning, timing of water release, dam maintenance and overall water levels)
. There are however equally important longer-term effects on the role of dams and flooding in relation to changes in river flow, vegetation and human settlement. 
Dams tend to reduce small flooding events which are characteristic of rivers in areas of concentrated rainfall, such as in Southern Africa. Although this reduction in floods may seem beneficial there is evidence that these can actually help to regulate river flow and thus minimise the damage caused major floods. Small floods wash away sediment and plant material on banks; without these regulating activities rivers get smaller (flow will already have been reduced though damming), banks become more stable and settlements are constructed in areas which are no longer seen as being threatened by flooding. When major flood events happen there is less space for the water to flow through and more sediment, vegetation and buildings to be washed away which cause further problems downstream of the flood.

Small dams, for agricultural purposes, can have similar affects. A study of the Kolope-Setonki subcatchment of the Limpopo river, for example, found the area effected by small dams rising rapidly, from two to 50 per cent between 1955 and 1987, leading to reduced water flow, loss of forest quality, for instance the fast growing Ana Tree (Faidherbia albida) was suffering considerable die back in the subcatchment and increased grasslands
.

Damming the Zambezi

Although only a bit player in the events of 2000 the ecological and social effects of dams on the mighty Zambezi have been particularly well studied; and are reported here to provide an insight into the impacts of dams.

The Zambezi River is the fourth largest floodplain river in Africa (2,574 km) and the largest system flowing into the Indian Ocean. Rising in Angola it has a catchment area of over 1.5 million km2, encompassing the Democratic Republic of Congo, Botswana, Zambia, Zimbabwe, Tanzania, Malawi and Mozambique. The river makes it final journey to the sea through a mosaic of grassland and swamp forest, the Marromeu Complex, some 100 km inland from the ocean and a system of mangrove forests and deltas along nearly 300 km of Mozambique’s coast
. 

The construction of Kariba (Zimbabwe) and Cahora Bassa (Mozambique) dams as well as other large dams in the Zambezi system have profoundly altered the hydrological regime of the Delta. Prior to the construction of Kariba Dam, peak floods spread over the 12,000 km2 Delta. Floodplain grasslands were inundated with floodwaters for up to nine months of the year, and many areas were saturated throughout the dry season. With the completion of the Kariba Dam in 1959 and Cahora Bassa Dam in 1974, nearly 90 per cent of the Zambezi catchment became regulated and the natural flood cycles of the lower Zambezi River permanently interrupted
. Only runoffs from tributaries of the Moravia-Angonia and Manica Plateaus in the Lower Zambezi catchment remain unaffected by river regulation
.

The ecological effects are many fold. Detailed survey and research work carried out by the International Crane Foundation concluded that vegetation changes are directional rather than cyclical and are resulting from the hydrological degradation of the delta system, in particular:

· species of flora characteristic of higher areas on the floodplain and surrounding escarpment are establishing in relatively low-lying areas: thicket species are increasing in frequency and biomass in areas of open woodland and savannah and savannah species are increasing in frequency and biomass in areas of open floodplain.

· the area of open floodplain is decreasing, and the composition of large expanses of floodplain is changing from species characteristic of long-duration, deep-flooding conditions to short-duration, shallow flooding conditions

· along the coast, species characteristic of saline grassland communities are increasing in frequency and biomass in areas occupied by freshwater grassland species

· mangrove species are decreasing at the inland margin of the coastal mangrove associations

· increasing fire is almost certainly due to the drying of floodplain; currently about 95 per cent of the delta burns during the dry season

These impacts can be seen in particular in the Marromeu Complex, where upstream sectors have experienced widespread encroachment by woody savannah onto the herbaceous floodplain. Meander trains and oxbows have been choked, in particular by invasive species such as and Azolla and Eichhornia. Bird and mammal life has also declined rapidly since the 1970s; for instance the populations of Cape buffalo (Syncerus cater) which once reached over 70,000 have virtually disappeared
.
The social changes bought about by the changing environment of the Zambezi delta are also profound. Newly formed islands and stabilised areas of the lower river are being inhabited
 as the fertile soil found in floodplains makes these areas particularly desirable places for human settlement. But these changing patterns of settlement are likely to constrain the options available for managing floods in the lower Zambezi basin in the future. Historically, the annual spread of floodwaters restricted settlements to terraces above the active channel. After peak flooding, farmers moved on to the floodplain to cultivate the fertile soils. Over the past forty years, however, floodplain farmers have adjusted to the reduced threat of flooding by encroaching onto historically flood-prone areas close to the Zambezi River
. 

Land use planning: The human impact and utilisation of the riverine swamp and floodplain systems of Mozambique have been most notable in the Zambezi River basin (see box) and areas south of it, whereas the northern river basins have been subjected to less pressure
. Since independence in 1975, the Limpopo river basin has been the region in Mozambique most devastated by floods. Although in part this is due to the natural characteristics of the basin and the climate in the region, the Limpopo is the Mozambican basin which has seen most development within its flood plain
. This utilisation has been poorly planned and tends to exacerbate the damage caused by the floods. Some areas affected by the disaster in 2000 did have land use plans, however these were not adhered to due to inadequate enforcement and lack of shelter opportunities. For instance in some areas, roads were built in unsuitable locations leading to soil erosion and landslides. In Maputo, for example, gully erosion inundated Matchikitchiki area leaving 800 families homeless
.

Impacts on human well-being 

Mozambique is one of the poorest countries in the world following years of political instability. Until the 2000 floods however country was making major economic progress, with GDP increasing and the rate of inflation falling (from 705 per cent in 1994 to just 6 per cent in 1997). The floods were a major set back to this development
.

The effects of floods were wide ranging, as well as the loss of life and shelter, there were major losses to agricultural production and natural vegetation cover and environmental degradation, including soil erosion, water pollution and deforestation
. In Mozambique 80 per cent of the population is reliant on subsistence agriculture. The population is highly dependent on erratic and unpredictable rainfall, and the repetitive cycle of floods and droughts can have serious consequences for well-being
. Apart from the loss of over 10 per cent of the total productive land, Mozambique lost about 40,000 head of cattle and much of the 2000 harvest. It has been estimated that nearly five million people were directly or indirectly affected by the disaster of which nearly two million were put in severe economic difficulties and one million were in urgent need of nutritional and/or medical assistance. It was calculated that some 350,000 persons were displaced and left homeless
.

Natural buffers 

As reported above the flooding in 2000 was concentrated in the Limpopo River Basin, an area which has seen significant degradation.


Need much more discussion of these PAs here

There are plans to further protect and integrate conservation management in the area. The 35,000 km2 transboundary area known as the Great Limpopo Transfrontier Park (GLTP) was agreed between Mozambique, South Africa and Zimbabwe in 2000, and confirmed by an Establishment Treaty in 2003. GLTP includes Kruger National Park in South Africa, Limpopo National Park in Mozambique and Gonarezhou National Park in Zimbabwe as well as Sengwe communal land. These areas will make up the core area of a much larger, 99,800 km2, Greater Limpopo Transfrontier Conservation Area (GLTFCA) to include the Banhine and Zinave National Parks in Mozambique as well as a number of private nature reserves and conservancies in South Africa and Zimbabwe
. In addition, it is proposed that through a Biosphere approach the area could be extended east to the coast between Xai Xai and Inhambane, and south towards Coromane Dam, cross the Komati, and follow the Lebombo mountains to Swaziland, Mlawula Game Reserve and the Pequenos Lebombos to link with the Maputo TFCA and the Lebombo SDI
.

Need more about the conservation objectives; which hopefully include ecosystem services!

The future

Although analyses in South Africa indicated that the floods experienced during February 2000 were the result of extremely rare weather patterns, the frequency and intensity of cyclones and floods are expected to increase, in part due to the impacts of climate change
,
.

In response to the disaster a process of intense regional cooperation has begun, focusing mainly on improved technical collaboration including anticipating, mitigating and responding to sudden-onset natural hazards, such as cyclone-triggered trans-boundary floods, and allocating more resources to risk reduction. For a long time, the water sector has focused on the development of cooperative agreements on shared river basins and water resource, but the floods of the 21st century have underlined the need to pay greater attention to regional flood risk, in addition to recurrent drought
.

In 2000, the Mozambique government requested the United Nations Environment Programme (UNEP) and United Nations Centre for Human Settlements (UNCHS Habitat), to assess the impact of the floods on the environment and human settlements and to formulate recommendations for environmental restoration and vulnerability reduction. 

Recommendations relevant to the focus of this report are repreated below: 

· Assess the land use practices, which affect floods and assist in capacity building. An assessment of the land use practices in the river basin (including Zimbabwe, South Africa and Botswana where applicable) should be carried out. This should focus on the practices, which affect floods such as draining of wetland, deforestation and recommend measures for mitigation (Recommendation 10).
· Habitats such as wetlands, mangroves, coral reefs, and marine should be assessed. The possibilities and implications of  the destruction and and poor management of ecosystems which act as flood sinks (wetlands, woodlands, forests, grasslands etc) in the region should be investigated. An interdisciplinary team should carry out the assessment. The effects of floods on the forestry should be assessed taking into account the needs of the new settlements, accommodation centers and the host communities and prepare a plans for mitigation. These might include adopting policy for the management of forests and reforestation (Recommendation 11)
.
Since the affected areas are transboundary river basins, UNEP and UNCHS also suggested that recommendations could be adapted within the framework of the Southern African Development Community (SADC). Indeed article 2.3 of the Protocol on Shared Water Course Systems states that: “Member States lying within the basin of a shared watercourse system shall maintain a proper balance between resource development for a higher standard of living for their peoples and conservation and enhancement of the environment to promote sustainable development”.

Possible images to include to include in the case study:

Receding coastal wetlands Mozambique CREDIT: © WWF-Canon / Meg GAWLER , IMAGE No.: 46896

Food aid for Mozambique Bazaruto Island, CREDIT: © WWF-Canon / Frederick J. WEYERHAEUSER, IMAGE No.: 29773

Rehabilitated grassland highveld: Mount Anderson, Lydenburg, South Africa (the rehabilitation has benefited four rivers: the Sabie, the Olifants, the Blyde and the Crocodile. Republic of South Africa  CREDIT: © WWF-Canon / Chris MARAIS , IMAGE No.: 105291

Also see re South Africa: Image No.: 106603, 106602, 106567, 55660, 49309


Central and Eastern Europe: Flooding in the Lower Danube

Restoration and preservation of floodplains must be a key component of the 

EU flood risk management directive

Dr. Christine Bratrich, WWF International Danube-Carpathian Programme

1st Draft for Review:

Introduction
Flooding in Europe, as in the rest of the world, is becoming an increasingly costly issue. Lives are lost, people made homeless, livelihoods disrupted and infrastructure damaged. Some of the most devastating floods in the 21st Century have taken place in the in the lower reaches of the vast Danube River and Watershed, an area of relatively high population density (103 people per km2) and significant modification
.

The Danube is a truly European river. The continent’s second-longest river originates in the forests of Germany and then flows eastwards for a distance of some 2,800km before emptying into the Black Sea via the Danube Delta in Romania. The river flows through, or forms a part of the border of, ten countries: Germany, Austria, Slovakia, Hungary, Croatia, Serbia, Bulgaria, Romania, Moldova and Ukraine; in addition, the drainage basin includes parts of ten more countries: Italy, Poland, Switzerland, Czech Republic, Slovenia, Bosnia and Herzegovina, Montenegro, Republic of Macedonia, Moldova and Albania. The Danube’s tributary rivers reach even more countries
.

