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FOREWORD: UNEP Executive Director 
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Chapter 1: Evolution of the World’s Deserts 
(Lead Author: Exequiel Escurra)
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Global distribution of deserts

The desert biome, general climatic and geographic conditions

Latitudinal desert belts

The effect of coastal upwellings on desert distribution

Rain-shadows and tropical arid zones

Shield and fold landforms in desert evolution

Monsoon and winter-precipitation

Geomorphological distribution (terrace and alluvial fan)

Variability and pulses

Pulses of abundance in a background of scarcity

Predictability of rainfall

Summer and winter rainfall patterns

Biological responses to pulses, ephemerality and water-use efficiency

Evolution, history and biogeography

Glacial periods and the evolution of desert biota

The expansion of deserts during the Holocene

Mountain sky-islands and Pleistocene relicts

The evolution and development of pastoralism

Biological adaptation to aridity

Life-forms and adaptations of plants and animals to aridity

Species interactions: pollinators, seed dispersers, facilitation

Deserts and agriculture

Chapter 2: People and Deserts 
 (Lead Author: Mary Seely)
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1. traditional people living in deserts (resource use & management for livelihoods/ culture)

2. traditional people using resources from deserts and surrounding areas; non-desert dwellers using desert resources (salt); interactions between desert & non-desert peoples 

3. resources originating in deserts, developed and used by people elsewhere (maize, wheat)

4. modern people living in deserts using some/few desert resources (cbnrm & cbt, cities, tourism)
Desert life (communities in deserts)

Traditional desert dwellers, adaptations and resource use

Modern desert dwellers, agriculture, cbnrm, cities, technology, industry

Case studies: traditional Tohono O’odham (Mexico-US), Dubai, Copiapó (Chile), Mendosa, central Asia, Sahara/Sahel interrelationships, Australia, San people in Kalahari??
Direct natural resource and biodiversity from deserts

Forage, wood, and other harvestable resources 

Wildlife and wild plant harvesting

Fibres, resins, gums and other industrial resources from plants

Dryland crops and germplasm

Cultural values

Cultural identity and diversity

Cultural landscapes and heritage values

Recreation and tourism, aesthetic and inspirational services

The role of biodiversity in dryland ecosystem values

Local empowerment (public participation and socio-economic organisation)
Life supporting deserts

Water regulation and provision – (socio-economic organisation)
Change in climate/ albedo regulation – (response to & cause)
Primary production and nutrient cycling

Chapter 3
Deserts and the Planet (Lead Author: Uriel Safriel, Israel) 
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The chapter addresses the interactions between deserts and the global environment and the global population: it explores drivers of desert climate that originate outside the deserts, and biophysical phenomena generated in deserts and affecting non-desert environments and people. It also highlights social and economic interactions between deserts and non-desert areas on our planet. The chapter’s message is that sustainable management of deserts and desert development practices compatible with the functioning desert ecosystems are not only critical for the well-being of desert people but also relevant and for the global environment and for people in non-desert regions.

Physical and biophysical interactions

Ocean-atmosphere dynamics outside deserts that modulate desert climate 

(El Niño anomalies). (Exequiel will provide material).

Rivers generated off deserts (mountain ranges) and cross deserts

· Dependence of dryland people on desert rivers

· Effect of climate change on water supply to these rivers
Dust storms originating in deserts and travelling to non-desert areas (see Orlovsky)

Positive effects – increasing biological productivity in non-desert ecosystems:

· Amazonian rainforests

· Marine fertilization

· Fertilization of cultivated ecosystems

· Dust and rain generation

Negative effects on human activities

· Impaired visibility

· Respiratory problems

· Meningitis

Negative effects on biological systems

· Fungal infectious disease of Caribbean corals

Negative effects on climate system

· Increased albedo due to dust cover 

Knowledge gaps regarding dust storms (material from Orlovsky)   

· How often they occur? 

· How far from deserts dust storms go?

· How much of them are “natural” and how much result from desertification of deserts?

· Where are the “hotspots” of dust generation?

The mechanism of dust generation

· Effects of reduced vegetation

· Effects of changes in soil properties and soil moisture

· Wind conditions that induce long range movements

Interactions generated by man-induced Global Climate Change

   


Projections of the effects of Global Warming on deserts

· Increased precipitation

· Reduced soil moisture

· Reduced primary production

Projections of the effects of desertification in deserts on Global Climate Change

· Increased albedo through reduced vegetation cover

Issue – joint effect of albedo and dust on rainfall generation

(albedo modulates rainfall, deposited dust changes albedo, airborne dust creates nuclei for water vapour condensation and rainfall generation)

· Carbon emissions due to soil erosion??? David

· Reduced carbon sequestration capacity ? David

· through reduced vegetation cover

· through loss of soil 

· the issue: the share of organic and inorganic carbon in desert C storage (Schlesinger)

Socio-economic interactions



Economic exports from deserts



Non-renewable resources

· Oil 

· Minerals

· that happen to occur in deserts (diamonds, gold, uranium)

· that are typical to deserts (nitrates, lithium, table salt)

Major issues:

· What is the proportion of global use that is exported from deserts?

