Drought Risk Management Training materials

[bookmark: _GoBack]Module Title 1: Drought Occurrences, Vulnerability and IWRM
Goal:  The purpose of this module is to introduce briefly occurrences of droughts globally and conditions that make areas vulnerable for droughts, distinguish from water scarcity conditions, and to introduce basic principles and concepts of IWRM and how it can assist in addressing droughts.

Learning Objectives

At the end of this chapter, participants are expected to;
· Understand occurrences of droughts risks
· Distinguish between droughts and water scarcity
· Understand how IWRM approaches can assist in addressing droughts through water management
· Understand the role of climate change in drought risks

Content 

[bookmark: _Toc328511281]This is an introductory module on occurrences of droughts; causes of susceptibility to droughts and how integrated approaches to water management can be used to mitigate droughts.
Introduction

In internationally reported droughts since 1900, more than 11 million people have died with over 2 billion affected (EM-DAT, 2010b), more than by any other single physical hazard. It is also thought to affect more people today than any other hazard. Furthermore, with climate change, the frequency and magnitude of droughts are very likely to increase (WMO, 2009). The Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) stated that the world has been more drought-prone during the past 25 years and that climate projections indicate an increased frequency in the future.
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Fig 1. Number of people affected by droughts globally from 1970 – 2008 (EM-DAT, 2010)

Case studies show that drought risk is only partly a result of deficiencies in the rainfall. Other drivers include poverty, vulnerability, increasing water demand from urbanization, industrialisation, poor water and soil management, weak or ineffective governance and climate variability and change (GAR, 2011.)

Risk is a function of exposure to a hazard and vulnerability to that hazard. Drought is a hazard and exposure to drought (drought occurrence) can be analysed to identify drought prone areas. The occurrence of drought can also be monitored and even forecast. However, the occurrence of drought cannot be managed. The only way to manage drought risk is to manage the impacts of drought by reducing vulnerability to drought. (ISDR, 2009)
[bookmark: _Toc328511282]Drought has myriads of impacts which depend on the communities and ecosystems capacity to cope. These include agricultural losses, economic impacts, psychological and societal impacts amongst others? Polices and plans are necessary to reduce vulnerability to drought.
Managing drought risk

“One of the principal goals of drought policies and preparedness plans is to move societies away from the traditional approach of crisis management, which is reactive in nature, to a more pro-active, risk management approach. The goal of risk management is to promote the adoption of preventative or risk-reducing measures and strategies that will mitigate the impacts of future drought events, thus reducing societal vulnerability.
This paradigm shift emphasizes preparedness, mitigation, and ” Many governments and others now understand the fallacy of crisis management and are striving to learn how to employ proper risk management techniques to reduce societal vulnerability to drought and therefore lessen the impacts associated with future drought events.”

There has been a shift in the way drought risk management is approached as it has been realised that preparedness measures, actions taken before the onset of drought are the only way to really reduce its impacts. Emergency measures after the onset of drought will always also be necessary but most drought risk management effort should take place before the onset of drought.  Mitigation and preparedness measures may take many forms such as water conservation, changing of local social and agricultural practices, diversifying livelihoods, emergency water supplies and measures are not only applied over different time scales but also over different spatial scales with some measures implemented nationally and others locally. 

In order to take action before the onset, some measures rely on monitoring and early warning of drought as an essential as part of a management plan. Drought is monitored using indices to trigger action when a certain intensity of drought is reached. (UN Global Assessment Report on Disaster Risk Reduction, 2011).

Drought differs from other natural hazards and the approach to managing drought risk is different from the approaches used for other disasters.  The following features are especially important considerations when managing drought risk. 

· Drought has a slow onset and creeping nature and its effects accumulate over time and last for years after the event. This makes it difficult to determine when the drought has begun; it may take at least 3 months to develop and may last for years. The impacts are also long-term and have been argued to be the most damaging natural hazard. 
· There is no exact universally accepted definition about occurrence and severity The definition of drought should therefore be meaningful and related to impacts rather than an arbitrary statistical property 
· Damages are non-structural and spread over larger geographical areas than other natural hazards. Non-structural impacts are harder to quantify and the large spatial scales make relief provision more difficult. A focus on pre-drought activities to reduce vulnerability is therefore necessary.