The Danube’s Watershed covers nearly 800,000km2, of which only about 7 per cent is protected
. A comparison of former natural floodplains (i.e. the floodplains as they were about 300 years ago) and the recent floodplains (i.e. the area remaining between flood protection dykes and/or natural terraces) of the Danube and some of its tributaries indicates a dramatic loss of water retention areas, which is contributing to the increased flood occurrence. Overall the middle and lower Danube has lost about 70 per cent of its former floodplains, and its tributary rivers the Tisza and Sava have lost nearly 90 per and 70 per cent of floodplains respectively
. Agriculture and foresty dominate the watershed (67 per cent and 20 per cent respectively) and over 10 per cent of the watershed is developed. Wetlands represent only 1 per cent of the watershed
.
This case study concentrates primarily on the Lower Danube area which covers approximately 600,000ha over Serbia, Romania, Bulgaria, Moldova and Ukraine. The first serious flooding event this century was in the summer of 2002, following a period of unusually low pressure across much of Europe. The Danube, along with many other rivers in Central Europe, flooded and over 100 people lost there lives. The estimated economic costs were huge, some Euro10 billion in Germany, 3 billion in Austria and 2 billion in the Czech Republic
. Conversely, in 2005, heavy rainfalls particularly affected the upper Alpine catchment, and the main flood wave reached the middle Danube only as a negligible 3-5 years event, failing to reach the lower Danube at all. Nevertheless, flash floods in Bulgaria and parts of Romania that year affected Balkan and Carpathian foothill valleys and destroyed many villages. In 2006 flooding along the lower Danube nearly reached the level of a 100-year event. In the entire Danube basin at least 10 people lost their lives and up to 30,000 people were displaced, with overall damages estimated at more than half a billion Euros. The floods were limited to the middle and lower Danube and, mostly driven by snowmelt
. 

The causes of the disaster

Since the 1970s the lower Danube has been almost completely disconnected from its large floodplains and many side channels have been closed, in particular on the Romanian side. This has considerably reduced the discharge capacity of the river system forcing floodwaters to overflow and break the dykes as during the spring 2006 flood event
.
During the last 150 years more than 80 per cent of the former natural floodplain area in the Danube river basin has been lost due to intensive high water regulation works and construction of flood protection dykes. The percentage of loss along the Danube and its main tributaries varies between 28 per cent (i.e. the Danube delta, much of which is protected and designated as a biosphere reserve) and over 95 per cent near settlements. Overall only a few areas in the middle and lower Danube still contain large natural floodplain complexes that are capable to mitigate flood risk. These areas include the Drava-Danube confluence (Kopacki Rit), the Lonjsko Polje or Obedska Bara areas along the Sava, the small Braila Island along the Danube and the Danube Delta.

The winter of 2006 was long and snow-rich and was characterised by an extended period of low average temperatures in the Alps and the Western Carpathians. The eventual increase in temperatures led to intensive snowmelt, accompanied by heavy rainfall at the end of March. These factors caused long-lasting high discharges in the Danube and in its two most important tributaries, the Tisza and the Sava. These high discharges led to floods affecting the Danube beginning from Bratislava and around Belgrade, and subsequently the whole lower Danube in Romania, Bulgaria, Moldova and Ukraine. Along the lower Danube, the high water levels lasted for over six weeks. In some places the river level reached the highest levels in 100 years. The floods started at the end of March in the upper catchment and lasted until June 2006, when several areas were flooded along the lower Danube in Romania
. The flooding led to states of emergency being declared in Hungary on 3rd April, Bulgaria on 12th April and by the Serbian Government on 13th and 14th April in those areas affected.
Although termed a natural disaster, satellite images and GIS-measurements show that the floods were actually restricted to the rivers former floodplains
. Although the immediate cause was rapid snow melt and heavy rain, the disaster was really the result of years of ill conceived planning and investment which placed property, agriculture and industrial development in the path of the flood waters. The Romanian Prime Minister, Calin Tariceanu, publicly blamed the flooding on the country’s system of dykes (artificially constructed embankments), built in the 1960s and 70s under communism in order to reclaim land for agriculture
. The cutting of off side-channels, riverbank enforcement and constructions of dykes and drainage of wetlands for agricultural purposes has altered the dynamics of the floodplain and wetlands. Consequently, their ecological value decreased dramatically
.
Impacts on human well-being 

The areas  most heavily impacted by the 2006 floods were mostly in the agricultural polders (i.e. low-lying land enclosed by dykes) in Romania; in particular the Baltas of Bistret, Potelu, Calarasi and the island Calarasi-Raul. Overall thousands of hectares were flooded and some 10,000 people lost their livelihoods. Along the Romanian Danube, a total of 650 houses were totally destroyed. In just one area, the Balta Bistret (villages of Bistret and Rast), over 8,000 people had to be evacuated during the flood
. Regionally, agricultural land was flooded and crops lost. In Hungary 138,000 ha of fields were submerged, 64,000 of which were grain fields; some 225,000 ha, 5 per cent of Serbia’s 4.5 million ha of arable land, were submerged by floods with damage estimated at Euro 35.7 millions and in Romania wheat crops were lost on 10,000 ha, 0.3 per cent of the total wheat acreage
.

Mitigating the Impacts

Lower Danube Green Corridor aims to make the Lower Danube a living river again, 

connected to its natural flooding areas and wetlands, reducing the risk of major flooding in 

areas with human settlements and offering benefits both for local economies - fisheries, tourism - and for protected areas along the river

Orieta Hulea, WWF Lower Danube Green Corridor Programme

Flooding in the Danube and it tributaries may well be linked to factors associated with climatic change leading to greater snowfall and precipitation. Clearly issues of human-induced climate change need to be addressed, but more immediately the restoration of floodplains could have a dramatic effect on the regions ability to mitigate the worst impacts of flooding. WWF has therefore been stressing in a number of fora’s that mitigation of flood damages and the protection and ecological restoration of floodplains must go hand in hand. However, to date this has not been the common practice
.
WWF has analysed in detail the impacts of the 2006 floods in the four most badly effected areas in Romania (the Baltas of Bistret, Potelu, Calarasi and the island Calarasi-Raul), which together comprise at least 75 per cent of area flooded in the lower Danube during April/May 2006. If restoration activities were carried out in these areas and a related 500 million m³ and the discharge capacity of the river increased through reconnected side channels and widening of the riverbed, it is predicated that the flood level would have been lowered up to 40cm during the flood. For the Danube as a whole it is estimated that a reduction of about 10-40 cm is realistic if about 2 billion m³ along the lower Danube could be restored. With higher values (up to 40cm) for areas close to restoration sites where the dykes need to be opened and lower values (10-20cm) for areas between potential restoration sites without dyke removal. In addition, the flood risk could be mitigated by reconnecting side channel systems and widening of the floodplains upstream of settlements
.
The short term devastation of floods can also sometimes divert attention from the range of other values that are lost as the consequence of river fragmentation and alteration. Floodplain ecosystems provide a broad range of services such as the provision of fish, reeds, wood, drinking water, nutrient reduction/storage and, of course, flood risk mitigation among others. In the lower Danube WWF has estimated the added value of a restored floodplain using a range of parameters for economical values (fish, reed, pasture/cattle) and ecological values (water storage, nutrient removal, sediment retention, habitat for birds and fishes, aesthetic value). The benefits of restored floodplains were calculated for fish, reed, cattle and tourism, with an overall value of about Euro40 per ha/year
.
Proposals for increased restoration of degraded habitats and protection of floodplains are already underway. Foremost among these is the Lower Danube Green Corridor Agreement facilitated by WWF and signed by Bulgaria, Moldova, Romania and Ukraine in 2000. The signing parties pledged to establish a Lower Danube Green Corridor (LDGC) composed of a minimum commitment of 773,166 ha of existing protected areas, 160,626 ha of proposed new protected areas and 223,608 ha areas proposed to be restored to natural floodplain; with management ranging from:
· Areas with strict protection 
· Buffer zones with differentiated protection, in which human activities can be permitted and degraded areas restored
· Areas where sustainable economic activities could be developed
.

One major outcome is the development of a network of protected areas (including Natura 2000 sites), representing 70 per cent of the total LDGC area in the four countries
. The mosaic of protected areas includes Ramsar sites, Biosphere Reserves, a World Heritage Site (Srebarna Lake) and National/Nature Parks (e.g. Balta Mica a Brailei). However, so far only 6 per cent of the restoration commitment has been accomplished, and the largest wetland areas that have been converted to agricultural polders are still waiting to be reconnected to the river, including those at Potelu, Belene, Seaca- Suhaia – Zimnicea, Gostinu- Prundu – Greaca, Kalimok – Tutrakan, Pardina and Sireasa
.
The future

Clearly the impacts of floods already seen in the first few years of the 21st century can be greatly mitigated if the existing floodplains are used as retention areas, and main and side-channels can provide additional discharge capacity. However, the restoration of floodplains along the Danube and its tributaries will only really effectively reduce the risks of future flooding if it is accompanied by wetland restoration and improvements in the disconnected side arm systems
. The river in 2006 only reclaimed its former floodplain, so only the restoration of this floodplain will lead to sustainable and sufficient solutions.

The area suggested for restoration in the lower Danube area includes on a few, mostly illegal, settlements and very little infrastructure. Since the Danube serves as the border between Bulgaria and Romania, large areas in the “Baltas” are still publicly owned, which should facilitate their restoration and further use for flood mitigation purposes. Both, the ecological and socio-economic analysis of the sites most affected in 2006 shows clear advantages for restoration over pure technical polder management. The involvement and support of local people is particularly important when launching restoration activities. The combination of sustainable land use, river protection and restoration, and flood protection must be considered right from the beginning of future planning processes. This is crucial to generate both economic values and ecological benefits
.

Restoration project, however, will only take place if national and international policies and national legislation provides the necessary basis for restoration and law enforcement in the field of spatial planning is effective. EU Water Framework Directive (WFD) provides an important mechanism for managing the Danube river basin as a whole. The purpose of the WFD is to establish a framework to protect all waters (inland, transitional, coastal and groundwater), with the aim of achieving ‘good status’ in all European waters by 2015. It is an innovative legislation, which brings a holistic approach to water management across the EU though an Integrated River Basin Management (IRBM) approach on a river basin scale. IRBM is based on the natural functioning of freshwater ecosystems, including wetlands and groundwater. IRBM is based on the joint assessment of the needs and expectations of all water stakeholders at a basin-wide level and is oriented towards the proper and long-term functioning of ecosystems and maintenance of the associated socio-economic benefits for people. Under the provisions of the Directive, a Danube River Basin Management Plan should be prepared by 2009 addressing key water management issues including hydro-morphological alterations, flood risk management and floodplain/wetland restoration among others
.
Pictures to be included (BUT ASKED WWF FOR MORE OF FLOODING)





Pakistan: Earthquake and landslides

"The trees are nails which have gripped the mountains and kept them stable"

Younis Malik, Forestry Official Pakistan

Introduction

Pakistan’s geographical position makes it subject to a number of natural hazards, of which flooding, earthquakes, cyclones and drought/heat waves are the most significant. The earthquake hazard in the Himalaya Mountains is particularly high, due to tectonic movement which is, in effect, pushing India under Tibet. This continental shift builds pressure over time; which is eventually relieved through earthquakes. 

Scientists have been predicting a major earthquake in the region for several years
; a prediction which unfortunately came true on 8th October 2005 when Pakistan experienced one of the greatest natural disasters to affect the region in recorded history. The epicentre, which measured 7.6 on the Richter scale, was in the district of Muzaffarabad, in Azad Jammu Kashmir (AJK), but its effects were felt over an area of approximately 30,000 km2 of AJK and the North Western Frontier Province (NWFP).

It is difficult to imagine the impact of the earthquake on the local people of the area; but to some extent the figures speak for themselves:

· The death toll reached over 73,000

· 128,000 people were injured

· Over 10,000 children are estimated to have lost either both or one of their parents

· Some 3.5 million people have lost their homes, with 88 per cent of affected homes being in rural areas

· It is estimated that some 2.3 million people were made food insecure by the earthquake

· 1.13 million people lost their source of livelihood

· More than 70 per cent of cities and villages in the six northern provinces of Pakistan were destroyed by the earthquake and its aftershocks

In addition to the direct destruction wrought by the earthquake and the repeated aftershocks (reaching more than 1,000 in the first few weeks – with magnitudes of up to 6 on the Richter scale
), landslides bought on by the earth movements added considerably to the impact of the disaster. 

The causes of the disaster

“The forests were once very thick, but the generations pass so people have to build houses and collect firewood and the trees disappear,”
60-year-old Haday Tullah from Jabla

The October earthquake, being natural in origin, was unavoidable. However, the extent of damage that was caused to human life and property could also be attributed to socio-ecological reasons, having its roots in anti-conservation policies and actions related to human use of the mountains and their natural resources. Despite the known likelihood of major earthquakes hitting the region, there has been little thought given to mitigating impacts and the vulnerability of Pakistan to disaster has been exacerbated by unchecked urban development and extensive deforestation
. Large parts of the area affected by the earthquake, for example, have lost considerable forest cover over the last few decades as a result of encroachment, illegal timber felling and agriculture – increasing the likelihood of landslides
.