· What is the effect of mining on the desert environment? Copper mines in Chile



Agricultural commodities

· Exported livestock products

· Exported crops


Exported/collected (non-cultivated) desert plants products

· Medicinal plants

· Spice plants

· Plants’ products 


Exports of cash crops 



(generated by intensive agriculture capitalizing on desert advantages such as 




abundance of light, winter warmth, cheap land)

· Agricultural products – first on non-desert markets due to winter warmth

· Vegetable

· Flowers

· Aquacultural products 

· Fish 

· crustacean 

· algae 

· algal products 


Bioprospecting – based on potential of desert plant to produce unique biochemicals 
that are adaptations to desert’s extreme conditions


Export of solar energy 

· Abundance of light and clear sky in deserts

· Projected increased demand for renewable energy

· To replace oil

· To generate hydrogen as “clean” energy source

· To desalinate saline water resources
Movement of people from non-deserts to deserts

· Tourism
· Urbanization

· Benefits to desert and non-desert people

· Risks to the desert environment

· Mitigating the risks

· Contribution of cities to social stability, global stability 

· Cross desert migrations

· People and goods

· The “silk road” and “perfume road”- “history affects what happens now” david, Mendoza 2005, economic corridor in the Atacama desert, Darfour the camel road, Hadj, inca mummies, “silver route” – Atacama and west Argentina – northern Monte, Puna

· The “drug road”? (file Christian Nelleman)
· Significance to non-desert economy

· Significance to desert people

· Biodiversity 

Trans-desert bird migration

· Dimensions

· Non-desert source and destination of migratory birds Guido Soto on S. America, Mauritania – RSPB, Ducks Unlimited, Bird migration and tourism – Elat?
· Significance of desert oases in reducing migration losses

· Economic significance and health significance

Locust moving from deserts to non-deserts

Contribution of deserts to global science

· Astronomy – clear atmosphere, civilization, agriculture

· Geology – low vegetation cover

· Paleontology and archaeology – high quality natural preservation

· Physiology and ecology – adaptations to extreme environments, no trees to obstruct the view

Contribution of desert to climate monitoring

· Monitoring the response of the environment to climate change in the desert edge – ecotone. (Sources: Schlesinger, Barbara Timmerman from Arizona)
Chapter 4: State and Trends of the World Deserts 

(Lead Author: Stella Navone and Elena Abraham) 
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Northern hemisphere deserts 

Mojave, Sonoran, and Chihuahuan Deserts in North America

Saharan corridor and the Somali-Ethiopian deserts in Africa

Asian deserts (Arabian, Central Asia and Chinese, Thar  deserts)

Southern hemisphere deserts

Atacama, Monte and Puna Deserts in South America

Namib in southern Africa

Australian drylands

Complete the list of deserts Encyclopaedia Mare

One satellite image highlighting deserts 

2/3 photos of each place with a very clearly descripted legend with people in it

A paragraph on each 

Tables or graphic with quantitative data (population, area,  etc)
Land degradation

Concept what does it mean in desert, that it exists, it is really important to pay attention

· Two photos one natural desert, another a degraded desert ( last stage of degradation/desertification according to UNEP,19…..)----showing clearly the difference

· Relation with changes in land cover

· It should say that always depend on the adequate management to be sustainable.
· It is not sustainable only according to the land use (agriculture or pastoral for example)

Salinity, water contamination, arsenic pollution, mining, in conflict (Scott)

Condition and trends 

Predominant land uses (  a box with a photo and a very short explanation on each)

Desert pasturelands

Irrigated cultivated lands

Desert oases

Alternative livelihoods

Tourism

Biodiversity

Species endangerment and extinction (Case studies e.g vicuñas )Dent-christian-Andrew

Invasive alien species in deserts (Scott)

Management policies and institutional responses to the protection of desert environments
Concept of response 

Global (Map of protective area-Christian)

Transboundery(Mary)

Short paragraph ,MA tables  

Conservation of biodiversity in deserts

Water conservation (basin management , 

Prevention of soil erosion

Chapter 5
Challenges and Opportunities (Lead Author: Andrew Warren)
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Distinctive challenges in deserts

Scarcity and unpredictability of water limiting resource
Patchiness

remoteness

uncertainty

Anthropogenic Drivers of Change in Deserts 

(Note: this should not overlap with second section of III)
Demographic patterns/trajectory in the world deserts

Unequal social and economic development 

Tourism

Globalization

Climate Change

Challenges of development
Using water eg. Christian has a book on water pricing.

