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What is meant by the term? 

What areas and populations are included in the definition?

Why is it important to consider the region as a whole?



What is meant by the term?



What are Drylands (over 300 definitions)?

Lund, H.G. 2007. Accounting for the World’s rangelands. Rangeland 3-



A part of this uncertainty relates to the Definition of 
Drylands

10 – 80% Degraded

14/11/08 Lund, H.G. 2007. Accounting for the World’s rangelands. Rangelands 29:3-10.



Hungry Goats Atop a Tree, Doing Their 
Bit for Epicures

Land Use? Grazing of Forests



Hungry Goats Atop a Tree, Doing Their 
Bit for Epicures

Land Cover? Grazing of Forests



EPA Omernick

Watersheds
Ecoregions

Division = F {CL (P &T),R, time}
Biogeographic Provinces

geographic distributions of related 
species, genera, & families



U.S. National Vegetation Classification System

Jensen, 
2005

The Vegetation Subcommittee of the 
Federal Geographic Data Committee 
has endorsed the National Vegetation 
Classification System (NVCS) which 
produces uniform vegetation resource 
data at the national level. The NVCS 
uses a systematic approach to 
classifying a continuum of natural, 
existing vegetation. The combined 
physiognomic-floristic hierarchy uses 
both qualitative and quantitative data 
appropriate for conservation and 
mapping at various scales. 
Physiognomic characteristics include 
the more general and less precise 
levels of taxonomy, whereas the 
floristic characteristics are found in the 
more specific levels of taxonomy.

Hierarchical Classifications: Land Cover

Source: John R. Jensen. 2007. Remote Sensing of the Environment: An Earth Resource Perspective (2nd Edition). Pearson 
Prentice Hall, N.J.

http://www.amazon.com/Remote-Sensing-Environment-Resource-Perspective/dp/0131889508/ref=sr_1_1?s=books&ie=UTF8&qid=1377055314&sr=1-1&keywords=John+Jensen+Remote+Sensing


•Drylands are areas where 

MAP/MAPET ≤ 0.65

•Drylands Cover 41 % of the Terrestrial Land Surface (MEA 2005)



•Provide ~ $1 trillion in Ecosystem Goods (e.g., 31 kg of beef 
consumed per year in US) & Services (e.g., carbon cycling: net 
primary productivity) to 36% of  the World’s Population 
(Constanza et al. 1997, MEA 2005)



What are Drylands (over 300 definitions)?

~ 45 % of the USA is Drylands (UNCCD 
definition)

and in México, drylands make up 65% of 
the territory, or 1,280,494 km2 (Verbist et 
al., 2010)

Verbist K., Santibañez F., Gabriels D, Soto, G. (2010). Atlas de Zonas Áridas de América 
Latina y El Caribe. CAZALAC. Documentos Técnicos del PHI-LAC.





Types of drylands:
Arid
Semiarid
Dry subhumid
Other climates

DISTRIBUTION OF DRYLANDS: CLIMATE 
PERSPECTIVE

• 101.5 million hectares, just over half of the
national territory.

• Of this surface, arid zones represent 15.7%,
semi-arid zones 58% and the remaining 26.3%
correspond to dry sub-humid zones



Six Main Uses of Drylands

• Plant products
• forage, energy, timber

• Livestock production
• meat, hides, fiber, milk, energy (manure), construction (adobe)

• Wildlife habitat management
• meat, hides, recreation

• Water catchments
• water supplies

• Open space for recreation
• camping, hunting, fishing, photography, wind farming

• Lumber and mineral production



Zone Precipitation Land Use

Dry sub-humid 600 - 1200 
mm

Cropping

Semi-arid 250 - 600 mm Dryland 
Farming/Rangeland

Arid 100 - 250 mm Rangeland (livestock 
grazing)

Hyper-arid 60 - 100 mm Marginal livestock

Land Use Distribution within Drylands

•88% of Dryland is used for Rangelands
•3% is used for irrigated croplands
•9% for rainfed agriculture



Complex System Dynamics





57% of Carbon in Australia

New Finding: Drylands Largest Carbon Sink in the World in 2011

Poulter et al. (2014). Nature DOI: 10.1038/nature13376 



GIMMS Annual SUM NDVI 

Bai et al.2008. Proxy global assessment of land degradation. Soil Use and management 24: 223-234 

Global Greening Trend
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1-year Phenology

www.nrel.colostate.edu/projects/ agecosys/pres/files/26_pres.ppt 



White et al. 2004. A global framework for monitoring phenological responses to climate change. 
Geophysical Research Letters, vol. 32, l04705

Drylands are Regions with Unstable Plant Growth intra-annually and interannually



North American Vegetation Changes

Full Glacial

13,000 BP 11,000 BP

Today

JM Adams & H. Faure. 1998. A new estimate of changing carbon storage on land since the last glacial maximum, based 
on global land ecosystem reconstructionGlobal and Planetary Change 16-17: 3-24.

https://www.sciencedirect.com/science/article/pii/S0921818198000034
https://www.sciencedirect.com/science/article/pii/S0921818198000034


Climate Change is Projected to Expand North American 
Drylands 

Is  Dryland climate changing?