Forest Cover in Pakistan

Country-wide, natural and modified forests cover less than 3.5 million ha or four per cent of the total land area of Pakistan. If scrub forests are excluded, the area falls to just 2.4 million ha (or 2.7 per cent of area), of which four-fifths (2 million ha) could be described as being ‘sparse’, i.e. with less than 50 per cent cover. Good quality (greater than 50 per cent cover) forest in Pakistan thus covers less than 400,000 ha. And forests are still disappearing; with the government’s own estimates suggesting that Pakistan’s woody biomass is declining at a rate of 4-6 per cent per year
.

The area affected by the earthquake can be described ecologically as being within the Himalayan moist temperate and Himalayan dry temperate zones
. But even in these areas where forests would once have been dominant, the decline in forest cover has been dramatic. Today, forests cover about 11 per cent of AJK compared with nearly 30 per cent in 1947; and in NWFP, a study in the Hazara Division found a 52 per cent decline in forest resources between 1967 and 1992
. AJK is particularly known for its high quality cedar wood, which had been generating income from timber for decades until a government decision to ban felling in 1997. However the extraction of ‘dead, decayed or diseased’ trees allowed deforestation to continue, and with fines for illegal felling at less than US$10 a tree, many villagers have also carried on cutting trees for wood for building and fuel
.

The commitment of the government of Pakistan to increase the country’s area natural forests has been stated in several policy documents such as the National Environmental Policy 2005 and the Pakistan Poverty Reduction Strategy Paper (PRSP-2003), however planned activities on the ground do not always seem to be in line with this policy (i.e. the proposed New Murree Development Project within the only remaining in-tact area of the Blue Pine ecosystem in one of the best remaining Himalayan temperate forest areas in Punjab)
.

That forest clearing accelerates erosion, and thus causes landslides, in mountainous terrain has been discussed for more than a century
. Two types of landslide are generally recognised: shallow landslides typically to a depth of one or two metres on steep slopes where debris moves quickly and deep-seated landslides, which usually extend to the bedrock. Each type is influenced to some degree by changes to vegetation cover, but shallow slides are most likely to be triggered by logging or other actions that reduce forest cover. As such, shallow landslide are the ones over which the forest manager can exert the most influence
. 

Almost all the landslides which followed the Pakistan earthquake were the shallow type, occurring on steep slopes and road cuts. A high number of landslide occurred although these were relatively small-scale
. These shallow landslides significantly contributed to damage caused by the earthquake, particularly in the lower slopes inhabited by large human populations. The largest landslide triggered by the earthquake was 32 km southeast of Muzafarrabad, it buried the village of Dandbeh and resulted in around 1,000 fatalities, according to local residents
.

The geology of a particular site determines if the landscape is resistant to any infrastructure development activity. The availability of natural cover forest determines the level of stability of the landscape and potential security against floods and land slides to people living downstream. The rapid deforestation, coupled with overgrazing, increased the risks of soil erosion and thus the potential for landslides in the region of the October earthquake
. Indeed, early reports following the noted that landslides were particularly severe on slopes that had been stripped of their cover of pines and Himalayan hardwood trees, while many forested slopes remained intact
. Furthermore, survey work undertaken shortly after the earthquake reports that these shallow landslides were not associated with specific geologic units; and that they were as deep as the root zone of the vegetative cover, anywhere from several decimetres to a meter deep, and consisted of dry, highly disaggregated and fractured material that cascaded down slopes to flatter areas
. 
Resulting environmental effects

“In this once-remote region, loss of green cover from commercial logging, local cutting and overgrazing has made the land less compact and less able to retain water, which now rushes easily down mountainsides to set off slides that some call ‘ecological land mines”. 
Nithin Sethi, of the Delhi-based Centre for Science and Technology

Several surveys of the earthquake area have been carried out, including a Preliminary Environmental Assessment (PEA) carried out by IUCN immediately following the earthquake. It has however been estimated that it will take at least two years to ascertain the damage to natural resources in Muzaffarabad, the area worst hit
.

According to the IUCN assessment, the damage to the biophysical environment included: 

· destruction caused by the land and mudslides

· siltation of rivers and streams

· damage to both natural and man-made water channels rendering them unusable for irrigation purposes

· damage to the forest resources, essentially due to landslides and rock-falls

· damage to agricultural land, especially on the slopes, roads, water mills and fish farms

· large amounts of debris – which will need to be disposed of
.

Continuing environmental effects included: 

· further landslides

· flooding, due to debris damming rivers and streams

· pressure on dwindling natural resources, especially forests for fuel and shelter needs

This damage will have significant localised impacts on water quality and quantity and any resulting fish kills will affect communities and livelihoods
. The remaining forest is under threat from a predicted 200-300 per cent increase in timber demands for reconstruction
. Damage to existing forest cover has not been fully assessed. It has been reported that some stripping of forest cover by landslides is visible from satellite imagery, although it does not seem to be extensive. It has been concluded that large expanses of forest cover seem relatively undisturbed by the earthquake. However trees may suffer damage to their roots during major earthquakes which will not be visible for sometime
.

There are three existing and one potential protected area affected by the earthquake. The damage caused on the ecosystems and wildlife of these parks has not as yet been fully assessed
.

Impacts on human well-being 

"I had farming land but the landslides have destroyed that. It's covered with boulders now.

Nothing was spared and it took only a minute for everything to be destroyed."

Ejaz-Ur-Rehman Khan from the Kaghan Valley

Overall some 5.7 million people live in NWFP and AJK, generally in close-knit families of about seven people per household. The districts affected by the earthquake share basic socio-economic characteristics. Apart from a few pockets of high population, around 88 per cent of the people live in scattered settlements, ranging from two to 300 households. Agriculture, in particular livestock rearing, is the primary source of employment in rural areas, with agriculture accounting for 60 to 70 percent of total household income and 37 per cent of total rural employment
.  In urban areas, development has generally occurred with little or no environmental controls and a high proportion of the population lives in neighbourhoods with virtually no basic services
.

The devastating impacts of this earthquake will mean that it will take years, even decades, for the regions most affected to recover. On the first anniversary of the disaster, it was estimated that around 66,000 families were still without permanent shelter and the after effects of the earthquake were still being felt through further landslides and flooding
.

Mitigating the Impacts

“If there had been more trees, we would not have lost as much. The impact would not have been as great. It is our mistake,”
Qayoon Shah, teacher at the Jabla village school
.

As noted above the earthquake hit an area of extreme environmental vulnerability within Pakistan. Certainly this vulnerability is in large part due to Pakistan’s geographical position, but the resulting impacts of events such as major earthquakes have surely been exacerbated, rather than mitigated, by the degradation of the local environment. Despite numerous popular accounts, scientific data on erosion and landslide processes in the Himalaya is however scarce. Two reviews however point to the clear links between deforestation and landslides. In the late 1980s a review of quantitative studies of erosion in Nepal concluded that deforestation was linked to surface erosion, gullying and shallow landslides; and that land slides in the Middle Mountains may be due to loss of root reinforcement
. The effect of human interference on the environment, and in particular depletion of the forest cover, was studied in relation to landslides around Dehra Dun and Mussoorie in Uttar Pradesh. Land use and land cover data for a period of 60 years were analysed. The results found that forested areas accounted for only 9 per cent of landslide occurrence; whilst about 60 per cent of the landslides were in non-forested areas that were forested in 1930
.

This link between deforestation and landslides has been observed elsewhere. For example, a 10 year record of landslides from steep, slide-prone slopes and analysis of a regional landslide in the Pacific Northwest of America confirmed that forest clearing increases regional landslide frequency
. Whilst a much longer term view can be seen from studies in the western Swiss Alps, a region that was affected by numerous landslides during the Holocene; the vegetation history of one catchment area was reconstructed and investigated to identify possible impacts on slope stability. The pollen record provided strong evidence of anthropogenic forest clearance and agricultural activity which appear to be correlated with increased landslide activity in the lake’s catchment
.

The dramatic loss of forest cover in Pakistan apparently increased the already devastating impacts of the 2005 earthquake by increasing the scale and severity of the resulting landslides. But it seems that the restoration of vegetation cover will take a long time to decrease landslide risk. A study of the environmental changes in three severely degraded watersheds in the Chamoli district (Central Himalaya) has concluded that even after 20 years of restoration, there is only a marginal reduction in landslide activity. In this case, the stabilisation process of the active landslide zones seems to have been quite slow due to the presence of sheared carbonate rocks and the proximity of watersheds
. Any restoration of forest areas in these highly vulnerable areas will thus have to consider the best way to ensure stabilisation can be achieved as quickly as possible. Experts have suggested that although natural regeneration should be used as far as possible the plantation and direct sowing of trees, shrubs and pasture herbs and grasses will enhance the re-vegetation process of the bare soil
.

Although restoration of forest resources is important, clearly one of the most important land use decisions which needs to be made is the effective protection of the forest cover that remains. Around four per cent of the land area in AJK has been declared as a protected area (see table # below). The Machiara National Park is located in the heart of the earthquake affected area
. The park is being developed with a US$3.18 million grant from the Global Environment Facility. 

In NWFP, about seven per cent of the land area is designated as protected (see table # below). The majority (39) of which are game reserves; all protected areas are managed by the NWFP government
.  Ayubia National Park is located at the periphery of the earthquake affected zone. 

Table #: 
.

	Area
	National Parks
	Wildlife Sanctuaries
	Game

Reserves
	Un-classified
	Total PAs
	PA

hectares
	PA as % of area

	AJK


	1
	0
	8
	0
	9
	51,998
	3.91

	NWFP
	5
	6
	39
	5
	55
	470,675
	6.30


In Pakistan, wildlife sanctuaries offer greater protection than national parks, while game reserves provide no protection to habitat but merely regulate hunting. As a result, the value of a game reserve for long-term conservation of biodiversity is very limited
. In general protected areas have not been very effective in protecting the fragile environment of the Pakistani Himalayas, with some of the main problems being that:

· Protected areas are generally small and thus do not provide adequate protection for biodiversity.

· Legislation does not provide an adequate framework for conservation management

· Provincial wildlife departments lack the capacity to manage effectively

· Most protected areas in Pakistan lack comprehensive management plans, and where plans do exist they are not fully implemented

· Local communities rarely have any role in the management of protected areas and therefore have little incentive to prevent illegal resource use
. 

This last point is particularly important as sizable human populations exist within many of the protected areas and traditional management approaches, which tend not to involve local communities or take note of their needs and resource use practices, have created social conflicts and in some cases jeopardised conservation efforts
.

There are however good models of conservation projects in the region, and, as noted above, indications that those areas with more natural land cover did see less destruction following the earthquake.
Box: Palas Valley

“The people of Palas are aware that their forests saved them from the kind of devastating landslides suffered in deforested areas, where whole chunks of the mountainsides crashed into the valleys.”

Rab Nawaz, Coordinator, Palas Conservation & Development Programme 

The Palas Valley in Pattan Tehsil, District Kohistan in NWFP, lies east of the River Indus in the western Himalaya. Altitudes range from around 1,000 to 5,151 metres and the topography is mostly rugged and precipitous. The forests of the Western Himalaya, particularly the temperate forests, are a `biodiversity hotspot. Surveys between 1987 and 1995 concluded that the Palas forests represent Pakistan's most outstanding remaining tract of temperate forests
. 

Relatively little of Palas is cultivated; the 40,000 people who live in the valley are almost entirely dependent on the natural resources of the valley. Livestock rearing is an important part of most households' livelihoods and the traditional Palasi lifestyle involves most of the population moving with their livestock between winter villages and summer pastures. Much of the local trade depends on non-timber forest products (NTFPs) such as mushrooms, honey and herbs. Some villagers rank NTFPs as a more important source of income than agriculture, livestock or timber harvesting
, and morel mushrooms and medicinal herbs can in particular provide 50 per cent or more of household income. Despite its biological richness, Palas is one of the least developed and poorest parts of Pakistan
.

BirdLife International and WWF have been working in the Palas Valley since 1991, most recently through the Palas Conservation and Development Project (PCDP).  The PCDP's goals are to safeguard the biodiversity of the Palas Valley by enabling local communities to tackle the linked causes of poverty and natural resource degradation. The project has six main programmes: 

· social organisation and participation

· infrastructure rehabilitation (of bridges, water mills and irrigation channels)

· natural resource management

· biodiversity survey and monitoring

· forest management

· improvement of health, nutrition and sanitation
.

