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Figure	1.		 Screen	shots	of	the	Enviro-weather	website	showing	current	weather	conditions	at	three	Michigan	locations	on	Oct	10,	2014	at	11:00	am.
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Figure 1. Screen shots of the Enviro-weather website showing current weather conditions at three 

Michigan locations on Oct 10, 2014 at 11:00 am. 
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“Michigan State University’s Enviro-
weather project provides growers with 
weather-based information necessary 
for making good decisions about crop 
management. The Enviro-weather 
website uses weather information 
from 74 locations throughout Michigan 
and six more in Wisconsin. There are 
more than 50 tools (summaries and 
applications) that provide information 
geared to fruit crops, landscape and 
nursery crops, field crops, vegetables, 
turf grass and Christmas trees.”

Michigan Fruit Growers have an online resource that helps 
them save money and time, potentially reducing pesti-
cide applications, and increasing crop yield and quality. 

Michigan State 
University’s Envi-
ro-weather project 
provides growers 
with the timely, 
accurate, weather-
based information 
necessary for mak-
ing good decisions 
about crop man-
agement. 
 The Envi-
ro-weather web-
site (www.envi-
roweather.msu.
edu) displays cur-
rent weather con-
ditions, forecasts, 

and past weather information for 74 locations throughout Michigan 
(and six more in Wisconsin). Growers can quickly access current 
temperatures, precipitation, winds speed and direction, leaf wetness 
status, etc. throughout their region (Figure 1). 
 Besides current weather, Enviro-weather also provides sum-
maries of weather information that growers commonly need. For 
example, a grower can view a table listing daily temperatures (max, 
min, avg.) precipitation, and degree-day totals for a selected loca-
tion. This table also includes forecasted values for the upcoming 
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week (Figure 2). Users also have the option of changing the dates 
displayed, and viewing conditions in the past at the same location. 
 Another table shows hourly overnight temperatures at regional 
locations to help determine the possibility of frost (Figure 3). A third 
table gives daily soil temperature values at two soil depths as well 
as soil moisture levels for a location.
 Enviro-weather also has summary tables and maps depicting 
degree-day accumulations. Fruit growers know that the growth of 
insect pests, diseases and crops is driven by temperature. Degree-
days, a measure of heat accumulated over time, can provide a way 
to estimate what stages of insects, crops, etc. are present now or in 
the future. Degree-day accumulations also allow easy comparison 
of growing season progress between years. The degree-day maps 
available through Enviro-weather show degree-day accumulations 
for the current year, and also provide a comparison of the current 
growing season to “normal” (Figure 4). 
 Users can also find generic (non-crop specific) tools for evapo-
transpiration and irrigation management on Enviro-weather, and 
quick access to local 60-hr forecasts. 
Besides generic weather information applicable to a variety of crops 
and situations, Enviro-weather also includes weather-driven pest and 
disease models that are crop specific. There are many applications 
specific to tree fruit and small fruit. For example, an Enviro-weather 
tool predicts peak apple harvest for three different apple varieties 
depending on bloom date and location (Figure 5). 
 Another Enviro-weather tool lists the dates and durations of leaf 
“wetting periods” and predicts the progression and severity of cherry 
leaf spot infection resulting from these wetting periods (Figure 6). 
 The Codling moth tool predicts the development of the various 
Codling moths stages and serves as a guide to scouting and treatment. 
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 In total, Enviro-weather has 9 tools for insect pests of fruit, 6 tools 
for fruit diseases and two crop development tools. Enviro-weather 
also provides summaries 
(regional, historical and 
daily) of weather condi-
tions and the status of fruit 
disease (Figure 7). 

