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At the March 8, 2017 update event, 

Maricopa County Master Gardeners used a 

wide range of climate data and information 

to work on two related activities. The first 

was to review conditions of temperature and 

precipitation that were experienced in 

Arizona during 2016, and to put these 

conditions into historical contexts. The 

second was to consider changes in climate 

that are anticipated to occur in the state over 

the coming decades. Towards the end of 

each of these activities, Master Gardeners 

formed small groups to list and describe 

weather and climate events that either 

recently have been or potentially could be 

important to local horticulture. 

 

In addition to providing a compilation of 

these lists, this document references the 

information sources used during the March 

Update so that Master Gardeners can stay up 

to date in knowledge of Arizona weather 

and climate. Doing so is essential, as – to 

paraphrase one Master Gardener – damage 

to or loss of plants caused by weather and 

climate events creates an opportunity for 

public education regarding what happened 

and how to respond. Based on the small-

group discussions, Maricopa County Master 

Gardeners have several ideas on how to 

improve local horticulture in this context. 

 

What were the weather events or climate 

trends that mattered to local horticulture 

in 2016? As mentioned during the first part 

of the March Update, annual average 

temperatures last year were 1° to 3°F above 

the 1981-2010 normal for much of Arizona, 

resulting in one of the top-five warmest 

years on record
1,2,3

. Above-average 

 temperatures were especially noticeable during 

the January-February-March and October-

November-December three-month periods 

(Figure 1). Despite the strong 2015-2016 El 

Niño event
4
, precipitation totals for January-

February-March were between 40% and 70% 

of the 1981-2010 normal for much of the 

state
1
. In contrast, monsoon rainfall totals over 

the months of July, August, and September 

ranged between 75% and 125% of average. 

 

 
Figure 1. Average temperatures were 1° to 3°F above 

the 1981-2010 normal for much of Arizona during 

January, February, and March in 2016
1
. 

 

Embedded within these annual and seasonal 

conditions of temperature and precipitation in 

2016 were several weather events and climate 

trends that were important to local 

horticulture. Most often mentioned by Master 

Gardeners were fewer winter nights with 

minimum temperatures below freezing, 

warmer temperatures during spring and 

summer, and the rebound of precipitation in 

late 2016 and early 2017 from that of the 

previous winter (Table 1). 
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recent weather events / current climate trends 

 
importance to local horticulture 

fewer winter nights with minimum temperatures below 

freezing 

 

 

 decrease in chill hours and stone-fruit tree production 

 increased citrus productivity 

 decreased use of frost protection measures 

 less dieback of and changes to pruning strategies for 

frost-sensitive plants 

 no dormancy or earlier leaf out of landscape plants 

 increase in above- and below-ground pest 

populations that may require additional messaging on 

pesticide use and timing of mulch applications 

 

warmer daytime and nighttime temperatures during 

spring and summer 
 advanced planting season 

 less time for pollination 

 earlier ripening of fruits and vegetables 

 leafy greens bolt sooner 

 longer warm-season growing season 

 change in winegrape quality 

 excessively high soil temperatures, especially for 

potted plants 

 

more excessive heat during warmer months  increased irrigation and use of sun protection 

 fruit tree stress and fruit splitting 

 decrease in fruit and vegetable production from 

sterile pollen and flower drop 

 damage or death of sensitive plant tissue 

 landscape plant stress or mortality 

 may require more quickly maturing and disease-

resistant cultivars or shifts in timing of planting as 

reflected in a revised planting calendar 

 excessively high soil temperatures, especially for 

potted plants 

 

warmer temperatures during autumn  delay in planting of cool-season crops 

 

cooler temperatures  smaller citrus fruit size 

 

precipitation timing, amount, and intensity during 

winter 2016-2017 

 

 

 less irrigation 

 better spring crops 

 earlier and more abundant wildflowers 

 increase in pollen, allergies, and weeds 

 increase in above- and below-ground pest 

populations that may require additional messaging on 

pesticide use and timing of mulch applications 

 beneficial for citrus fertilization and landscape plants 

 increase in volume of harvested rainwater 

 

strong winds  increase in spread of wind-blown seeds, weeds 

 higher evapotranspiration and less plant growth 

 

Table 1. Maricopa County Master Gardeners have recognized numerous effects of recent weather events and current 

climate trends on local horticulture, many related to temperature. 
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Other topics of interest expressed by Master 

Gardeners while discussing temperature and 

precipitation conditions in 2016 were earlier 

snow melt and less streamflow due to higher 

temperatures, greater water releases into the 

Salt River and decreased wildland fire 

danger from precipitation in winter 2016-

2017, later start dates of monsoon rainfall, 

the impact of drought on water resources, 

and the unknown effects of recent weather 

events and climate trends on beneficial 

insects like bees. 

 

What are the anticipated climate trends 

and changes to extreme events that could 

matter to local horticulture? As discussed 

during the second part of the March Update, 

natural year-to-year and decade-to-decade 

variations in regional climate will remain an 

influence on the future occurrences of cold 

snaps and heat waves, even as temperatures 

across the Southwest continue to warm. 

Nonetheless, average annual and seasonal 

temperatures, along with heat waves, are 

expected to increase during the coming 

decades, whereas cold snaps are expected to 

decrease (Table 2)
5
. Natural variations in 

climate also will continue to influence 

future precipitation amounts and 

occurrences of extreme precipitation events. 