Although the Palas Valley is not at present recognised as a protected area, it is hoped that the area will be recognised as a Man and Biosphere reserve in the future.

Palas is not far from the epicentre of the earthquake. An estimated 80 people were killed and over 100 badly injured
, 30,000 residents are thought to have lost their homes and much of the valley's infrastructure has been destroyed
. 

Despite this terrible loss, the conservation efforts in the Valley have meant that the local people still have the means for survival. Rab Nawaz, who runs the PCDP reports that people quickly returned to gathering NTFPs products after the earthquake, stating that “This shows the vital role non-timber forest products play in the economy and livelihoods of local people after a disaster like this, when livestock and crops have been damaged and lost.”
 

The future

A review of the earthquake history of the region found that although the 2005 earthquake was large by normal standards, it could only be considered ‘moderate’ when viewed in the context of the earthquake generation potential of the region. Of great concern is that theoretical studies indicate that the energy stored along the Himalayan arc suggest a high probability of several massive earthquakes of magnitude > 8.0 in the future
. It is estimated that these earthquakes may result in as many as 150,000 people losing their life, 300,000 injured and typically 3,000 settlements affected in each event
.

The actual and potential human and economic losses from earthquakes in the Himalayas are so high in a large part because of lack of enforcement of building codes, unsafe land use patterns, and poor construction practices
. However despite being prone to a variety of natural hazards and the dire warning of the likelihood of further events, Pakistan has an ad hoc approach to dealing with hazard risk management. Interventions are primarily focused on relief and response as opposed to mitigation measures. In light of the devastation caused by the 2005 earthquake, a more comprehensive hazard risk management approach is clearly needed
.

The reduction in forest cover over the last decade is likely to exacerbate the adverse impacts of any future earthquakes, just as it did in October 2005. This risk could be increased even further if timber demand for reconstruction results in further forest destruction
.  Land use planning is therefore a key issue in helping ensure any kind of environmental stability in the area. Environmentalists were thus shocked by a recent statement by the AJK Prime Minister, Sikandar Hyat’s, in which he said his government would develop a new Muzaffarabad city in the nearby forest area after clearing the trees there
. 

Chapter #: Conclusions

“Learning how the environment itself possesses protective mechanisms can significantly reduce hazard impacts. These mechanisms need to be identified, and understood more readily, but more importantly they have to be developed and maintained in practice as public policies to secure overall environmental protection” 
.
World Conference on Disaster Reduction, 18-22 January 2005, Kobe, Hyogo, Japan
NOT WRITTEN YET … JUST SOME ROUGH NOTES BELOW

Although this report aims to look particularly at the role of our environment and natural disasters, it is clear that the rising social and economic impacts of disasters will be an important factor in galvanising support for disaster mitigation.

This concluding chapter thus start by reviewing social and economic costs and then###

Lending agencies and donors need to reform their investment policies in developing countries to focus on capacity development as well as investing in recovery operations and infrastructure development
.
Social Costs

The social impacts of disasters include loss of lives and livelihoods, injury and displacement, increased risk of disease, interruption of economic activities and loss of or damage to infrastructure, communications and important cultural and heritage
.

The World Health Organisation’s Collaborating Centre for Research on the Epidemiology of Disasters (CRED) has been maintaining an Emergency Events Database (EM-DAT) since 1988. EMDAT contains core data on the occurrence and effects of over 12,800 mass disasters in the world from 1900 to present
. From this data the major five natural hazards by number of deaths are (starting with the highest death toll): drought; storms; floods, earthquakes and volcanoes
. Need more here


As noted above the vulnerability to disaster increases as populations rise, urbanisation increases and more and more people move to high-risk areas such as floodplains, coastal areas, small islands and steep slopes. As well as living in areas vulnerable to natural hazards, the effect of development on disaster impact is also dramatic in terms of social costs: on average, 22.5 people die per reported disaster in highly developed countries, 145 die per disaster in countries with medium human development, and 1,052 people die per disaster in countries with low levels of development
.
Economic Costs

Economic impacts are experienced through the damages or destruction to assets resulting from the hazard itself, or from the natural disaster that follows many hazard events. As with the social costs the impacts of disasters are felt unevenly across countries; and disasters can have very significant effects on already vulnerable economies. Among the least developed countries, 24 of the 49 face high levels of disaster risk
. For example, in the US the economic losses of the 1997-1998 El Niño were US$1.96 billion or 0.03 per cent of GDP; whilst the economic losses in Ecuador were US$2.9 billion, which represented 14.6 per cent of country’s GDP
. Hurricane Mitch caused massive destruction and loss of life in Central America; Honduras was hardest hit with economic losses estimated at US$3.64 billion or about 69 per cent of GDP in 1998. In comparison, Hurricane Andrew resulted in estimated damages of US$30 billion in the US, but this accounted for less than 0.5 per cent of the GDP in 1992
. Overall the World Bank estimates that from 1990-2000, natural disasters resulted in damages of between 2 to15 per cent of an affected country’s annual GDP
. 
Comparing the economic impacts of the 2000 flood in Mozambique with the 2002 flood in Central Europe (see case studies) illustrates the disparity in how national economies are impacted by natural disasters. According to the World Bank, the Mozambique flood resulted in a 45 per cent drop in GDP in 2000, whereas in Germany, the 2002 flood is estimated to have caused less than a one per cent drop in GDP
.
To put more detail on the specifics of economic losses felt. Low reservoir levels resulting from drought and siltation linked to deforestation led to reductions in hydropower generation in Kenya in 1999 and 2000. Water and power rationing followed, with the losses from power rationing alone being estimated at US$2 million per day, and the cost of unmet electricity demand was estimated at US$400-630 million, equal to 3.8-6.5 per cent of GDP
.

Mitigating disasters through environmental management

Disaster prevention strategies can have clear benefits in terms mitigating economic loss. Coastal communities in Vietnam are very vulnerable to storm damage. Since 1994 local communities have been planting and protecting mangrove forests in northern parts of the country. An initial investment of US$1.1 million saved an estimated $7.3 million a year in sea dyke maintenance; and during the typhoon Wukong in 2000, the project areas remained relatively unharmed while neighbouring provinces suffered significant losses of life and property
. A study in Indonesia, calculated the erosion control value of mangroves as being equivalent to US$600 per household per year
.
The participants at the July 2005 Gleneagles G8 Summit stated: ‘We believe that the aim of the international community should be to reduce the vulnerability to the threat of disasters.’

NICE SUCCINCT HISTORY … CUT AND PASTE

Until the 1970s, the international community considered disasters as exceptional circumstances, when local coping capacities were exhausted and external emergency relief was required.

The concept of disaster preparedness was developed during the 1970s and 1980s, and included training and some cross-sectoral activities to increase capacity for rescue, relief and rehabilitation during and after a disaster.

The 1990s was declared the International Decade for Natural Disaster Reduction (IDNDR), one of the principal goals of which was to inculcate a culture of disaster prevention

At the global level, the UN has established an International Strategy for Disaster Reduction (ISDR), a global platform aimed at helping all communities to become resilient to the effects of natural disasters and to proceed from protection against hazards to the management of risk through the integration of risk prevention into sustainable development
.


From Liza: 1. highlight the different levels of interest in disasters - for

example Ralph says that there probably won't be another Tsunami of that

scale for another 200 years... but it makes for a huge story, whereas

drought for example is persistent but makes poor headlines - some

comparative figures of victims might be good here...

2. We should also be thinking of Disaster Preparedness and risk

reduction - in terms of incorporating environmental concerns.

Key point: although the impacts of natural disasters show a fairly steady trend the causes of these disasters are changing with the frequency of climate related disasters over taking geological hazard related disasters. ALSO NOTE THE LINKS BETWEEN HAZARDS AND ENVIRONMENTAL DEGRADATION.
We can’t mitigate the causes of geological hazards, but we can mitigate against further climate change, and other anthropogenic causes such as deforestation, over-grazing etc etc. And of course we can build capacity …

Many governments ignore disaster risk reduction; the result is high costs in human and economic terms. Yet research shows that the cost of disaster reduction is much less than the cost of recovery from disasters
. The World Bank estimates that for every US$ invested in disaster reduction measures saves US$7 dollars in losses from natural disasters
.


Appendix #: International agreements linking ecosystem management to disaster reduction (unfinished)
	Agreement
	Details

	World Conference on Disaster Reduction (Kobe, Japan, 2005) 


	Hyogo Framework for Action 2005-2015: Building the resilience of Nations and Communities to Disasters
B. Priorities for action: 4. Reduce the underlying risk factors

Key activities: (i) Environmental and natural resource management

(a) Encourage the sustainable use and management of ecosystems, including through better land-use planning and development activities to reduce risk and vulnerabilities.

(b) Implement integrated environmental and natural resource management approaches that incorporate disaster risk reduction, including structural and non-structural measures,  such as integrated flood management and appropriate management of fragile ecosystems
.

(One of the prime objectives of Kobe was to review and update Yokohama.)

	
	in Kobe Hyogo Japan, 168 governments signed the Hyogo Framework, a

plan of action to reduce the impact of natural hazards on populations over the next

decade. Since its adoption, 40 countries have revised their policies to put disaster risk

reduction at the top of their political and development agendas.


	9th Meeting of the Conference of the Parties to the Convention on Wetlands (Ramsar, Iran, 1971)


	Resolution IX.9: The role of the Ramsar Convention in the prevention and mitigation of impacts associated with natural phenomena, including those induced or exacerbated by human activities

“ENCOURAGES Contracting Parties and River Basin Authorities to ensure that wetland ecosystems are managed and restored, as part of contingency planning, in order to mitigate the impacts of natural phenomena such as floods, provide resilience against drought in arid and semi-arid areas, and contribute to wider strategies aimed at mitigating climate change and desertification and thus reduce the incidence or magnitude of natural phenomena induced or enhanced by such change;”

	Yokohama Strategy, World Conference on Natural Disaster Reduction

Yokohama, Japan, 23-27 May 1994


	Yokohama Strategy and Plan of Action for a Safer World

Guidelines for Natural Disaster Prevention, Preparedness and Mitigation

Principle 9: Environmental protection, as a component of sustainable development and consistent with poverty alleviation, is imperative in the prevention and mitigation of natural disasters
.

	WH
	

	IUCN
	

	Kyoto?
	

	Millennium Goal:


	“To intensify our collective efforts to reduce the number and effects of natural and man-made disasters.”

Placed under section IV. Protecting our common environment

Road map towards the implementation of the United Nations Millennium Declaration2



	joint UNEP/OCHA Environment Unit and including the International Strategy for Disaster Reduction (ISDR),
	

	World Health Organization (WHO),
	

	Program for the Mitigation of Natural Disasters (World Bank),
	

	United Nations Convention to Combat Desertification1977, the UN Conference on

Desertification adopted a Plan of Action to

Combat Desertification.


	

	UN Framework Convention on Climate Change
	

	Johannesburg

Plan of Implementation (JPoI)

of the World Summit

on Sustainable Development
	37. An integrated, multi-hazard, inclusive approach to address vulnerability, risk assessment and disaster

management, including prevention, mitigation, preparedness, response and recovery, is an essential

element of a safer world in the 21st century.

……

Reduce the risks of flooding and drought in vulnerable countries by, inter alia, promoting wetland and

watershed protection and restoration, improved land-use planning, improving and applying more

widely techniques and methodologies for assessing the potential adverse effects of climate change on

wetlands and, as appropriate, assisting countries that are particularly vulnerable to these effects;



Chapter #: Recommendations 
The most effective way of addressing the risks posed by climate change and disasters is to lessen the underlying factors causing vulnerability to these phenomena
.


Acronyms
UN/ISDR – United Nations International Strategy for Disaster Reduction

WWC – World Water Council 
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The orphanage in Tegucigalpa, Honduras, was stretched to the limit with children arriving every day after the disaster following Hurricane Mitch in 1998. Over 11,000 people died as a result of the Hurricane.





