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Staying Safe in the Heat
�‡ Limit Outdoor 

Activities

�‡ Drink Plenty of 
Water

�‡ Avoid Alcohol

�‡ Wear Light Clothing

�‡ Wear Sunscreen

�‡ Work Outdoors 
Early or Very Late 
in the Day

weather.gov/heat

DROUGHT – BE A CITIZEN SCIENTIST
By Dave DuBois, New Mexico State Climatologist

Drought affects us all. Whether you live in a city, the suburbs or the 
country surrounded by many acres of a rangeland, drought takes a 
toll on our livelihood, impacting both the environment and humans. 
We usually think of drought as just the lack of rainfall, but it’s much 
more than that. Did you know that there are several types of drought, 
each de�ned by how they impact our environment and society? 
One type is meteorological drought, which is de�ned by the lack of 
precipitation compared to the long-term average. In New Mexico, 
annual precipitation varies from 7 inches in the Central Valleys and 
in San Juan County to more than 40 inches in the high elevations of 
the Sangre de Cristo Mountains. The monsoon season, which lasts 
from mid-June to the end of September, provides 40 to 50% of the 
precipitation that falls over the course of just one year.

Another type of drought is hydrologic drought, which refers to the 
amount of water available in our reservoirs, lakes and groundwater. 
The most noticeable example of hydrologic drought is the gradually 
declining amount of water in Elephant Butte Reservoir over the last 20 
years. In 1996, the reservoir was at its capacity, but storage began its 
decline beginning around 1999.

Agricultural drought has occurred when we see crop damage. This 
type of drought is most pronounced in rangelands and dryland 
agricultural areas; however, irrigated agriculture can also suffer. 
The onset of agricultural drought is caused not only by the lack of 
precipitation, but by high temperatures, high winds and cloudless days, 
which cause any water left in the soil to evaporate.

Ecological drought is when we see damage to plant and animal life 
in our forests, grasslands, shrublands and along rivers, such as our 
cottonwood bosques. Wild�res are another indicator for ecological 
drought but can be exasperated by other factors, such as insect 
infestations.

Finally, socioeconomic drought impacts our economic base of supply 
and demand. Prolonged drought, which occurred from 2011 to 2013, 

affected cattle production, which had impacts that we are still 
feeling in 2020.

We gauge drought through networks of weather stations, 
radar, satellite and models that map out drought. So how 
can you help? You can be a citizen scientist by helping us 
measure the amount of precipitation falling in your backyard 
and reporting the current condition of the landscape where 
you live. The Community Collaborative Rain Hail and Snow 
Network, or CoCoRaHS, is a non-pro�t, community-based 
network of volunteers of all ages and backgrounds, working 
together to measure and map precipitation. CoCoRaHS started 
in Colorado in 1998, and New Mexico joined in 2005. Our 
observers measure daily amounts of precipitation in the form 
of rain, hail or snow. CoCoRaHS also participates in a condition 
reporting program that allows its members to submit drought 
impacts. As of early 2020, more than 400 observers take data 
daily as part of the network. You can participate by purchasing 
a CoCoRaHS-type rain gauge, receiving proper training and 
installing the gauge at your location. It’s free to join CoCoRaHS, 
and doing so allows you to see how your observation compares 
with others in your area. The New Mexico Climate Center, the 
National Weather Service and the United States Department of 
Agriculture Southwest Climate Hub provide training on how to 
take proper measurements. 

For more information, visit the following websites:

CoCoRaHS: www.cocorahs.org

The New Mexico Climate Center: weather.nmsu.edu/cocorahs

The National Weather Service Albuquerque Of�ce:  
www.weather.gov/abq/cocorahs

The National Weather Service Santa Teresa Of�ce:  
www.weather.gov/epz/volunteer

TROUBLESOME SHRINK-AND-
SWELL SOILS OF NEW MEXICO

By Robert Flynn, Interim Superintendent/Extension Agronomist 
NMSU Extension Plant Sciences 
NMSU Agricultural Science Center at Artesia
There is a wide variety of environmental hazards that affect 
communities, including both farms and cities. We are accustomed 
to brief hazards that have a signi�cant impact. Unfortunately, the 
most dramatic environmental hazards are not the costliest in terms 
of annual damage incurred. We do not have to turn our heads too far 
to �nd environmental hazards under our feet that can cause damage 
gradually. 
Swelling soils may cause as much dollar-related damage annually 
in the U.S. as earthquakes, �oods and landslides. According to the 
Olshan Foundation, in a typical year, expansive soils cause damage 
to more homes than earthquakes, �oods, hurricanes and tornadoes 
combined. The United States Department of Agriculture estimated 
that half of the homes in the U.S. are built on expansive soils. This is 
due to a soil clay known as montmorillonite.
Weathered soils in arid regions like New Mexico are the best 
environments for the formation of this type of clay. The ability for 
montmorillonite to shrink and swell is a result of the structure of the 
clay itself. Clay is small – measuring only 0.002 mm in size. Not all 
clays, however, expand when they get wet. The speci�c clays that 
swell and shrink are called smectites, whose mineralogical structure 
is able to absorb water. While all clays have some expansiveness, 
illite has tremendous ability to swell. Montmorillonite could swell 
up to 2000% of its original dry volume in the presence of sodium 
(Tourtelot, 1974).
New Mexico does have shrink-and-swell clays. They are found to one 
degree or another throughout most of the state. Buildings are built 
when soils are dry. If expansive clays stay dry, they do not cause 
problems … until they get wet. Water will inevitably get under the 
foundations of our homes and businesses. This comes from rainwater 
runoff from the roof, which might pond around the foundation. Once 
exposed to water, the clays will expand. If exposed to water for 
a number of years, then damage will occur when the clay is dry. 
Vegetation near a foundation can in�uence shrink-swell activity. If 
yards are over-watered, soils may expand. Large trees can also cause 
a problem by absorbing all the available soil moisture, causing soils 
to shrink. Studies have shown that trees should be planted a distance 
of 0.5-to-1.5 times their height from a foundation to avoid problems 
(Bozozuk and Burns, 1960).
There are soil series in New Mexico that are troublesome due to the 
nature of their clays. These include the Armijo and Belen soil series. 
To learn about what soil you may live on, visit the USDA National 
Resources Conservation Services Web Soil Survey at websoilsurvey.
sc.egov.usda.gov.
References 
Bozozuk, M. and Burns, K. N. 1960. Ground movements near elm trees. Geotechnique 10: 19-32  
Tourtelot, H.A. 1974. Geologic origin and distribution of swelling clays. Bulletin of the Association of Engineering 
Geologists. 11:259-275  
Websoilsurvey (websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx)

Dave DuBois
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earthquake hazard, preparedness and mitigation
By Chelsea Morganti, State Hazard Mitigation Officer and 
Earthquake Program Manager, New Mexico Department 
of Homeland Security and Emergency Management

Do we have earthquakes in New Mexico? You bet! 

Not nearly as many or as big as some other parts of 
the world, but New Mexicans have felt their share of 
earthquakes over the years. Thousands of earthquakes 
have been recorded in New Mexico in recent decades by 
the New Mexico Institute of Mining and Technology and 
the U.S. Geological Survey. While most are too small to 
feel, there is always the potential for a larger event that 
can cause noticeable shaking and damage.

The earth’s surface has raised approximately 2 millimeters 
per year near Socorro due to a broad, thin body of 
molten rock that is roughly 1,300 square miles and sits 
approximately 12 miles beneath the surface. In 1971, 
an earthquake caused damage to several schools and 
shops in the Albuquerque area. In 1935, an earthquake 
caused temporary closure of several schools in Belen. 
In 1906, an earthquake with an estimated magnitude of 
6.2, the largest in New Mexico recorded history, caused a 
significant amount of damage in Socorro.

Much of the state’s previous earthquake occurrences have been felt along 
the Rio Grande Valley, the most populated corridor of the state. The potential 
is low-to-moderate for a damaging earthquake to occur in New Mexico 
in the near future. But because the potential exists and impacts could be 
significant, we encourage New Mexicans to take steps to be prepared and to 
reduce the impact of earthquakes. 

How to prepare for earthquakes 
Create a personal disaster plan and decide how you will communicate in 
an emergency. Get together with your family, housemates and co-workers 
to plan what each person will do before, during and after an earthquake. 
Organize disaster supplies in convenient locations. Everyone should have 
disaster supply kits stored in accessible locations like at home, at work and/
or in your vehicle. Practice ‘Drop, Cover and Hold On’ to save lives and 
reduce injury. Practicing helps you be ready to react whether at home, work, 
school or traveling. In 2019, more than 67 million people participated in 
ShakeOut drills worldwide. Register for the New Mexico ShakeOut at www.
shakeout.org/newmexico.