Loarie, S.R. , P.H. Duffy, H. Hamilton, G.P. Asner, C.B. Field, D.D. Ackerly. 2009. The velocity of climate 
change. Nature 462:1052-1055.



Loarie, S.R. , P.H. Duffy, H. Hamilton, G.P. Asner, C.B. Field, D.D. Ackerly. 2009. The velocity of climate 
change. Nature 462:1052-1055.



Diameter Protected Area (km) 
/ climate velocity (km/hr)

Loarie, S.R. , P.H. Duffy, H. Hamilton, G.P. Asner, C.B. Field, D.D. Ackerly. 2009. The velocity of climate 
change. Nature 462:1052-1055.



Jun/Jul/Aug

Departures from average

1895-2011

Source:  Hoerling, M. et al., 2013: 
Anatomy of an Extreme Event. 
J. Climate, 26, 2811–2832.

2011





What areas and populations are included in the definition?

A Question of Space & Time Scale Perspectives



Grain

Grain is the raster equivalent 
of the term scale and 
refers to the resolution of 
a particular raster based 
database.

This application of “scale” 
often confuses people.AVHRR 1km

IKONOS 4mTM 15m

TM 30mMODIS 250m

DOQ 1m



Extent: J Harlen Bretz 1923 Hypothesis: The channeled 
scablands had been formed catastrophically by a single 

gigantic flood of glacial meltwater. 



ice cork
Lake Missoula

Confirmed in the 1970’s 

Stephen J. Gould. 1980. The Great Scablands Debate pp194 - 203 in The Panda’s Thumb. 
W.W. Norton & Company, N.Y. 



Alternative Definitions of the “Great Plains” 
using different bases



Though the Extent of Drylands is not Clear, The 
Administrative Border is more clearly defined



The Present Fence/Wall



Photo: ©Roy Toft

BORDER STATES
USA

States:
New Mexico
Arizona
California
Texas

Mexico
States:
Baja California, Sonora, Chihuahua, 
Coahuila, Nuevo León y Tamaulipas.



Of Borders & Boundaries

https://indigenouspeoplesandtheborder.wikispaces.com/Information+about+the+Native+American+tribes+that+historica
lly+lived+on+the+US-Mexico+Border

Native American Lands: The light areas are the tribes original territory. 
The dark areas are their current reservations.

Affected 
Peoples:
Yuma
Yaqui
Pima
Apache
Kickapoo



Of Borders & Boundaries: Tohono O’odham

http://america.aljazeera.com/articles/2014/5/25/us-Mexico-borderwreakshavocwithlivesofanindigenousdesertpeople.html



http://america.aljazeera.com/articles/2014/5/25/us-Mexico-borderwreakshavocwithlivesofanindigenousdesertpeople.html

Of Borders & Boundaries: Tohono O’odham

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi9-Yn4ur3aAhXHT98KHVZnAwQQjRx6BAgAEAU&url=http://america.aljazeera.com/articles/2014/5/25/us-mexico-borderwreakshavocwithlivesofanindigenousdesertpeople.html&psig=AOvVaw2b5IC2nN7xI6phmDfaAKXZ&ust=1523921616521976


NATIONAL LAND TENURE SYSTEM 

National surface: 196,437,500 Ha.

Social property: 99,714,952.45 Ha. (51% of National territory)

 Communal: 6.5%

 Ejidal: 93.5%
Source: SEDATU-RAN, 2017



Why is it important to consider the region as a whole?



SHARED GODOS: 
FUNCTIONAL CONNECTIVITY & ECOSYSTEM SERVICES

Key elements:

i. conservation core areas;

ii. corridors and linkages;

iii. buffer zones and sustainable use of non-conservation lands; and

iv. the inclusion of human cultural and socioeconomic factors.

43

Source: Ament et al., 2014. Wildlife connectivity: Fundamentals for conservation actions. Center for Large Landscape
Conservation.



SHARED GOODS: FEDERAL 
PROTECTED AREAS

• Currently, in the border region there are 25 ANPs in the US and 13 ANPs of a

federal character in Mexico (EPA, 2010, CONANP, 2017).

• DRYLANDS are particularly vulnerable to the effects of climate change (WWF,

2010, Bachelet, 2016).



• There are 24 priority terrestrial regions, as well as 13 priority hydrological regions,

which are the basis for implementing conservation efforts. In addition to 15 Areas of

Importance for the Conservation of Birds, 10 RAMSAR sites and 581 Epicontinental

aquatic priority sites (CONABIO, 2008).