© WWF-Canon / Nigel Dickinson





Flooding in East Dongting Lake, Yuyang City, Hunan Province, China. Bangladesh, China and India are the most flood-prone countries in Asia. Over 20,000 people have died due to flooding in China since 1990 (source EM.DAT)
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Destruction caused by the flood-waters of Hurricane Mitch, December 1998




















© WWF-Canon / Nigel Dickinson








The River Thames, London, UK. Over seven million people depend on the river for water and 124 sewage treatment works carry away the sewage of the 11 million who live in the Thames Valley. 
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The famous windmills of Kinderdijk / Alblasserwaard, Rotterdam, the Netherlands
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Heavy deforestation, road construction and urban development in Honduras
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Dead cattle due to drought in Gujarat, India
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People picking up remains of houses after hurricane Mitch Tegucigalpa, Honduras
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Flooded areas of the Dongting Lake, Hunan Province, China
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Coursing over a distance of 6,380 km, the Yangtze is the longest river in China and the third longest in the world after the Amazon in South America and the Nile in Africa. 
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Signs of desertification process in the Alentejo region, Portugal. 
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Mangrove forest in Vietnam cleared for shrimp farming for export to Japan 
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Bang Khun Thian district, Bangkok, Thailand. Rising sea levels and the clearing of native mangroves for commercial shrimp and salt farms has contributed greatly to the destruction of large tracts of coastal mangroves.
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Encroachment of housing on the mangrove forest of San Pedro, Ambergris Cay, Belize.

















© WWF-Canon / Anthony B. Rath





This landslide left 3,000 homeless in West Papua, Indonesia (former Irian Jaya)




















© WWF-Canon / Alain Compost





Woman standing in front of her home destroyed by Hurricane Mitch, Los Juanitos village, Choluteca, South Honduras, November 1998
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Limpopo facts and figures�


Basin Area (sq. km.): 421,123 			Irrigated Cropland: 0.9 %


Average Population Density: 32 people per km2	Dryland Area: 82.5 %


Degree of river fragmentation: High 			Urban and Industrial Area: 4.5 %


Number of Dams (>15m high) in Basin: 25		Loss of Original Forest Cover: 99.0 %


Forest Cover: 0.7 %				Number of Ramsar Sites: 2 


Grassland, Savanna and Shrubland: 67.7 %		Number of Wetland-Dependent IBAs: 4 


Wetlands: 2.8 %					Number of Endemic Bird Areas: 3 


Cropland: 26.3 %					Percent Protected Area: 8.1 %

















Portilede Fier hydro electric power station in Romania. The construction of this dam caused a 35 m rise in the water level of the river near the dam. 
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Wetland along the Danube River, Portile de Fier Nature Park, Romania 
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Images from NASA’s Terra/MODIS satellite of the border region between Hungary, Croatia and Serbia and Montenegro: the image on the left was taken on 3rd April, 2006, the image on the right was acquired ten days earlier and shows the river under normal conditions (source: http://visibleearth.nasa.gov/view_rec.php?id=20573)
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� ISDR (2004); Living with Risk: A global review of disaster reduction initiatives, UN/ISDR, Geneva, Switzerland


� Pryor, L D (1982); Ecological mismanagement in natural disasters, IUCN, Switzerland


� World Conference on Disaster Reduction, 18-22 January 2005, Kobe, Hyogo, Japan, Hyogo Declaration, Extract from the final report of the World Conference on Disaster Reduction. (A/CONF.206/6) www.unisdr.org/wcdr, pg 77


� ISDR 2002 Living with Risk: A global review of disaster reduction initiatives. Geneva:


Prepared as an inter-agency effort coordinated by the International Strategy for


Disaster Reduction (ISDR) Secretariat with special support from the Government of


Japan, the World Meteorological Organization and the Asian Disaster Reduction


Center. ??? OR UN/ISDR (2004); Living with Risk - A global review of disaster reduction initiatives, UN, Geneva, Switzerland (CHECK)


� ISDR (2004); Living with Risk: A global review of disaster reduction initiatives, UN/ISDR, Geneva, Switzerland


� http://www.unisdr.org/eng/library/lib-terminology-eng%20home.htm (accessed 10/2/07)


� International Council for Science (ICSU) (2005); Scoping Group on Natural and human-induced environmental hazards, Report to ICSU General Assembly, Suzhou, October 2005, www.icsu.org/Gestion/img/ICSU_DOC_DOWNLOAD/865_DD_FILE_Hazards_Report_Final.pdf (accessed 10/2/07)


� Add ref


� Anon (undated); General information about trends of natural disasters, UN/ISDR Fact Sheet


� Coping with Climate Change: environmental strategies for increasing human security (SEI, IUCN, IISD, 2001) or Simms, A, J Magrath and H Reid (2004); Up in smoke? Threats from, and responses to, the impact of global warming on human development, new economics foundation, London


� Abramovitz, J (2001); Unnatural Disasters, WorldWatch paper 158, October 2001, WorldWatch Institute, Washington DC, USA


� Swiss Re (2001); Sigma, 2:2001, Swiss Re, Zurich, Switzerland


� Swiss Re (2002); Sigma, 1:2002, Swiss Re, Zurich, Switzerland


� Swiss Re (2003); Sigma, 2:2003, Swiss Re, Zurich, Switzerland


� Swiss Re (2004); Sigma, 1:2004, Swiss Re, Zurich, Switzerland


� Swiss Re (2005); Sigma, 1:2005, Swiss Re, Zurich, Switzerland


� Swiss Re (2006); Sigma, 2:2006, Swiss Re, Zurich, Switzerland


� http://www.ncdc.noaa.gov/oa/climate/research/2006/jan/hazards.html#Drought


� Swiss Re (2007); Sigma, 2:2007, Swiss Re, Zurich, Switzerland


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Figures calculated using http://www.em-dat.net/ on 21/2/07


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� http://www.unisdr.org/eng/library/lib-terminology-eng%20home.htm (accessed 10/2/07)


� Blaikie, P, T Cannon and I Davis (1994); At risk: natural hazards, people’s vulnerability and disaster, Routledge, London, UK and New York, USA


� IPCC (2007); Climate Change 2007 - The Physical Science Basis: Summary for Policymakers, Working Group II Contribution to the Intergovernmental Panel on Climate Change Fourth Assessment Report: Climate Change 2007


� IPCC (2001); An Assessment of the Intergovernmental Panel on Climate Change 2001: Synthesis Report for Summary for Policymakers


� IPCC (2001); An Assessment of the Intergovernmental Panel on Climate Change 2001: Synthesis Report for Summary for Policymakers


� van Aalst, M K (2006); The impacts of climate change on the risk of natural disasters, Disasters, 30:1, 5-18


� Sudmeier-Rieux, K, H Masundire, A Rizvi and S Rietbergen (eds) (2006); Ecosystems, Livelihoods and Disasters: An integrated approach to disaster risk management, IUCN, Gland, Switzerland and Cambridge, UK


� Cosgrove, W (2003); Number of Killer Storms and Droughts Increasing Worldwide, Press Release World Water Council, www.mindfully.org/Air/2003/Storms-Droughts-Increasing27feb03.htm (accessed 4/2/07)


� Shaluf, I M and A Fakhru'l-Razi (2006); Disaster types in Malaysia: an overview; Disaster Prevention and Management, 15:2, 286 - 298  


� Dore, M H I (2005): Climate change and changes in global precipitation patterns: What do we know? Environment International, 31:8, 1167-1181


� Huq, S, S Kovats, H Reid and D Satterthwaite (2007);  Editorial: Reducing risks to cities from disasters and climate change, Environment and Urbanization 19:3 


� van Aalst, M K (2006); The impacts of climate change on the risk of natural disasters, Disasters, 30:1, 5-18


� Cosgrove, W (2003); Number of Killer Storms and Droughts Increasing Worldwide, Press Release World Water Council, www.mindfully.org/Air/2003/Storms-Droughts-Increasing27feb03.htm (accessed 4/2/07)


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� ISDR (2004); Living with Risk: A global review of disaster reduction initiatives, UN/ISDR, Geneva, Switzerland


� AIACC (2004); It’s raining, it’s pouring... It’s time to be adapting, Report of the Second AIACC Regional Workshop for Latin America and the Caribbean Buenos Aires, Argentina 24-27 August 2004, Assessment of Impacts and Adaptations to Climate Change (AIACC), Washington DC, USA


� State Environmental Protection Administration (2005); 2005 Report on the State of the


Environment in China,China


� Dolcemascolo, G (2004); Environmental Degradation and Disaster Risk, Embassy of Sweden/Sida Bangkok/Asian Disaster Preparedness Center, Indonesia


� Bosch, J M and J D Hewlett (1982); A review of catchment experiments to determine the effect of vegetation changes on water yield and evapotranspiration, Journal of Hydrology, 55: 3-23


� Kaimowitz, D (2004); Useful Myths and Intractable Truths: The Politics of the Link between Forests and Water in Central America; in M. Bonell and L.A. Bruijnzeel (eds.) Forests, Water and People in the Humid Tropics: Past, Present, and Future Hydrological Research for Integrated Land and Water Management, Cambridge University Press, Cambridge


� Tognetti, S (2002): Synthesis report of the FAO electronic workshop, in FAO Land-Water Linkages in Rural Watersheds, FAO, Rome


� Kiersch, B (2002); Land use impacts on water resources: a literature review, in FAO Land-Water Linkages in Rural Watersheds, FAO, Rome


� Kaimowitz, D (2004); Useful Myths and Intractable Truths: The Politics of the Link between Forests and Water in Central America; in M. Bonell and L.A. Bruijnzeel (eds.) Forests, Water and People in the Humid Tropics: Past, Present, and Future Hydrological Research for Integrated Land and Water Management, Cambridge University Press, Cambridge


� Jones, J A A and G E Grant (1996); Peakflow response to clearcutting and roads in small and large basins, Western Cascades, Oregon, Water Resources Research 32(4):959-974


� Jones, J A A (2001); Human modification of flood producing processes: The evidence from catchment studies; in Parker, D J  (ed) Flood Hazards and Disasters, Routledge, London


� Hammill, A, O Brown and A Crawford (2005); Forests, Natural Disasters and Human Security, Arborvitae 27, IUCN-WWF, Gland, Switzerland


� Brown, O, A Crawford and A Hammill (2006); Natural Disasters and Resource Rights: Building resilience, rebuilding lives, International Institute for Sustainable Development, Manitoba, Canada


� Simms, A, J Magrath and H Reid (2004); Up in smoke? Threats from, and responses to, the impact of global warming on human development, new economics foundation, London


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Nillson, C, M Svedmark, P Hansson, S Xiong and K Berggren (2000); River Fragmentation and flow regulation analysis, Landscape Ecology, Umeå University and Dynesius, M and C Nilsson (1994); Fragmentation and Flow Regulation of River Systems in the Northern Third of the World. Science 266: 753-762


� Revenga, C and Y Kura (2003); Status and Trends of Biodiversity of Inland Water Ecosystems, CBD Technical Series no.11, Montreal, Canada


� OECD (1996); Guidelines for aid agencies for improved conservation and sustainable use of tropical and sub-tropical wetlands. OECD, Paris


� RAMSAR (2002); Draft Thematic Paper on Management of Africa’s Wetlands; www.ramsar.org/cop8/cop8_nepad_thematic.doc (10/2/07)


� Stuip, M A M, C J Baker and W Oosterberg (2002); The socio-economics of wetlands, Wetlands International and RIZA, Wageningen, The Netherlands


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� Mascarenhas, A (2004):Oceanographic validity of buffer zones for the east coast of India: A hydrometeorological perspective, Current Science, 86:3











� Nicholls, R J and F M J Hoozemans (2005); Global Vulnerability Analysis in M Schwartz (editor), Encyclopedia of Coastal Science, Springer


� IPCC (2007); Climate Change Impacts, Adaptation and Vulnerability: Summary for Policymakers, Working Group II Contribution to the Intergovernmental Panel on Climate Change Fourth Assessment Report: Climate Change 2007


� Mascarenhas, A (2004):Oceanographic validity of buffer zones for the east coast of India: A hydrometeorological perspective, Current Science, 86:3











� RAMSAR (2002); Draft Thematic Paper on Management of Africa’s Wetlands; www.ramsar.org/cop8/cop8_nepad_thematic.doc (10/2/07)


� Wilkie, M L and S Fortuna (2003); Status and Trends in Mangrove Area Extent Worldwide, Forest Resources Assessment Working Paper - 63, FAO, Rome, Italy


� Danielsen, F, M K Sørensen, M F Olwig, V Selvam, F Parish, N D Burgess, T Hiraishi, V M  Karunagaran, M S Rasmussen, L B  Hansen, A Quarto and N Suryadiputra (2005); The Asian Tsunami: A Protective Role for Coastal Vegetation, Science, 310 