Water scarcity, unpredictability, non-renewable, pricing
sustainability thresholds?? And concept for deserts 
Salinity (David input) 
Flooding
Pollution

Degradation

Perceptions/misconceptions of deserts 

Box on water pricing

Box on Sind 
Box on oases in Oman 
BOX: Desert Dreams: a short history of desert development and conservation (Hoover 
Dam, etc., Sind etc., Australia, Water transfer Siberian rivers etc.)
Challenges of environmental conservation

Compatibility with development

Development concentrates in/on “most active” regions/resources, with consequential disproportionate impact on most sensitive resources and functions


Endemism, rarity, extinction


Degradability, high sensitivity to impact

Lack of resilience increases with aridity gradient
Invasive species

Type-conversion (multiple stable states)

Lack of:
Scientific knowledge, data on species distributions, needs of information on species viability.
Institutional willingness

Capacity/policy infrastructure (e.g., tenure)
Management/enforcement

Perception of deserts as barren, as wasteland


Lack of understanding, appreciation
Opportunities for Sustainable Development of Deserts
Avoid repetition of chapter 3

Develop smarter, not necessarily bigger

Add value
Incentives for sustainability
correction of perverse subsidies, modernizing antiquated policy


Water



Agriculture



Energy



Land use/infrastructure



Pollution

Desert exports

Agricultural products, technologically advanced agriculture/horticulture 



Drip irrigation, pest free production, controlled climate

Warmth requiring agricultural commodities





Fish





Harvest from wild (e.g., mescal, gums, jojoba, fibers, meat)





New markets

Energy and minerals

Oil (threat or opportunity??)
Wind?


Solar 

Bio-prospecting of desert biochemicals


Carbon banking/mitigation

Sequestration and the role of deserts



Afforestation

Soil Conservation

Water efficient development



Desalinization and water recycling, fog harvest, dryland crops, xeri-scaping

Desert-compatible land use planning/architecture


Tourism

Iconic landscapes, World Heritage Sites, cultural landscapes
Focused conservation and restoration prioritization planning and strategic implementation


Community-based outreach


Best management practices



Environmental education


Land mines 

BOX: Value added per unit of water (plus pumping energy required per unit of water?). see above
Chapter 6: Desert Outlook and Options for Action 
(Lead Author: Stefanie Herrmann and Charles Hutchinson)
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Development scenarios

Driving forces of foreseen change (refer to chapter 5):

· population dynamics 

· resource demand (not necessarily linearly correlated with population)

· climate variability

· climate change

· globalization 
Narrative and quantitative scenarios

· water: quantity and quality; (competing claims on a limited resource)

· biodiversity (and agrodiversity)

· land degradation: NPP as a proxy

· dust

· glaciers and climate changes (Juergen Boehner: scenario for Central Asia: tree lines, snow lines and glacier lines + graphics; Ricardo Villalba IANIGLA; tree ring lab, Tumamoc Hill, Desert Museum ( reconstructing past climate change and predicting future climate change ; recent Nature paper: scenario of climate change in Southern Africa [Thomas]; Townshend et al. biodiversity and climate change in North America, Nature) ( changes of water regime rather than less water (depending on region)

· locust and diseases

Synthesis

· “overall scenario” 

· limits of these scenarios

· diversity of desert regions

· unforeseen changes

Desired outcomes of action

Human well-being

Sustainability: environmental, economic, social equity

Options for action

· base on reasonable predictions

· adaptation to things that cannot be stopped

Modern desert agriculture (cash crops export, closed environments/ aquaculture ( Uriel) vs. “partitioning” on a global scale (deserts as residences, local service industry, source of renewable energy – agriculture in more humid environments) 

Ecologically intelligent tourism (different impacts of different types of tourism, incentives and well-structured subsidies program) ( chapter 2

Urbanization (what type of urbanization, water management, greywater recycling, recharge aquifers with runoff; example of LA, Mendoza (boxes); biophysically rational architecture; rainwater harvesting: example from India) ( chapter 2 

Dealing with ‘perverse subsidies’

Deserts as producers of renewable energy (own energy rather than bringing in energy from outside or chopping wood + producing woody vegetation) (wind and solar) 

- benefiting global not only local environment

[“Insurance” for low-productivity years: micro-credit for local small producers, tourism ] – look up

[Carbon sequestration (minuscule ; maybe caliche)] – look up

Drought management policies ( also in chapter 2?

Scheme of protected areas (CBD)

Risk management (example of southern Africa ( Mary)

MA-style table of options (biophysically rational vs. biophysically non-rational: ticks and crosses) (Christian)
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