[bookmark: _Toc328511283]SESSION – What is a drought? Ask participants to come up with words and ideas to put on a mind map together to get an idea of where participants are coming from and to share ideas and get people thinking.
Dorught concepts 
Drough hazard definitions 

Drought has no fixed definition, as definitions relate to region specific climates. One conceptual definition may be ‘Drought can be conceived as a temporary lack of water, which is, necessarily but not exclusively, caused by abnormal climate and which is damaging to an activity, group, or the environment (Kallis, 2008)Drought is a normal feature of climate in all parts of the world (even in more humid regions). 

What is the scientific definition of drought in your region or country? 
[bookmark: _Toc328511284]
Drought can be conceptually distinguished from aridity, water scarcity, and desertification as follows: 

· Aridity is a permanent feature of climate where rainfall is much lower (less than 20%) than plant requirements for growth in that environment. 
· Water scarcity is a long-term water imbalance, combining low water availability with a level of water demand exceeding the supply capacity of the natural system.
· Drought is a temporary period of deficiency in rainfall relative to ‘normal’ conditions which is insufficient to meet the demands of human activities
· [bookmark: _Toc328511285]Desertification is aridity which is aggravated by human pressure. 
Annex 1 of this chapter provides detailed definitions of these terms. 
[bookmark: _Toc328511286]Drought characteristics

There are three essential characteristics of any drought: intensity, duration and coverage. Also important is the timing of onset, for example with regard to crop development stages and wet and dry seasons. Intensity is measured using a drought index. There are various indices in use, some are more popular than others. Some of the best-known indices internationally are the Palmer Drought Severity Index (PDSI), Standardized Precipitation Index (SPI) and the decile method. The duration of a drought may take a minimum of 2-3 months to set in, and can last for months or years.  Coverage of droughts are often large geographical areas. The region of maximum intensity may shift from season to season

Drought characteristics are described by a one or multiple indices or indicators which are used in the monitoring and identification of droughts and should be used to trigger action in managing drought risk.
[bookmark: _Toc328511287]
Types of drought

There are four categories of drought that are generally accepted the world over:  meteorological, agricultural, hydrological, and socio-economic drought.

Meteorological drought is based solely on degree of dryness relative to some long term statistic. It is often related to a temporary aberration of rainfall, but temperatures, wind speeds and relative humidity can also play an important role in exacerbating the situation. Meteorological drought only becomes hazardous when translated into agricultural or hydrological drought (GAR, 2011) 
Agricultural drought links meteorological drought to agricultural impacts. It focuses on precipitation shortages, evaporation and soil moisture deficits. It is also linked to susceptibility of crops at different stages of growth
Hydrological drought is associated with the effects of lower precipitation on surface and sub-surface supplies, rather than on the precipitation itself. 
Socioeconomic drought associates the supply and demand of some socio-economic good or service with meteorological, hydrological and agricultural droughts. 
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 (
Resources on rain and air masses 
There are many online resources and tutorials on the water cycle and how rain occurs such as the following: 
www.curriculumbits.com/prodimages/details/geography/types-of-rainfall.html
; 
and 
www.metoffice.gov.uk/learning/rain/why-does-it-rain
An important complementary tool is on air pressure. 
ww2010.atmos.uiuc.edu/%28Gh%29/guides/mtr/fw/prs/def.rxml
 
)Fig 2 Summary of drought definitions and types of impacts 
[bookmark: _Toc328511289]Occurrence of drought
How drought occurs 

Because of the importance of precipitation in defining droughts and their characteristics, it is important to describe the conditions that result in periods of reduced precipitation that are defined as droughts. While precipitation occurs where there are moist, low pressure air systems, the opposite occurs with dry, high pressure systems. Reduced precipitation (in relation to a defined average) occurs when there are anomalies in the global circulation system and high pressure which inhibits cloud formation. Extended droughts occur when large scale anomalies persist for months or years. Examples extended drought periods include the following: 

· The dust bowl in the USA in 1935 where eventually the entire country was affected, and 100 million acres of farmland lost most or all of the topsoil to the wind. 
· The Murray-Darling River Basin in Australia has seen two decade long droughts in the last century. Since 2001 it has been experiencing the worst drought in recorded history.
· In 2010, the worst drought in six decades in southwest China has plunged more than 2 million people back into poverty.

There many other examples in the rest of the world including East Africa and the Amazon. 