� Barbier, E B (2007); Valuing ecosystem services as productive inputs, Economic Policy, January, 177-229


� Barbier, E B (2007); Valuing ecosystem services as productive inputs, Economic Policy, January, 177-229


� Wilkinson, C (ed) (2004); Status of Coral Reefs of the World: 2004, GCRMN/Australian Institute of Marine Science


� Burke, L and J Maidens (2004); Reefs at Risk in the Caribbean, World Resources Institute, Washington DC, USA


� Sheppard, C, D J Dixon, M Gourlay, A Sheppard and R Payet (2005); Coral mortality increases wave energy reaching shores behind reef flats: examples from the Seychelles, Estuarine, Coastal and Shelf Science 64: 223-234


� Anon (undated); General information about trends of natural disasters, UN/ISDR Fact Sheet


� Abramovitz, J (2001); Unnatural Disasters, WorldWatch paper 158, October 2001, WorldWatch Institute, Washington DC, USA


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Brown, O, A Crawford and A Hammill (2006); Natural Disasters and Resource Rights: Building resilience, rebuilding lives, International Institute for Sustainable Development, Manitoba, Canada


� Abramovitz, J (2001); Unnatural Disasters, WorldWatch paper 158, October 2001, WorldWatch Institute, Washington DC, USA


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� World Neighbors (2000); Lessons from the Field – Reasons for Resilience: Toward a Sustainable Recovery after Hurricane Mitch, quoted in Brown, O, A Crawford and A Hammill (2006); Natural Disasters and Resource Rights: Building resilience, rebuilding lives, International Institute for Sustainable Development, Manitoba, Canada


� Tearfund (2005); Dried up, drowned out – voices from the developing world on a changing climate, Tearfund, Teddington, UK


� UNEP (2004); Environmental Emergencies NEWS, 3: 2004, UNEP, Nairobi, Kenya


� Anon (2006); Press Release - Huge mudslides from Hurricane Stan were big killers in Central America and southern Mexico, UN/ISDR 2005/27, Thursday 6 October 2005


� World Water Council (2003); Number of Killer Storms and Droughts Increasing Worldwide, Press Release 27th February 2003


� UNEP (2004); Environmental Emergencies NEWS, 3: 2004, UNEP, Nairobi, Kenya


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� Anon (2007); Press Release - International Strategy for Disaster Reduction, UN/ISDR 2006/02, Monday 30 January 2006


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� http://ec.europa.eu/environment/water/flood_risk/index.htm (accessed 2/2/07)


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Abramovitz, J (2001); Unnatural Disasters, WorldWatch paper 158, October 2001, WorldWatch Institute, Washington DC, USA


� Greenpeace (2002); Look Before You Log: The Use of Logging Moratoria to Support


Ancient Forest Conservation and Sustainable Use; Greenpeace International, The Netherlands


� Cai, S, N W Chan, H Kung and P Liu (2001); Management of Flood Disasters in the Jianghan Plain, China, Disaster Prevention and Management, 10:5


� Greenpeace (2002); Look Before You Log: The Use of Logging Moratoria to Support


Ancient Forest Conservation and Sustainable Use; Greenpeace International, The Netherlands


� Yin, H F and C Li (2001); Human Impact on Flood and Flood Disasters on the Yangtze River, Geomorphology, 41:105-109


� Emanuel, K A (1988); The Dependency of Hurricane Intensity on Climate, Nature 326: 483–485


� IPCC (2007); Climate Change 2007 - The Physical Science Basis: Summary for Policymakers, Working Group II Contribution to the Intergovernmental Panel on Climate Change Fourth Assessment Report: Climate Change 2007


� WMO (2005); WMO Statement on the Status of the Global Climate in 2005, WMO Press Release No. 743, 15th December 2005 


� Meyer, P (1997); Tropical Cyclones, Swiss Re, Zurich, Switzerland


� Simms, A, J Magrath and H Reid (2004); Up in smoke? Threats from, and responses to, the impact of global warming on human development, new economics foundation, London


� Huq, S, S Kovats, H Reid and D Satterthwaite (2007);  Editorial: Reducing risks to cities from disasters and climate change, Environment and Urbanization 19:3 


� Huq, S, S Kovats, H Reid and D Satterthwaite (2007);  Editorial: Reducing risks to cities from disasters and climate change, Environment and Urbanization 19:3 


� Rice, R M (1997); Forest management to minimize landslide risk, in: Guidelines for Watershed Management, FAO Conservation Guide, Rome, Italy, 1977. 271-287


� Bruijnzeel, L A (1990); Hydrology of moist tropical forests and effects of conversion: A state-of-knowledge review, UNESCO International Hydrological Programme, Paris


� Bruijnzeel, L A and C N Bremmer (1989); Highland-lowland interactions in the Ganges Brahmaputra river basin: A review of published literature, ICIMOD Occasional Paper, No. 11


� Abramovitz, J (2001); Unnatural Disasters, WorldWatch paper 158, October 2001, WorldWatch Institute, Washington DC, USA


� Nadim, F, O Kjekstad, U Domaas, R Rafat, and P Peduzzi (2006); Global Landslides Risk Case Study; in Arnold, M, R S Chen, U Deichmann, M Dilley, A L Lerner-Lam, R E Pullen and Z Trohanis (eds); Natural Disaster Hotspots: Case Studies, Disaster Risk Management Series No. 6, Washington DC, USA


� EERI (2006); The Kashmir Earthquake of October 8, 2005: Impacts in Pakistan, EERI Special Earthquake Report – February 2006, Earthquake Engineering Research Institute, California, USA (http://www.eeri.org/lfe/clearinghouse/kashmir/observ1.php)


� Nadim, F, O Kjekstad, P Peduzzi, C Herold and C Jaedicke (2006); Global landslide and avalanche hotspots, Landslides (2006) 3: 159–173


� Barlow, M, H Cullen, B Lyon and O Wilhelmi (2006); Drought Disaster in Asia; in Arnold, M, R S Chen, U Deichmann, M Dilley, A L Lerner-Lam, R E Pullen and Z Trohanis (eds); Natural Disaster Hotspots: Case Studies, Disaster Risk Management Series No. 6, Washington DC, USA 


� http://www.ncdc.noaa.gov/oa/climate/research/2001/ann/ann.html#Gprcp (accessed 1/3/07)


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� IPCC (2007); Climate Change Impacts, Adaptation and Vulnerability: Summary for Policymakers, Working Group II Contribution to the Intergovernmental Panel on Climate Change Fourth Assessment Report: Climate Change 2007


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Semazzi, F H M and Y Song Y (2001); A GCM study of climate change induced by deforestation in Africa, In: Desanker P (ed) Africa and global climate change, Climate Research, 17:169–182


� Desanker, P V and C O Justice (2001); Africa and global climate change: critical issues and suggestions for further research and integrated assessment modelling; Climate Research, 17: 93–103


� Anon (2007); Press Release - International Strategy for Disaster Reduction, UN/ISDR 2006/02, Monday 30 January 2006


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� http://www.davidsuzuki.org/Forests/Forests_101/FIRE/Climate_Change.asp (accessed 1/3/07)


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� FAO (2003); Press Release, 9 September 2003, FAO, Rome


� Dolcemascolo, G (2004); Environmental Degradation and Disaster Risk, Embassy of Sweden/Sida Bangkok/Asian Disaster Preparedness Center, Indonesia


� FAO (2003); Press Release, 9 September 2003, FAO, Rome


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� http://www.unisdr.org/eng/library/lib-terminology-eng%20home.htm (accessed 10/2/07)


� Abramovitz, J (2001); Unnatural Disasters, WorldWatch paper 158, October 2001, WorldWatch Institute, Washington DC, USA


� Royal Haskoning (2003); Controlling or Living with Floods in Bangladesh, Agriculture & Rural Development Working Paper 10, World Bank Washington


� Abramovitz, J (2001); Unnatural Disasters, WorldWatch paper 158, October 2001, WorldWatch Institute, Washington DC, USA


� IPCC (2007); Climate Change Impacts, Adaptation and Vulnerability: Summary for Policymakers, Working Group II Contribution to the Intergovernmental Panel on Climate Change Fourth Assessment Report: Climate Change 2007


� IPCC (2007); Climate Change Impacts, Adaptation and Vulnerability: Summary for Policymakers, Working Group II Contribution to the Intergovernmental Panel on Climate Change Fourth Assessment Report: Climate Change 2007


� ISDR (2004); Living with Risk: A global review of disaster reduction initiatives, UN/ISDR, Geneva, Switzerland


� Carpenter, S R, B H Walker, J M Anderies and N Abel (2001); From metaphor to measurement: resilience of what to what? Ecosystems, 4:765-781.


� http://www.unep-wcmc.org/wdpa/sitedetails.cfm?siteid=96104&level=nat (5/3/07)


� http://whc.unesco.org/archive/repcom98a4.htm#sc637 (accessed 5/3/07)


� http://www.unep-wcmc.org/sites/wh/juizhaig.html (accessed 4/2/07)


� Lateltin, O, C Haemmig, H Raetzo and C Bonnard (2005); Landslide risk management in Switzerland, Landslides 2: 313–320


� ISDR (2004); Living with Risk: A global review of disaster reduction initiatives, UN/ISDR, Geneva, Switzerland


� http://www.unep-wcmc.org/wdpa/sitedetails.cfm?siteid=10910&level=nat (accessed 1/3/07)


� Government of Nepal (2004); Strengthening disaster preparedness capacities in


Kathmandu Valley, Draft report for UNDP, www.undp.org/bcpr/disred/documents/regions/asia/nepal_preparedness_prodoc.pdf (accessed 1/3/07)


� Baidya, B (2004); Oasis in a polluted mountain valley; Habitat Himalaya, XI: III


� http://www.unep-wcmc.org/sites/pa/1095v.htm (accessed 4/2/07)


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� http://www.wwfmalaysia.org/features/special/Archive/Pfw/kinariver.htm (accessed 5/3/07)


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� Anon (2006); Press Release - Disaster risk reduction is essential for sustainable development, UN/ISDR 2005/13, Tuesday 22 March 2005


� http://www.unep-wcmc.org/wdpa/sitedetails.cfm?siteid=95533&level=nat (accessed 5/3/07)


� http://sea.unep-wcmc.org/sites/pa/1840v.htm (accessed 5/3/07)


� http://www.worldwildlife.org/wildworld/profiles/terrestrial/pa/pa0424_full.html (accessed 5/3/07)


� Schildgen, B (1999): Unnatural Disasters: We can't stop rivers from flooding. But we can stop making the floods worse, Sierra Magazine, San Francisco, USA


� Mascarenhas, A (2004):Oceanographic validity of buffer zones for the east coast of India: A hydrometeorological perspective, Current Science, 86:3











� Mascarenhas, A (2004):Oceanographic validity of buffer zones for the east coast of India: A hydrometeorological perspective, Current Science, 86:3











� Wilkinson, C, D Souter and J Goldberg (2006); Status of Coral Reefs in Tsunami affected Countries: 2005, Australian Institute of Marine Science


� West, J M and R V Salm (2003); Resistance and resilience to coral bleaching: Implications for coral


reef conservation and management, Conservation Biology, 17:956-967


� McLeod, E and R V Salm (2006); Managing Mangroves for Resilience to Climate Change, IUCN, Gland, Switzerland


� Mascarenhas, A (2004):Oceanographic validity of buffer zones for the east coast of India: A hydrometeorological perspective, Current Science, 86:3











� UNEP (2005); Maldives, Post-Tsunami Environmental Assessment, United Nations Environment Programme, Nairobi


� Sudmeier-Rieux, K, H Masundire, A Rizvi and S Rietbergen (eds) (2006); Ecosystems, Livelihoods and Disasters: An integrated approach to disaster risk management, IUCN, Gland, Switzerland and Cambridge, UK


� ISDR (2004); Living with Risk: A global review of disaster reduction initiatives, UN/ISDR, Geneva, Switzerland


� Carmo Vaz, A (2000); Coping With Floods – The Experience of Mozambique, 1st WARFSA/WaterNet Symposium: Sustainable Use of Water Resources, Maputo, 1-2 November 2000


� UNEP/UNCHS (Habitat) Joint Mission, Mozambique 2000 Floods; � HYPERLINK "http://ochaonline.un.org/GetBin.asp?DocID=3773" ��http://ochaonline.un.org/GetBin.asp?DocID=3773� (14/9/06)