• The ecosystems present in the border region have an enormous natural value, among

which the Sonoran Desert and Chihuahuan Desert, the Bravo / Grande River, the

wetlands of the Colorado River Delta and Laguna Madre stand out.

CONSERVATION IN BORDER DRYLANDS 
(MEXICO)

Photo: ©Ian Shive



~35 BIODIVERSITY HOTSPOTS IN THE 
WORLD

http://www.cepf.net/resources/hotspots/Pages/default.aspx





GIS Results available at BiodiversityMapping.org

Areas That are Not Protected



• The drylands provide habitats for 80% of North America’s mammal, bird and amphibian

species.

• Drylands provide important habitats for many unique species that are of global

conservation concern.

• Drivers of dryland biodiversity loss:

• habitat conversión, climate change, over-harvesting, grazing pressures, introduced species, and

inappropriate soil management

SHARED GOODS: DRYLANDS 
BIODIVERSITY

Source: Davies, J., Poulsen, L., Schulte-Herbrüggen, B., Mackinnon, K., Crawhall, N., Henwood, W.D.,
Dudley, N., Smith, J. and Gudka, M. 2012. Conserving Dryland Biodiversity. xii +84p

Photo: ©Krista Schlyer



Strategies for dryland biodiversity conservation:

1. Innovation, knowledge and science

2. Incentives and investment

3. Governance and empowerment

4. Mainstreaming dryland biodiversity

CONSERVING DRYLAND 
BIODIVERSITY

Photo: ©Krista Schlyer

Source: Davies, J., Poulsen, L., Schulte-Herbrüggen, B., Mackinnon, K., Crawhall, N., Henwood, W.D.,
Dudley, N., Smith, J. and Gudka, M. 2012. Conserving Dryland Biodiversity. xii +84p



Native communities are major players in border politics, indigenous communities and

indigenous nations address border policy in the context of their historical and contemporary

relationship with the land, based on their spiritual and cultural practices, traditional

subsistence and interaction with plants and animals, and a continuous responsibility for

caring for their land.

• The indigenous people who live along the border depend on the natural environment

for their sustenance and survival, as well as for ritual purposes.

• Marginalized communities are more vulnerable to extreme events, caused by climate

change.

SHARED GOODS: NATIVE 
COMMUNITIES

Photo: ©Villasana, A.

Source: Semarnat-EPA, 2012. Programa ambiental México-
Estados Unidos FRONTERA 2020



• The international report of Greenhouse Effect Gases (GHG) under the Kyoto Protocol

are: Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide (N2O), Hydrofluorocarbons

(HFCs), Perfluorocarbons (PFCs) and Sulfur Hexafluoride (SF6).

• The most common and harmful air pollutants in the border area include suspended

particles (PM10 and PM2.5) and tropospheric ozone.

• Mexico has been implementing various actions to support the Mexican border states

to develop a State Climate Action Plan (PEAC); one of the most important inputs for the

PEAC is the inventory of GHGs.

COMMON PROBLEMS: AIR POLLUTION

Photo: ©Krista Schlyer



• Pressure by various sectors due to the use of resources, including fishing, tourism, industrial (oil /

mining) and urban.

• The impacts of climate change are reflected in the environmental quality of the coastal line.

• Overexploitation of coastal resources and pressures on species of commercial importance,

including species at risk.

• Gulf of Mexico, increased load of organic material that comes from the Mississippi River water

basin

• Gulf of California, tourism, fishing, wastewater discharges. Upper Gulf

• Laguna Madre Region, diverse habitats and communities such as rivers, coastal lagoons,

estuaries, reef systems, seagrasses and mangroves.

COMMON PROBLEMS: COASTS AND SEAS

Photo: ©Krista Schlyer



• Poverty

• Climate change

• Land degradation

• Drougths

• Water quality and availability

• Pollution and waste management

OTHER COMMON PROBLEMS

Photo: ©Krista Schlyer



• Environmental health;

• Public health;

• Sustainability and development;

• Territorial and urban planning;

• Education and environmental culture;

• Mitigation and adaptation programs to climate change;

• Conservation programs for wild species (migratory, species at risk and vulnerable to climate

change); and

• Attention to marginalized and indigenous communities.

STRATEGIC AXES

Photo: ©Krista Schlyer



• Identify the territorial, ecological, social and economic processes of the
region and their behavior in the face of different perspectives to base the
implementation of actions and public policies.

Photo: ©Roy Toft

CHALLENGES



Embattled Borderlands
Krista Schlyer

http://storymaps.esri.com/stories/2017/embattled-
borderlands/index.html

http://storymaps.esri.com/stories/2017/embattled-borderlands/index.html
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