The El Niño-Southern Oscillation (ENSO, also called El Niño/La Niña–Southern Oscillation) is arguably the phenomenon with the strongest weather fluctuations associated with droughts (and other climate disasters) globally.  The 'Southern Oscillation' refers to (1) the variation in the temperature of the surface of the tropical eastern Pacific Ocean with warming referred to as El Niño and cooling La Niña; and (2) variation   in air surface pressure in the tropical western Pacific. Combinations of the two variations lead to El Niño, accompanying  high air surface pressure in the western Pacific, while the cold  La Niña, accompanies low air surface pressure in the same area. These anomalies have effects on whether in many part of the world. For example, a strong correlation has been established between ENSO events and droughts in Eastern, Southern and the horn of Africa. 
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Fig 3 ENSO impact on Southern Africa (Source:  UNEP vital graphics - http://www.grida.no/publications/vg/africa/page/3106.aspx) 


 Where drought occurs 

Despite, the non-existence of a generic operational definition for drought, a study by IWMI has examined the global patterns of droughts through the mapping of several drought-related characteristics (Eriyagama et al, 2009). Below are some of the important conclusions from the study. By comparing mean annual precipitation (MAP) and its coefficient of variation, it is apparent that in arid and semi-arid areas, the intra annual variability of precipitation is generally higher than in humid areas. It is also in arid areas where there is a higher probability of MAP falling below 75% of its long term average (an arbitrary but generally accepted but meteorological drought indicator). It is because of this, that there is some confusion between drought and aridity.  More importantly, the implication is that water management measures to manage variability inadequate water supplies in arid and semi-arid areas are also important for managing drought risk. 

	a. 
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	b. 
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	c. 
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Fig 4 (a) Global distribution of long-term Mean Annual Precipitation, (b) its Coefficient of Variation, and (c) Probability (%) of annual precipitation in any year being less than 75% of its long-term mean. 

The maps above provide for some intra annual and long term variations in precipitation in relation to what is normal. What is more difficult to map however at least the global are the types of drought. 

[bookmark: _Toc328511288]SESSION – What are the impacts of drought? Write ideas cards in groups or pairs. Then all together see how they can be grouped?
Impacts of drought

The impacts of drought can be direct and indirect while some have a ripple effect. Agriculture is often the first economic sector to be hit with the direct impact being reduced yield. Secondary or tertiary impacts that can follow are loss of income and farm closures. The impacts of droughts can be grouped as Economic, Environmental and impacts society. This are dealt with in more detail in Module 2. 

SESSION – Why do those impacts occur? Ideas on cards? Mind maps?
Integrated Water Resources Management 

A commonly accepted definition of IWRM was coined by the Global Partnership in 2000 as a process which promotes the coordinated development and management of water, land and related resources, in order to maximize the resultant economic and social w welfare in an equitable manner without compromising the sustainability of vital ecosystems. 

Integrated approaches to water resources management offer some opportunities for managing the risk of drought by reducing exposure and vulnerability to droughts. Some results from the Challenge Programme on Water for Food (2011) for example illustrate how  because  the IWRM approach is a systems approach to water management, based on the principle of managing the full water cycle,  the management of blue and green water, reduces risk of crop failure during dry spells. Applying the principles of IWRM is expected to lead to better drought risk management as detailed below:

	IWRM principle 
	Applicability to drought risk management 

	Water is finite and vulnerable resource
	Participatory evaluation of water allocations regimes under different water availability conditions and putting in place  conditional water use license that depend on the available water can dampen the conflict between water uses during times of stress. 

	Participatory approach
	This calls for the involvement of key stakeholders in the planning cycle implying engagements of organizations tasked with drought planning and management. Institutions such as disaster teams or agencies and others key to drought risk management should be involved in risk preparedness and mitigation 

	Role of women
	Noting that, the impacts of drought differ for the different genders, the inclusion of women in capacity building and water management, would lead to more relevant planning and actions. There are many parts of the world where women have direct responsibility for household water security and food security. 

	Social and economic value of water
	This principle accepts that water has an economic value and should be priced and allocated as such. In times of drought, appropriate pricing that reflects that the resource is in short supply can drive behavior change that reduces wastages by domestic users, agriculture and industry. It also incentives the development and adoption of water use efficient technology in the home, in agricultural fields and in industry. However the same principle states that water is social good and implies there is a basic amount of water that should be promoted for good health and dignity. This is an important principle to be applied to emergency situations and it places the burden on government to protect its citizens. 



It is in this light, that the concept and practice of IWRM are described below with view to defining how the IWRM approach offers some opportunities for adapting to and mitigating drought risk. 

Integrated approaches to water management have become a dominant approach replacing, old uncoordinated sectoral regulation of water and a heavy dependence on technology to supply water and alter the water system for the benefit of mankind.  