How to reduce the impact of earthquakes (‘mitigate’) 
Secure your household, school and work place by identifying hazards 
and securing moveable items. Earthquake shaking can move almost 
anything, even large or heavy items. Move furniture such as bookcases away 
from beds, sofas or other places where people sit, sleep or spend a lot of 

time. Move heavy objects to lower shelves. Examples of other items 
to secure include televisions, computers and water heaters. Do a 
“hazard hunt” for items that might fall during earthquakes and 
secure them.

For more information, visit: 
New Mexico Bureau of Geology and Mineral Resources:  
geoinfo.nmt.edu 
New Mexico Shake Out: www.shakeout.org/newmexico  
New Mexico Natural Hazard Mitigation Plan:  
www.nmdhsem.org/mitigation  
Earthquake Country Alliance: www.earthquakecountry.org 

If you have questions, contact the New Mexico Hazard Mitigation 
Program at dhsem.mitigation@state.nm.us.

severe winter storms
By Kerry Jones, National Weather Service 
National Oceanic and Atmospheric Administration

Changes in elevation can be subtle or dramatic across 
New Mexico, but often a slight increase in elevation 
can mean big changes in travel and trail conditions 
during a winter storm. The weather may be tranquil 
in the valley areas, while motorists are being stranded 
in areas like Clines Corners, Tijeras Canyon, the 
Continental Divide, Raton Pass or near Ruidoso. On the 
less-traveled highways, there are numerous and often 
remote spots where motorists may become stranded. 
Everyone is potentially at-risk during winter storms, but 
statistics show that males and the elderly suffer death 
and injury most frequently, whether it is an accident 
related to ice and snow or exposure to the cold. Sudden 
weather changes also threaten the unprepared hiker, 
hunter or cross-country skier. You might find yourself 
in mild and sunny weather at the start of your outdoor 
adventure, then face falling temperatures, wind chill 
and cold rain or snow as a storm front moves in quickly. 
Tragically, alcohol is related to many winter weather 
deaths and injuries each year in New Mexico due to 
prolonged exposure to the cold. Prolonged outbreaks 
of cold weather, especially following heavy snows and 
ice storms, can create risks at home if utility service is 

lost or conditions prevent travel for medical care and food. Alternative heat 
sources may become deadly without fire safeguards or proper ventilation. 

Be prepared! Act before the first winter storm to winterize automobiles and 
prepare emergency survival kits. At home, stock up on food, fuels, first-aid 
and medical items and other supplies, such as batteries for flashlights 
and radios. Don’t forget to check fire extinguishers, smoke detectors and 
carbon monoxide detectors. Always keep up with the latest forecasts and 
statements from the National Weather Service. Your automobile can be your 
best friend or worst enemy during winter storms. Get your car winterized 
before winter arrives. The following items should be checked: ignition 
system, cooling system, fuel system, battery, lights, tires, heater, brakes, 
wipers, defroster, oil and exhaust. Keep water out of your fuel tank by 
keeping it full. 

Winter travel by automobile is serious business. If the storm exceeds or 
tests your driving ability, seek available shelter immediately. If unable to find 
shelter, and you become stranded, stay with your vehicle. Run the motor 
10 minutes each hour to maintain warmth, but keep your windows slightly 
open to prevent buildup of carbon monoxide. Make sure your exhaust pipe is 
not blocked by snow. Keep the car visible with a brightly colored cloth tied 
to the antenna. Exercise periodically in your car by vigorously moving your 
arms, legs, toes and fingers.

For more information, visit www.weather.gov/safety/winter.

Ruthann Kelly
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high winds
By Kerry Jones, National Weather Service 
National Oceanic and Atmospheric Administration

Downburst winds are a common byproduct of 
thunderstorms that affect New Mexico, especially during 
the spring and summer, and are extremely hazardous. 
They, along with flash floods, are the two thunderstorm-
related weather hazards most likely to produce property 
damage in the state.