� Wiles, P; K Selvester and L Fidalgo (2005); Learning Lessons from Disaster Recovery: The Case of Mozambique, Disaster Risk Management Working Paper Series No. 12, World Bank, Washington


� UNDP (2004); Evolution of a Disaster Risk Management System: A Case Study from Mozambique, UNDP Disaster Reduction Unit, Bureau for Crisis Prevention and Recovery, Geneva, Switzerland, www.undp.org/bcpr/disred/documents/publications/casestudy/mozambique.pdf -


� UNDP (2004); Evolution of a Disaster Risk Management System: A Case Study from Mozambique, UNDP Disaster Reduction Unit, Bureau for Crisis Prevention and Recovery, Geneva, Switzerland, www.undp.org/bcpr/disred/documents/publications/casestudy/mozambique.pdf -


� UNEP/UNCHS (Habitat) Joint Mission, Mozambique 2000 Floods; � HYPERLINK "http://ochaonline.un.org/GetBin.asp?DocID=3773" ��http://ochaonline.un.org/GetBin.asp?DocID=3773� (14/9/06)


� Carmo Vaz, A (2000); Coping With Floods – The Experience of Mozambique, 1st WARFSA/WaterNet Symposium: Sustainable Use of Water Resources, Maputo, 1-2 November 2000


� Katerere, Y, R Hill and S Moyo (2001); A Critique of Transboundary Natural Resource Management in Southern Africa, Paper no.1, IUCN-ROSA Series on Transboundary Natural Resource Management


� http://www.africanwater.org/internationalwater.htm


� http://www.worldwildlife.org/wildworld/profiles/terrestrial/at/at0906_full.html


� http://www.worldwildlife.org/wildworld/profiles/terrestrial/at/at1402_full.html


� http://www.worldwildlife.org/wildworld/profiles/terrestrial/at/at0128_full.html


� http://www.worldwildlife.org/wildworld/profiles/terrestrial/at/at0706_full.html


� Carmo Vaz, A (2000); Coping With Floods – The Experience of Mozambique, 1st WARFSA/WaterNet Symposium: Sustainable Use of Water Resources, Maputo, 1-2 November 2000


� UNEP/UNCHS (Habitat) Joint Mission, Mozambique 2000 Floods; � HYPERLINK "http://ochaonline.un.org/GetBin.asp?DocID=3773" ��http://ochaonline.un.org/GetBin.asp?DocID=3773� (14/9/06)


� UNEP (2004); Environmental Emergencies News, 3: 2004, Disaster Management Branch, Division of Environmental Policy Implementation, United Nations Environment Programme, Nairobi


� Steinbruch, F, M Gall and F José (2002); Remote Sensing and GIS for Documentation and Evaluation of the Socio-Economic and Environmental Impact of the Floods 2000 in Central Mozambique, The International Archives of the Photogrammetry, Remote Sensing and Spatial Information, 34(6/W6): 59-65


� Smithers, J C, R E Schulze, A Pike and G P W Jewitt (2001); A hydrological perspective of the February 2000 floods: A case study in the Sabie River Catchment, Water SA, 27:3, 325-332


� UNEP/UNCHS (Habitat) Joint Mission, Mozambique 2000 Floods; � HYPERLINK "http://ochaonline.un.org/GetBin.asp?DocID=3773" ��http://ochaonline.un.org/GetBin.asp?DocID=3773� (14/9/06)


� Steinbruch, F, M Gall and F José (2002); Remote Sensing and GIS for Documentation and Evaluation of the Socio-Economic and Environmental Impact of the Floods 2000 in Central Mozambique, The International Archives of the Photogrammetry, Remote Sensing and Spatial Information, 34(6/W6): 59-65


� Wong, C, M Roy and A R Duraiappah (2005); Focus on Mozambique Connecting


poverty & ecosystem services, UNEP and IISD, Kenya and Canada


� Anon (2002); New Partnership for Africa’s Development – NEPAD: Thematic Paper on  Management of Africa’s Wetlands, prepared for Developing Further the Draft Action Plan for 


Managing Africa’s Wetlands under the Framework of the Environment Component of Nepad, Valencia, Spain, 17 November 2002, www.ramsar.org/cop8/cop8_nepad_thematic.doc


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Munnion, C (2000); Conservationists put the blame on South Africa, Daily Telegraph, 3 March 2000, London


� Planet Ark (2000); Mozambique floods worsened by wetland loss, South Africa: March 15, 2000, http://www.planetark.com/dailynewsstory.cfm/newsid/5988/newsDate/15-Mar-2000/story.htm


� FAO (2004); Drought impact mitigation and prevention in the Limpopo River Basin: A situation analysis, FAO Subregional Office for Southern and East Africa Harare


� Molefe, R (#); Flood catastrophe worsened by reckless; http://psybergate.com/wetfix/Press/Press25/press.htm


� Smithers, J C, R E Schulze, A Pike and G P W Jewitt (2001); A hydrological perspective of the February 2000 floods: A case study in the Sabie River Catchment, Water SA, 27:3, 325-332


� Christie, F and J Hanlon (2001); Mozambique and the great flood of 2000, The International African Institute, James Currey, Oxford and Indiana University Press, USA


� O'Connor, T G (2001); Effect of small catchment dams on downstream vegetation of a seasonal river in semi-arid African savanna, Journal of Applied Ecology, 38:6, 1314-1325  


� Davies, B R, R D Beilfuss and M C Thoms (2000); Cahora Bassa retrospective, 1974–1997: effects of flow regulation on the Lower Zambezi River, Verh. Internat. Verein. Limnol., 27:1–9, Stuttgart


� Beilfuss, R, D Moore, C Bento and P Dutton (2001); Patterns of vegetation change in the Zambezi delta, Mozambique, Program for the sustainable management of Cahora Bassa dam and the lower Zambezi valley,  International Crane Foundation, USA


� Beilfuss, R (2001); Patterns of hydrological change in the Zambezi Delta, Mozambique, Program for the sustainable management of Cahora Bassa dam and the lower Zambezi valley,  International Crane Foundation, USA


� Beilfuss, R, D Moore, C Bento and P Dutton (2001); Patterns of vegetation change in the Zambezi delta, Mozambique, Program for the sustainable management of Cahora Bassa dam and the lower Zambezi valley,  International Crane Foundation, USA


� Davies, B R, R D Beilfuss and M C Thoms (2000); Cahora Bassa retrospective, 1974–1997: effects of flow regulation on the Lower Zambezi River, Verh. Internat. Verein. Limnol., 27:1–9, Stuttgart


� Davies, B R, R D Beilfuss and M C Thoms (2000); Cahora Bassa retrospective, 1974–1997: effects of flow regulation on the Lower Zambezi River, Verh. Internat. Verein. Limnol., 27:1–9, Stuttgart


� Beilfuss, R (2001); Prescribed flooding and restoration potential in the Zambezi delta, Mozambique, Program for the sustainable management of Cahora Bassa dam and the lower Zambezi valley,  International Crane Foundation, USA


� Hughes, R H and J S Hughes (1992); A directory of African Wetlands, Mozambique, IUCN


� Carmo Vaz, Álvaro (2000); Coping with Floods – The Experience of Mozambique, 1st WARFSA/WaterNet Symposium: Sustainable Use of Water Resources, Maputo, 1-2 November 2000


� UNEP/UNCHS (Habitat) Joint Mission, Mozambique 2000 Floods; � HYPERLINK "http://ochaonline.un.org/GetBin.asp?DocID=3773" ��http://ochaonline.un.org/GetBin.asp?DocID=3773� (14/9/06)


� UNEP/UNCHS (Habitat) Joint Mission, Mozambique 2000 Floods; � HYPERLINK "http://ochaonline.un.org/GetBin.asp?DocID=3773" ��http://ochaonline.un.org/GetBin.asp?DocID=3773� (14/9/06)


� UNEP (2004); Environmental Emergencies News, 3: 2004, Disaster Management Branch, Division of Environmental Policy Implementation, United Nations Environment Programme, Nairobi


� Wong, C, M Roy and A R Duraiappah (2005); Focus on Mozambique Connecting


poverty & ecosystem services: A series of seven country scoping studies, United Nations Environment Programme and the International Institute for Sustainable Development, Kenya and Canada


� UNEP/UNCHS (Habitat) Joint Mission, Mozambique 2000 Floods; � HYPERLINK "http://ochaonline.un.org/GetBin.asp?DocID=3773" ��http://ochaonline.un.org/GetBin.asp?DocID=3773� (accessed 14/9/06)


� Mittermeier, R A, C F Kormos, C G Mittermeier, P R Gil, T Sandwith and C Besacon (2005); Transboundary Conservation: A New Vision for Protected Areas, Cemex


� Spenceley, A (2005); Tourism investment in the Great Limpopo Transfrontier Conservation Area: Scoping report, Transboundary Protected Areas Research Initiative, University of the Witwatersrand, South Africa


� Smithers, J C, R E Schulze, A Pike and G P W Jewitt (2001); A hydrological perspective of the February 2000 floods: A case study in the Sabie River Catchment, Water SA, 27:3, 325-332


� IPCC (2001); IPCC Third Assessment Report – Climate Change 2001. Working Group II: Impacts, Adaptation and Vulnerability, World Meteorological Organization and United Nations Environment Programme, Geneva


� Pilon, P J (undated); Guidelines for Reducing Flood Losses, UN .. check ref


� UNEP/UNCHS (Habitat) Joint Mission, Mozambique 2000 Floods; � HYPERLINK "http://ochaonline.un.org/GetBin.asp?DocID=3773" ��http://ochaonline.un.org/GetBin.asp?DocID=3773� (14/9/06)


� Protocol on Shared Watercourse Systems in the Southern African Development Community (SADC) Region


� http://www.panda.org/about_wwf/where_we_work/europe/news/index.cfm?uNewsID=74080 (accessed 25/4/07)


� Revenga, C, S Murray, J Abramovitz and A Hammond (1998); Watersheds of the World: Ecological Value and Vulnerability, World Resources Institute, Washington, USA


� http://en.wikipedia.org/wiki/Danube (accessed 25/4/07)


� Revenga, C, S Murray, J Abramovitz and A Hammond (1998); Watersheds of the World: Ecological Value and Vulnerability, World Resources Institute, Washington, USA


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Revenga, C, S Murray, J Abramovitz and A Hammond (1998); Watersheds of the World: Ecological Value and Vulnerability, World Resources Institute, Washington, USA


� Swiss Re (2002): Are floods insurable!, Swiss Re, Zurich


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� LDGC Fact sheet … but get better reference from WWF


� http://news.bbc.co.uk/1/hi/world/europe/4951728.stm (accessed 23/4/07)


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Relief Web: Report on April 2006 floods in South Eastern Europe; http://www.reliefweb.int/rw/RWB.NSF/db900SID/VBOL-6Q4GZJ?OpenDocument (accessed 25/4/07)


�http://www.panda.org/about_wwf/where_we_work/europe/what_we_do/epo/initiatives/agriculture/one_europe_more_nature/index.cfm?uNewsID=66620 (accessed 25/4/07)


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Declaration on the Cooperation for the Creation of a Lower Danube Green Corridor, www.wwf.de/fileadmin/fm-wwf/pdf_neu/DanubeDeclaration2000.pdf (accessed 15/3/07)


�http://www.panda.org/about_wwf/where_we_work/europe/what_we_do/danube_carpathian/index.cfm?uNewsID=94740 (accessed 15/3/07)


�http://www.panda.org/about_wwf/where_we_work/europe/what_we_do/epo/initiatives/agriculture/one_europe_more_nature/index.cfm?uNewsID=66620 (accessed 25/4/07)


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Schwarz, U, C Bratrich, O Hulea, S Moroz, N Pumputyte, G Rast, M R Bern and V Siposs (2006); 2006 Floods in the Danube River Basin: Flood risk mitigation for people living along the Danube and The potential for floodplain protection and restoration, Working paper, Vienna, July 2006, WWF Danube Carpathian Programme, Austria


� Naqash, A A (2005); Fears for Dwindling Forests in Pakistani Quake Zone, Reuters, December 16, 2005 (http://forests.org/articles/reader.asp?linkid=49578)


� Bilham, R, V K Gaur and P Molnar (2001); Himalayan Seismic Hazard, Science, 293:1442-4


� UNHCR (2007); UNHCR Final Report South Asia Earthquake, Geneva, Switzerland


� UNHCR (2007); UNHCR Final Report South Asia Earthquake, Geneva, Switzerland


� Khwendo Kor (Sisters’ Home) and Women and Children Development Program (2006); Hearing their Voices: The Women and Children in the Earthquake Affected Areas of Pakistan, IUCN Pakistan, Karachi


� Pakistan Earthquake Response Key Facts - 28/02/06 – 19/03/06, Oxfam: http://www.unhic.org/usr/ShowContents.aspx?I=1&h=25&sh=-1


�http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/SOUTHASIAEXT/0,,contentMDK:21081761~pagePK:146736~piPK:146830~theSitePK:223547,00.html (accessed 20/10/06)


� United Nations Office for the Coordination of Humanitarian Affairs and United Nations Environment Programme (2006); Environmental Emergency Response to the South Asia Earthquake: Consolidated report on activities undertaken through the Joint UNEP/OCHA Environment Unit, Joint UNEP/OCHA Environment Unit, Geneva, Switzerland


� Durran, A J, A S Elnashai, Y M A Hashash, S J Kim and A Masud (2005); The Kashmir Earthquake of October 8, 2005. A Quick Look Report, Mid-America Earthquake Center, University of Illinois, USA (http://www.eeri.org/lfe/clearinghouse/kashmir/observ1.php)


� Anon (2005); Earthquake highlights ecological assault on the Himalayas, Daily Times, Sunday, October 23, 2005, Lahore, Pakistan


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


�  Government of Pakistan (2000); Biodiversity Action Plan for Pakistan: A Framework for Conserving our Natural Wealth; Government of Pakistan, World Wide Fund for Nature, Pakistan and International Union for Conservation of Nature and  Natural Resources, Pakistan.