What are the things that are integrated in decision making in IWRM

Four aspects of water management can be distinguished to be integrated when an IWRM approach is used:
· Integration of Water Resource Management in the broader development context
· Sectoral integration that encompasses considering different uses of water (including the environment) and different water using sectors together. 
· Integration of the (biophysical) resource base including the different forms of available water such as rain, surface and groundwater as well green and blue water. An important part of integrating the resource is the recognition that the resource is finite, and thus improvements in water services and water use have to come from not only from resource development and capture but also from efficiency gains. 
· Spatial integration that incorporates downstream upstream and downstream interlinkages. 
 (
Why do we need integrated management? UNESCO-IHE (nd) summarises the answer with the following points. 
Strong linkage between different phenomena
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)
Ultimately the success of water management is evaluated based on water or not it sustainably contributes to the societal goals of economic viability, social equity environmental sustainability. 

Discussion – thinking about integration
 
Water management means a lot of different things to different disciplines, professionals and users. What does water management mean to you? Group the ideas and to get a full meaning of water management. Identify any gaps that illustrate there are other key stakeholders not represented in the group. Draw the connections of how the definition of water management coincides with that of drought risk management. 





A the river basin scale, integrated management can be thought of to include the following functions. 

	Function
	Example of activities

	Stakeholder participation 
	· Develop and maintain an active stakeholder participation process through regular consultation activities.
· Provide specialist advice and technical assistance to local authorities and other stakeholders in IWRM.

	Water allocation 
	· License of water uses including enforcement of these.

	Pollution control 
	· Identify major pollution problems.
· License and manage polluters.

	Monitoring of water resources, water use and pollution 
	· Carry out hydrological, geographical and socio-economic surveys for the purposes of planning and development of water resources.
· Develop, update and maintain a hydrometric database required for controlling compliance of water use allocation.

	Information management 
	· Define the information outputs that are required by the water managers and different stakeholder groups in a river basin.
· Organise, co-ordinate and manage the information management activities so that the water managers and stakeholders get the information they require.

	Economic and financial management – 
	· Set fees and charges for water use and pollution.

	River basin planning – 
	· Conduct situation analysis with stakeholders.
· Assess future developments in the basin.



Should drought risk management be defined as a separate function for managers working in basin organisations/commissions? If so what the activities and indicators associated with this function? If not how can drought risk management be adequately include in other water management functions ?  

Looking common drought risk management measures, many are also good water management measures that are implied in IWRM. These include 
· Water pricing, cost recovery, investment
· Seasonal water rationing, re-allocation, managing water use 
· Drought risk mapping, infrastructure, scenario development 
· Increase capture and storage of surface run-off
· Reuse and recycle, better regulation, pressure for improved sanitation
· Groundwater usage
· Rainwater harvesting, warning systems
· Improving drainage systems and water treatment
· Better monitoring 

Exercise: Defining drought risk management activities within an IWRM cycle. This exercise is given with this first module but should only be completed at the end of the whole training course
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Annex 1 Some definitions important in DRM 

Aridity: the lack of water as the main factor limiting biological processes. One of the most common approaches to measure aridity is through an estimator called the Aridity Index, which is simply the ratio between mean annual precipitation (P) and mean annual potential evapotranspiration (PET, the amount of water that would be lost from water-saturated soil by plant transpiration and direct evaporation from the ground (Thornthwaite 1948). Arid and hyperarid regions have a P/PET ratio of less than 0.20; that is, rainfall supplies less than 20 per cent of the amount of water needed to support optimum plant growth (UNEP 1997, FAO 2004). Aridity is highest in the Saharan and Chilean-Peruvian deserts, followed by the Arabian, East African, Gobi, Australian, and South African Deserts, and it is generally lower in the Thar and North American deserts. (http://www.unep.org/geo/gdoutlook/016.asp). 