A downburst is a non-rotating wind that is created by 
a column of sinking air in a thunderstorm that, after 
hitting ground level, spreads out in all directions and is 
capable of producing damaging straight-line winds of 
over 100 mph. These winds can often produce damage 
similar to, but distinguishable from, damage caused 
by tornadoes. The physical properties of a downburst 
are completely different from those of a tornado. Often 
the damage is very localized or, in some cases, can be 
widespread. When rain descends from a thunderstorm, 
the effects of evaporative cooling and drag act to 
strengthen the downward velocity of the downdraft. 
At times, the precipitation will evaporate (i.e. virga) 
prior to reaching the ground. Once the accelerating air 
reaches the ground, it will spread laterally, often with a 
vortex or “curl” on the lead edge. Downburst damage 
will radiate from a central point as the descending 
column spreads out when impacting the surface, 
whereas tornado damage tends toward convergent 
damage consistent with rotating winds.

While downburst winds often do produce local, 
short-lived areas of blowing dust, larger convective 
clusters can result in wind spread areas of blowing 
dust, at times persisting for 30 to 60 minutes. The most 
extreme cases of dust storms in New Mexico occur in 
the extreme southern portions of the state, and are 
referred to as “haboobs.” A haboob is an extreme dust 
storm that can persist for 1 to 3 hours. The onset of 
the dust is extreme – it is virtually a wall of dust! If you 
encounter a dust storm, pull off the road immediately. 
Turn off your headlights and taillights, put your vehicle 
in “park,” and take your foot off the brake. Other 
motorists may tend to follow taillights in an attempt to 
get through the dust storm, and may strike your vehicle 
from behind.

watch vs. warning
By Kerry Jones, National Weather Service 
National Oceanic and Atmospheric Administration

Know the Difference Between a Watch and a Warning

It’s vital to your safety to know the difference between a watch and a 
warning. During severe weather season, watches and warnings may be 
issued for severe storms, tornadoes and flash floods.

Watch = Get Ready! A “watch” is issued when a specific weather hazard 
is possible. For example, if the weather conditions are such that tornadoes 
might form, a watch will be issued. Tornadoes are not yet occurring when 
a watch is issued. This gives you time to get prepared. If you know what 
time of day storms are forecast to occur, you can plan where you will need 
to shelter should a tornado occur. You can also make plans for how to get 
yourself and your family, including pets, to that shelter if necessary. The 
watch also gives you a chance to test your communications plan and alert 

family and friends to the threat of dangerous weather.

Warning = Take Action! A “warning” is issued when a specific weather hazard 
is currently occurring or will be occurring very soon. If a severe thunderstorm 
warning is issued, you should get inside a building immediately and stay away 
from windows and electrical appliances with cords. If a tornado warning is 
issued, you should go to the lowest level of a sturdy building to an interior room 
with no windows.

What is the Heat Index? It’s an index that combines air temperature and 
relative humidity in an attempt to determine the human-perceived equivalent 
temperature — how hot it feels, termed the “felt” or “apparent” air temperature. 
The human body normally cools itself by perspiration, or sweating, which 
evaporates and carries heat away from the body. However, when the relative 
humidity is high, the evaporation rate is reduced, so heat is removed from the 
body at a lower rate, causing it to retain more heat than it would in dry air.

TORNADO

WATCH
A TORNADO 

IS POSSIBLE.
STAY TUNED TO  

LOCAL RADIO / TV 
FOR INFO. KNOW 

WHERE YOU’LL 
SHELTER IF YOU 

HAVE TO.

TORNADO

WARNING
A TORNADO IS 

HAPPENING 
OR IMMINENT.

TAKE SHELTER 
IMMEDIATELY.

VS dam safety threats

By Charles Thompson, Bureau Chief 
New Mexico Office of the State Engineer Dam Safety Bureau

New Mexico has over 400 dams that can be found in nearly every county within the 
state. These dams were constructed to meet community needs for water storage 
for drinking, irrigation, recreation and more. Many dams also serve to catch and 
control water in the event of large rainstorms to prevent flooding. The storage of 
water behind a dam, although useful and beneficial, does, by necessity, create the 
potential for a flooding hazard should a) the dam fail or b) should excessive water 
collect behind the dam and water spills through the spillway. That is, in the rare event 
of extreme rainfall, water may be diverted out of the reservoir via the dam’s spillway 
and, in that case, the water may flood a location that has never flooded in the life of 
most residents. Dam failure is not a foregone conclusion—dams that have the potential 
to cause loss of life due to failure are regulated by state, local, tribal and federal 
entities to ensure that the owners operate their dams as safely as possible. However, 
the potential for dam failure or the need for a large release of water via the dam’s 
spillway (often to prevent dam failure) can’t be completely ruled out in many cases. 