Still, it is possible that average annual and 

spring precipitation totals decrease and 

extreme daily precipitation totals increase in 

future years. 

 

During small-group discussions, Master 

Gardeners mostly noted potential impacts to 

local horticulture from further increases in 

regional temperature (Table 3). Additional 

points raised included concerns about 

regional urban planning to address urban 

heat island and storm water drainage issues, 

energy sources for increased cooling of 

homes and businesses, better water 

management in the region, and water  

 weather or 

climate variable 

direction of 

change 

confidence 

average annual 

temperature 

increase high 

seasonal 

temperatures 

increase high 

heat waves 

 

increase high 

cold snaps 

 

decrease medium-high 

 

 

  

average annual 

precipitation 

decrease medium-low 

spring 

precipitation 

decrease medium-high 

extreme daily 

precipitation 

increase medium-low 

 

Table 2. Confidence in projections of future changes 

in temperature is greater than in those of 

precipitation, as scientific understanding of 

thermodynamics is better than that of atmospheric 

circulation
6
. Confidence here is defined as “a 

subjective judgment of the reliability of an assertion, 

based on systematic evaluation of the type, amount, 

quality, and consistency of evidence, and the degree 

of agreement among experts”
5
. Projections are 

estimates of future climate based on plausible 

scenarios of socio-economic and technological 

changes that influence greenhouse gas 

concentrations. 
 

availability and cost, particularly during 

droughts. 

 

How can I stay up to date with current 

and recent conditions of weather and 

climate? The climate data and information 

used by Maricopa County Master Gardeners 

for the two activities during the March 

Update are available online (Table 4). These 

sources are regularly updated and can help 

Master Gardeners and their communities 

stay up to date with current and recent 

conditions of local weather and climate. 

 

How can I get more information on 

weather and climate in Arizona? Several 

additional online resources may be useful 
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anticipated climate trends / extreme events 

 
importance to local horticulture 

fewer winter nights with minimum temperatures below 

freezing 
 decrease in chill hours for fruit trees 

 need to re-evaluate suitability of current food-

producing plants 

 need to identify food-producing plants that are more 

productive under conditions of fewer chill hours 

 increase in pest populations 

 

warmer temperatures  changes in growing season start, length, and end 

during both cool-season and warm-season months 

with resulting changes in food production 

 leafy greens bolt sooner 

 need to revise planting calendar 

 need to encourage use of native plants in landscaping 

 increase in evapotranspiration 

 need to increase irrigation and use of shading 

 need to develop information on using landscape 

plants to create microclimate of lower temperatures 

 need to develop information on properly locating a 

plant within a landscape 

 need to identify suitable plants that produce quality 

food and appealing landscapes 

 changes in greenhouse use 

 uncertain impacts to pollinators and related crop 

yields 

 potential for changes in pest and predator populations 

 

more excessive heat during warmer months  decrease in fruit set and quality 

 need to identify suitable plants that produce quality 

food and appealing landscapes 

 need to develop information on using landscape 

plants to create microclimate of lower temperatures 

 need to increase irrigation or change irrigation 

practices 

 uncertain impacts to pollinators and related crop 

yields 

 

uncertainty in projections of total annual and seasonal 

precipitation amounts 
 need to encourage use of native plants in landscapes 

 potential need to increase irrigation or change 

irrigation practices 

 need to encourage rainwater harvesting and other 

forms of water conservation like the use of 

permeable materials 

 potential for changes in pest and predator populations 

 

potential increase in extreme daily precipitation events  potential damage to gardens and landscapes 

 potential changes in irrigation amounts or practices 

 

 

Table 3. Similar to Maricopa County Master Gardener responses on the importance of recent weather events and 

climate trends, many effects of anticipated climate trends and changes to extreme events on local horticulture are 

related to temperature. 
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information source 

 
type of information 

Arizona Meteorological Network (AZMET) meteorological and related information like heat units
7
 

and chill hours for agricultural and horticultural 

interests in central and southern Arizona 

 

National Oceanic and Atmospheric Administration 

(NOAA) El Niño-Southern Oscillation (ENSO) blog 

discussion and analysis of monitoring and forecasting 

El Niño and La Niña events, as well as their impacts 

 

National Oceanic and Atmospheric Administration 

(NOAA) National Centers for Environmental 

Information (NCEI) Climate at a Glance 

time series of annual, seasonal, and monthly 

temperature and precipitation by state and major city 

 

 

National Oceanic and Atmospheric Administration 

(NOAA) National Centers for Environmental 

Information (NCEI) Temp, Precip, and Drought 

climatological rankings of annual, seasonal, and 

monthly temperature and precipitation by state 

 

 

WestMap Climate Analysis & Mapping Toolbox time series of annual, seasonal, and monthly 

temperature and precipitation by state and county 

 

WestWide Drought Tracker maps and time series of annual, seasonal, and monthly 

temperature and precipitation by state and county 

 

Table 4. Several state-based, regional, and national resources like these provide climate data and information online. 
 

for Master Gardeners and their communities 

to learn more about weather and climate in 

Arizona, including the Phoenix Weather 

Forecast Office of the National Weather 

Service, the Arizona State Climate Office,  

 the Southwest Climate Outlook and Podcast 

from the Climate Assessment for the 

Southwest (CLIMAS), the National Climate 

Assessment, and the Southwest Climate 

Change Assessment Report. 
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