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


�  Government of Pakistan (2000); Biodiversity Action Plan for Pakistan: A Framework for Conserving our Natural Wealth; Government of Pakistan, World Wide Fund for Nature, Pakistan and International Union for Conservation of Nature and  Natural Resources, Pakistan.


� Naqash, A A (2005); Fears for Dwindling Forests in Pakistani Quake Zone, Reuters, December 16, 2005 (http://forests.org/articles/reader.asp?linkid=49578)


� WWF (2006); Proposed new Murree development project: ecological baseline conditions


and assessment of ecological significance, WWF Pakistan


� Lyell, C (1853); Principles of geology; or, the modern changes of Earth and its inhabitants, London, John Murray, 835 p


� Rice, R M (1997); Forest management to minimize landslide risk, in: Guidelines for Watershed Management, FAO Conservation Guide, Rome, Italy, 1977. 271-287


� EERI (2006); The Kashmir Earthquake of October 8, 2005: Impacts in Pakistan, EERI Special Earthquake Report – February 2006, Earthquake Engineering Research Institute, California, USA (http://www.eeri.org/lfe/clearinghouse/kashmir/observ1.php)


� Harp, E L and Crone, A J (2006); Landslides Triggered by the October 8, 2005, Pakistan Earthquake and Associated Landslide-Dammed Reservoirs: U.S. Geological Survey Open-file Report 2006–1052


� United Nations Office for the Coordination of Humanitarian Affairs and United Nations Environment Programme (2006); Environmental Emergency Response to the South Asia Earthquake: Consolidated report on activities undertaken through the Joint UNEP/OCHA Environment Unit, Joint UNEP/OCHA Environment Unit, Geneva, Switzerland


� Naqash, A A (2005); Fears for Dwindling Forests in Pakistani Quake Zone, Reuters, December 16, 2005 (http://forests.org/articles/reader.asp?linkid=49578)


� EERI (2006); The Kashmir Earthquake of October 8, 2005: Impacts in Pakistan, EERI Special Earthquake Report – February 2006, Earthquake Engineering Research Institute, California, USA (http://www.eeri.org/lfe/clearinghouse/kashmir/observ1.php)


� Anon (2005); Earthquake highlights ecological assault on the Himalayas, Daily Times, Sunday, October 23, 2005, Lahore, Pakistan


� WWF-Pakistan (2005); Editorial, Natura, 31:4, IUCN Pakistan


� IUCN Pakistan (2006); Earthquake in Pakistan: An Assessment of Environmental Risks and Needs, IUCN Pakistan, Karachi


� Info sheet from IUCN Pakistan


� IUCN Pakistan (2006); Earthquake in Pakistan: An Assessment of Environmental Risks and Needs, IUCN Pakistan, Karachi


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� IUCN Pakistan (2005); Preliminary Environmental Assessment of the Earthquake in Pakistan: IUCN Field Mission Report, IUCN Pakistan, Karachi


� http://news.bbc.co.uk/1/hi/world/south_asia/4385216.stm


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� Australian Red Cross (2006) Pakistan Earthquake- One year on, Many survivors still at risk, Press Release, 11 October 2006, www.alertnet.org/thenews/fromthefield/557395/116061008621.htm (accessed 20/10/06)


� Anon (2005); Earthquake highlights ecological assault on the Himalayas, Daily Times, Sunday, October 23, 2005, Lahore, Pakistan


� Ramsay, W J H (1987); Deforestation and erosion in the Nepalese Himalaya - is the link myth or reality? Forest Hydrology and Watershed Management, Proceedings of the Vancouver Symposium, IAHS Publ.no.167


� Panikkar, S V and V Subramanyan (1997); Landslide hazard analysis of the area around Dehra Dun and Mussoorie, Uttar Pradesh, Current Science 73: 12, 1117-1123


� Montgomery, D R, K M Schmidt, H M Greenberg and W E Dietrich (2000); Forest clearing and regional landsliding, Geology, April 2000, 311-314


� Dapples, F, A F Lotter, J F N van Leeuwen, W O van der Knaap, S Dimitriadis and D Oswald (2004); Paleolimnological evidence for increased landslide activity due to forest clearing and land-use since 3600 cal BP in the western Swiss Alps, Journal of Paleolimnology, 27:2; 239-248


� Kimothi M M and N Juyal (1996); Environmental impact assessment of a few selected watersheds of the Chamoli district (Central Himalaya) using remotely sensed data, International Journal of Remote Sensing, 17:7, 1391-1405


� United Nations Office for the Coordination of Humanitarian Affairs and United Nations Environment Programme (2006); Environmental Emergency Response to the South Asia Earthquake: Consolidated report on activities undertaken through the Joint UNEP/OCHA Environment Unit, Joint UNEP/OCHA Environment Unit, Geneva, Switzerland


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� IUCN Pakistan (2006); Earthquake in Pakistan: An Assessment of Environmental Risks and Needs, IUCN Pakistan, Karachi


�  Government of Pakistan (2000); Biodiversity Action Plan for Pakistan: A Framework for Conserving our Natural Wealth; Government of Pakistan, World Wide Fund for Nature, Pakistan and International Union for Conservation of Nature and  Natural Resources, Pakistan; updated by WWF Pakistan in 2007


�  Government of Pakistan (2000); Biodiversity Action Plan for Pakistan: A Framework for Conserving our Natural Wealth; Government of Pakistan, World Wide Fund for Nature, Pakistan and International Union for Conservation of Nature and  Natural Resources, Pakistan.


�  Government of Pakistan (2000); Biodiversity Action Plan for Pakistan: A Framework for Conserving our Natural Wealth; Government of Pakistan, World Wide Fund for Nature, Pakistan and International Union for Conservation of Nature and  Natural Resources, Pakistan.


� IUCN Pakistan (2006); Cost-Benefit Analysis of Changes in Use of Natural Resources by the Local Communities in the MACP Conservancies: Final draft June 2006, Mountain Areas Conservancy Project (MACP), IUCN Pakistan, Karachi


� http://www.birdlife.org/news/news/2006/03/palas_update.html


� http://www.palasvalley.org/PCDP/PCDP-overview.htm#loc


� http://www.palasvalley.org/PCDP/PCDP-overview.htm#loc


� http://www.birdlife.org/action/ground/palas/index.html


� http://www.birdlife.org/action/ground/palas/index.html


� http://www.birdlife.org/news/news/2005/10/palas_devastated.html


� http://www.birdlife.org/news/news/2005/10/palas_update.html


� http://www.birdlife.org/news/news/2005/11/palas_update.html


� Durran, A J, A S Elnashai, Y M A Hashash, S J Kim and A Masud (2005); The Kashmir Earthquake of October 8, 2005. A Quick Look Report, Mid-America Earthquake Center, University of Illinois, USA (http://www.eeri.org/lfe/clearinghouse/kashmir/observ1.php)


� Wyss, M (2005); Human Losses Expected in Himalayan Earthquakes, Natural Hazards, 34:3, 305-314


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� Asian Development Bank and World Bank (2005); Pakistan 2005 Earthquake: Preliminary Damage and Needs Assessment, Islamabad, Pakistan


� Anon (2005); An aftershock from Sikandar Hayat! The International News, Tuesday October 18, 2005, Pakistan (http://www.pakquake.com/an-aftershock-from-sikandar-hayat.html)


� World Conference on Disaster Reduction, 18-22 January 2005, Kobe, Hyogo, Japan, Hyogo Declaration, Extract from the final report of the World Conference on Disaster Reduction. (A/CONF.206/6) www.unisdr.org/wcdr, pg 77


� Monirul Qader Mirza, M (): Climate change and extreme weather events: can developing countries adapt?, Climate Policy, 3:3, 233-248


� Anon (2005); Natural Disaster and Disaster Risk Reduction Measures: A Desk Review of Costs and Benefits, DIFD, UK


� http://www.em-dat.net/who.htm (accessed 4/2/07)


� Nadim, F, O Kjekstad, P Peduzzi, C Herold and C Jaedicke (2006); Global landslide and avalanche hotspots, Landslides (2006) 3: 159–173


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Anon (undated); General information about trends of natural disasters, UN/ISDR Fact Sheet BUT SHOULD GET ORIGINAL REPORT


� Pilon, P J (Ed) (1998); Guidelines for Reducing Flood Losses, ISDR, Geneva, Switzerland


� Anon (2005); Natural Disaster and Disaster Risk Reduction Measures: A Desk Review of Costs and Benefits, DIFD, UK


� Cosgrove, W (2003); Number of Killer Storms and Droughts Increasing Worldwide, Press Release World Water Council, www.mindfully.org/Air/2003/Storms-Droughts-Increasing27feb03.htm (accessed 4/2/07)


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Brown, O, A Crawford and A Hammill (2006); Natural Disasters and Resource Rights: Building resilience, rebuilding lives, International Institute for Sustainable Development, Manitoba, Canada


� Ruitenbeek, J (1992); The rainforest supply price: a tool for evaluating rainforest conservation expenditure, Ecological Economics 6(1):57-78.


� International Council for Science (ICSU) (2005); Scoping Group on Natural and human-induced environmental hazards, Report to ICSU General Assembly, Suzhou, October 2005, www.icsu.org/Gestion/img/ICSU_DOC_DOWNLOAD/865_DD_FILE_Hazards_Report_Final.pdf (accessed 10/2/07)


� UNEP (2002); Global Environment Outlook 3, UNEP, Naiorbi, Kenya


� Simms, A, J Magrath and H Reid (2004); Up in smoke? Threats from, and responses to, the impact of global warming on human development, new economics foundation, London


� World Bank (2004); Press Release: Natural Disasters: Counting the Cost, 2 March, 2004, World Bank, Washington DC


� World Conference on Disaster Reduction, 18-22 January 2005, Kobe, Hyogo, Japan, Hyogo Declaration, Extract from the final report of the World Conference on Disaster Reduction. (A/CONF.206/6) www.unisdr.org/wcdr


� Anon (2007); Press Release - Governments must accelerate their efforts to make disaster risk reduction a national priority, UN/ISDR 2006/01, Wednesday 18 January 2006


� Yokohama Strategy and Plan of Action for a Safer World; Guidelines for Natural Disaster Prevention, Preparedness and Mitigation, World Conference on Natural Disaster Reduction


Yokohama, Japan, 23-27 May 1994, www.undp.org/bcpr/disred/documents/miscellanous/yokohamastrategy.pdf (accessed 2/10/06)


� Schipper, L and M Pelling (2006); Disaster risk, climate change and international development: scope for, and challenges to, integration, Disasters, 30:1,19-38











PAGE  
50