How Enviro-weather 
Works
 How does Enviro-
weather deliver these tools 
and applications?  Auto-
mated weather stations are 
the backbone of Enviro-
weather. Each high quality, 
research-grade station is 
equipped with a minimum 
of 12 sensors. Sensors are 
mounted identically be-
tween stations enabling 
comparison of weather at 
different locations. Each 
station has sensors that 
measure temperature and 
relative humidity, precipi-
tation, wind speed and di-
rection, leaf wetness, solar 
intensity, soil moisture (at 2 
and 4 inches) and soil mois-
ture (at 12 and 24 inches). 
 The sensors continu-
ally record weather data 
and store it on the station’s 
data logger. The data is 
sent from each station to a 
central computer server on 
the MSU campus every 30 
to 60 minutes during the 
growing season. The sta-
tion’s logger transmits its 
data by a cell modem. Once 
the campus server receives 
the station’s weather data, 
it is organized, checked 
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Figure 2. Screenshot of temperature, precipitation and degree-day summary tool on Enviro-

weather. 
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Figure 3. Screen shot of overnight temperatures/ hours below freezing summary table on Enviro-

weather 

Figure	2.		 Screenshot	of	temperature,	precipitation	and	degree-day	summary	tool	on	Enviro-weather.

Figure	3.		 Screen	shot	of	overnight	temperatures/	hours	below	freezing	summary	table	on	Enviro-weather
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Figure 4. Degree-Day Maps. Current Degree-day accumulations (base 50) March 1 through July 

14 compared with “normal”. Color indicates how far ahead (pink to red) or behind (light 
blue to dark blue) the growing season is in days. From left to right 2014, 2012, 2011. 

Figure	4.		 Degree-Day	Maps.	Current	Degree-day	accumulations	(base	50)	March	1	through	July	14	compared	with	“normal”.	Color	indicates	how	far	ahead	
(pink	to	red)	or	behind	(light	blue	to	dark	blue)	the	growing	season	is	in	days.	From	left	to	right	2014,	2012,	2011.

for accuracy, and stored in a database. This storage of data allows 
users to view the tools for current weather, and also to select a past 
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Figure	7.		 Enviro-weather	Daily	Weather	and	Disease	Summary	for	Bainbridge/Watervliet,	May	1	–	May	9,	2014.	AS	=	Apple	scab.	CLS	=	Cherry	leaf	spot.	
BLKR	=	Grape	black	rot

date range and go “back in time” using past weather data. Users can 
compare two or more years directly. 
 When a user goes to the 
Enviro-weather website and 
selects a tool, that tool “looks” 
in the database for the correct 
weather information and either 
displays it in a table, or uses it 
in calculations to display results 
in a tool. This can be as simple 
as displaying current conditions 
or as complex as doing calcula-
tions for a disease model using 
moisture and temperature data 
to determine disease risk. 

History of Enviro-weather
 Enviro-weather was cre-
ated in response to the ex-
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Figure 6. Cherry Leaf Spot Enviro-weather tool for Bainbridge/Watervliet, Sept 1 – Sept 15, 

2014. 
 

	   7	  

 

 
 

 
Figure 7. Enviro-weather Daily Weather and Disease Summary for Bainbridge/Watervliet, May 

1 – May 9, 2014. AS = Apple scab. CLS = Cherry leaf spot. BLKR = Grape black rot  
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Figure 5. Apple Maturity Tool on Enviro-weather. Figure	5.		 Apple	Maturity	Tool	on	Enviro-weather.

Figure	6.		 Cherry	Leaf	Spot	Enviro-weather	tool	for	Bainbridge/Watervliet,	Sept	1	–	Sept	15,	2014.	