Water scarcity: long-term water imbalances, combining low water availability with a level of water demand exceeding the supply capacity of the natural system. (source?)
Simply put, water scarcity is either the lack of enough water (quantity) or lack of access to safe water (quality). (http://thewaterproject.org/water_scarcity.asp)
The concept of scarcity is somewhat ambiguous and complex to be defined as it implies different dimensions or facets. First, scarcity needs to be understood as a relative concept, i.e., an imbalance between “supply” and “demand” that varies according to local conditions. Second, water scarcity is fundamentally dynamic. It intensifies with increasing demand by users and with the decreasing quantity and quality of the resource. It can further decrease when the right response options are put in place. (FAO - http://www.fao.org/nr/water/topics_scarcity.html) 
Its research culminated in publication of Water for food, Water for life: A comprehensive assessment of water management in agriculture. A map within the report showed that a third of the world’s population already suffered from ‘water scarcity’. The report defined physical water scarcity, as being where there are insufficient water resources to meet the demands of the population, and economic water scarcity as where water requirements are not satisfied because of a lack of investment in water or human capacity. 
Water scarcity, which can broadly be understood as the lack of access to adequate quantities of water for human and environmental uses. One of the most commonly used measures of water scarcity is the ‘Falkenmark indicator’ or ‘water stress index’. This method defines water scarcity in terms of the total water resources that are available to the population of a region; measuring scarcity as the amount of renewable freshwater that is available for each person each year. If the amount of renewable water in a country is below 1,700 m3 per person per year, that country is said to be experiencing water stress; below 1,000 m3 it is said to be experiencing water scarcity; and below 500 m3, absolute water scarcity.
(IWMI - http://www.iwmi.cgiar.org/news_room/pdf/Understanding_water_scarcity.pdf) 
Water scarcity is defined as the point at which the aggregate impact of all users impinges on the supply or quality of water under prevailing institutional arrangements to the extent that the demand by all sectors, including the environment, cannot be satisfied fully. Water scarcity is a relative concept and can occur at any level of supply or demand. Scarcity may be a social construct (a product of affluence, expectations and customary behaviour) or the consequence of altered supply patterns - stemming from climate change for example. (http://www.un.org/waterforlifedecade/scarcity.shtml) 

Drought: A temporary period of deficiency in rainfall relative to ‘normal’ conditions which is insufficient to meet the demands of human activities (source?)
A drought is an extended period of months or years when a region notes a deficiency in its water supply whether surface or underground water. Generally, this occurs when a region receives consistently below average precipitation. It can have a substantial impact on the ecosystem and agriculture of the affected region. Although droughts can persist for several years, even a short, intense drought can cause significant damage and harm the local economy. (http://en.wikipedia.org/wiki/Drought#cite_note-0) 
A drought is a prolonged, abnormally dry period when there is not enough water for users' normal needs. Drought is not simply low rainfall; if it was, much of inland Australia would be in almost perpetual drought. Because people use water in so many different ways, there is no universal definition of drought. (http://www.bom.gov.au/climate/drought/livedrought.shtml) 
In the most general sense, drought originates from a deficiency of precipitation over an extended period of time--usually a season or more--resulting in a water shortage for some activity, group, or environmental sector. Its impacts result from the interplay between the natural event (less precipitation than expected) and the demand people place on water supply, and human activities can exacerbate the impacts of drought. Because drought cannot be viewed solely as a physical phenomenon, it is usually defined both conceptually and operationally. (http://drought.unl.edu/DroughtBasics/WhatisDrought.aspx) 
Drought is a protracted period of deficient precipitation resulting in extensive damage to crops, resulting in loss of yield. (http://drought.unl.edu/DroughtBasics/WhatisDrought.aspx) 
Drought is not purely a physical phenomenon that can be defined by the weather. Rather, at its most essential level, drought is defined by the delicate balance between water supply and demand. Whenever human demands for water exceed the natural availability of water, the result is drought. (http://environment.about.com/od/environmentalevents/a/whatisdrought.htm) 

Desertification: Considerable controversy exists over the proper definition of the term "desertification" for which Helmut Geist (2005) has identified more than 100 formal definitions.[2] The most widely accepted[2] of these is that of the Princeton University Dictionary which defines it as "the process of fertile land transforming into desert typically as a result of deforestation, drought or improper/inappropriate agriculture (http://en.wikipedia.org/wiki/Desertification) 
The transformation of arable or habitable land to desert, as by a change in climate or destructive land use. (http://www.thefreedictionary.com/desertification)
Conversion of a grassland or an already arid land into a desert through indiscriminate human actions magnified by droughts. Such actions include overgrazing, repeated burning, intensive farming, and stripping of vegetation for firewood. (http://www.businessdictionary.com/definition/desertification.html)
The United Nations Convention to Combat Desertification defines the term desertification as ‘land degradation in arid, semi-arid and sub-humid areas resulting from various factors including climatic variations and human activities’ (UNCCD Art.1.a). Desertification is a dynamic process that is observed in dry and fragile ecosystems. It affects terrestrial areas (topsoil, earth, groundwater reserves, surface run-off), animal and plant populations, as well as human settlements and their amenities (for instance, terraces and dams). (http://www.unesco.org/mab/doc/ekocd/chapter1.html#def)
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