Although dams provide great benefit, it is important that members of the community 
be aware of potential hazards associated with their local dams. This knowledge is 
used to take steps to reduce negative impact in the unlikely event of flooding either 
related to dam failure, in which the entire reservoir is lost, or during spillway use in 
cases when too much water collects behind the dam during a rainstorm.

Communities with dams that have the potential to cause loss of life or interruption of 
lifeline infrastructure are required to have an Emergency Action Plan (EAP). The EAP 
gives pre-planned actions for the dam owner and community officials to follow. These 
actions include steps to intervene if possible and to take action to warn and evacuate 
downstream parties. New Mexico residents are encouraged to learn about the dams 
that may be in their community so that they can understand both the benefits and 
any potential hazards. For more information and contacts on dam safety, please visit 
the following websites:

New Mexico Office of the State Engineer—Dam Safety Bureau 
www.ose.state.nm.us/dams, Association of State Dam Safety Officials 
www.damsafety.org

 d
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community emergency response team 
Program at the New Mexico Department of Homeland Security and 
Emergency Management, at dhsem.localprepared@state.nm.us.

By Jeremy Cuddeback,  
New Mexico Citizen Corps Coordinator 
New Mexico Department of Homeland Security and  
Emergency Management

Every community across New Mexico has the potential to be affected by 
some form of hazard or disaster. It could be a local home that catches 
on fire, a neighborhood covered in mud and debris from heavy rainfall, a 
sudden and devastating tornado that shreds through town, or any other 
number of potential natural or human caused disasters. Within every 
community in New Mexico, it is not a matter of if, but when something 
devastating happens. The big question is, “Will you be ready?” 
Community Emergency Response Team (CERT) training is a great way 
to help you prepare for disaster.

CERT offers education and training that enables and encourages 
volunteer assistance before, during and after a disaster. CERT is a 
grassroots movement that has tremendous benefits. Not only will CERT 
training help you prepare for any type of disaster, but it will also teach 

you how to safely help your families, neighbors or coworkers following a 
disaster. Some of the skills that CERT members learn include fire safety, 
team organization, basic first aid and disaster medical operations, and 
search and rescue. 

As well as learning individual skills and preparedness tips, CERT teams 
help to create more resilient communities. Along with preparing to take 
care of yourself and others immediately following a disaster, CERT teams 
across New Mexico attend various preparedness trainings, participate 
in preparedness exercises, occasionally assist emergency responders 
through firefighter rehab or traffic control, and may provide community 
event support, such as staffing first aid or information booths. As 
proud examples of resilience, CERT members often help others to be 
better prepared for disasters and recognize potential threats in their 
community.

Several communities across New Mexico regularly offer CERT training 
and volunteer opportunities. To learn more about how CERT training 
could help you prepare for disaster, contact the Local Preparedness 

kids corner
hidden picture find word search volcanoes 

in new 
mexico

Did you know?
Although there are currently 
no active volcanoes in New 
Mexico, many extinct volcanoes 
are preserved in the state. Well 
known extinct volcanoes in New Mexico include Mount Taylor, the Jemez 
Mountains, the Albuquerque volcanoes and Capulin volcano. Lava flows 
near Grants and Carrizozo are the youngest volcanic flows in the state 
(about 3,000 years old and 5,000 years old, respectively).
www.nmnaturalhistory.org/online-exhibits-geoscience/volcanoes-new-mexico

Try this at home! (Adult supervision must be provided at all times.)
Make a lava lamp: Place a few teaspoons of baking powder (bicarbonate 
of soda) into the bottom of a plastic container. Half fill the container with 
cooking oil, covering the baking powder. Fill a cup full of water, and add 
a tablespoon of vinegar and some food dye. Pour 
the vinegar mixture into the container. The water/
vinegar will sink to the bottom and react with the 
baking powder. Blobs of the water/vinegar mixture 
will rise and fall like lava!
smallscience.club/experiments/lava-lamp/