pressed need for a dependable, relevant, and sustainable weather-
based system to support agricultural pest, production, and natural 
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resource management decision-making in Michigan. Formed in 
2006, Enviro-weather began with a pre-existing network of 45 auto-
mated weather stations known as the Michigan Automated Weather 
Network (MAWN). Since that time 35 additional weather stations 
have been added to the network, all requested and funded by private 
industry, research grants, commodity groups, and groups of growers 
and consultants. The expansion improved the coverage within Mich-
igan and expanded it to include the Door Peninsula of Wisconsin.
 The original Enviro-weather website had 19 tools (summaries 
and applications), most of them geared toward fruit production. 
Today there are more than 50. While we continue to add to and 
improve fruit applications, our suite of tools now includes 23 that 
are geared specifically for other commodities (Landscape and 
Nursery, Field Crops, Vegetables, Turf Grass and Christmas Trees). 
The website has been modernized and updated many times to 
increase ease of use and conform to the most current standards and 
technology. 
 A team of university specialists, extension educators and com-
modity and industry representatives advise Enviro-weather on future 
directions. Commodity Workgroups provide guidance on the appear-
ance and types of tools for each commodity. 
 Enviro-weather is funded by private and public sources. Michi-
gan State University Extension, MSU AgBioResearch, and Project 
GREEEN provide base operational funding for Enviro-weather. Public 
funding does not cover all program costs and private funds have been 
crucial. Individual growers, commodity groups, industry, and other 
public and private organizations have contributed funds throughout 
Enviro-weather’s history and this funding has been essential to the 
continued operation and growth of Enviro-weather. 

Impacts of Enviro-weather 
 We know that Michigan fruit producers use and value Enviro-
weather. We know this from use statistics, comments we have re-
ceived, financial support provided, and surveys conducted. In 2011 a 
survey was conducted to determine the perceptions of Michigan cherry 
(tart and sweet) and apple growers. We had a good response (77% 
of surveys sent were returned). The survey results suggest that using 
Enviro-weather increases fruit yield and quality and decreases the 
amount of pesticides applied. Nearly half of the respondents reported 
an increase in yield of 5% or more due to Enviro-weather use. Sixty 
to eighty percent of users reported an increase in crop quality of 5% 
or more due to Enviro-weather use. Enviro-weather users reported 
an average of 0.5 fewer total pesticide applications per year per pest/
disease. Based on specific survey results, we estimate that use of 
Enviro-weather reduced the amount of pesticide applied to apples, 
sweet and tart cherries in the State of Michigan by 306,238 pounds 
of active ingredient per year and produced a total economic impact 
(including effects on production and cost savings) of $1,785,685 per 
year. 

Enviro-weather in the Future
 Enviro-weather continues to grow, diversify and adopt the latest 
technologies in an attempt to meet the needs of Michigan agriculture 
and natural resource managers. We are continually working with 
specialists and others to implement new summaries, tools and other 
applications on Enviro-weather. The interest in weather stations 
continues to grow and we are in the process of adding one weather 
station this fall and another early next year. 
 We are also working on ways to incorporate new sources of 
weather data into the station-based data. We are currently testing the 

accuracy of satellite-based weather data, known as “gridded data”. 
This data, including temperature, precipitation, etc. can help “fill in” 
values for locations between weather stations. Team members are 
comparing this data to that collected by the sensors at the Enviro-
weather stations. Our goal is to test the accuracy of using this satellite 
generated data in Enviro-weather’s summaries and applications. If 
the tests show that using this data produces accurate information, it 
will be incorporated into Enviro-weather and results will be more 
localized. 
 Enviro-weather has a short, but successful history and its use 
is growing and expanding. Enviro-weather is an MSU collaborative 
project between the Michigan Climatological Resources Program 
and the MSU Integrated Pest Management Program and MSU De-
partments of Biosystems & Agricultural Engineering, Crop & Soil 
Sciences, Entomology, Forestry, Geography, Horticulture, and Plant 
Pathology along with HortSystems, Inc. Enviro-weather is supported 
by Project GREEEN, MSU AgBioResearch, MSU Extension, and 
numerous private donors. Private donors include commodity groups 
(e.g., Michigan State Horticultural Society, Cherry Marketing Insti-
tute, Michigan Apple Committee, Michigan Sugar, National Grape 
Cooperative, Michigan Grape and Wine Industry Council, Michigan 
Potato Industry Commission, Grand Traverse Fruit Growers), industry, 
private foundations, and numerous growers. If you have questions, 
or an idea of how Enviro-weather can help you, please contact Beth 
Bishop, Enviro-weather coordinator, (517) 432-6520 or eweather.
msu.edu

Beth Bishop serves as the coordinator for Michigan State 
University’s Enviro-weather project.


