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Mixed Bag in May & June

NWPA CLIMATE & DROUGHT

Precipitation Departure from Normal (inches)
8” Soil Moisture in St. Charles



Soil Conditions

NWPA CLIMATE & DROUGHT

https://stateclimatologist.web.illinois.edu/data/
current-illinois-soil-moisture-conditions/

Water Table in DeKalb



Streamflow

NWPA CLIMATE & DROUGHT

Discharge on Fox River @ Elgin 



Groundwater Response to Dry Spring & Early Summer

NWPA CLIMATE & DROUGHT



Looking Ahead – Next Week to Season

Drier week for the region as heavier rain 
stays south

NWPA CLIMATE & DROUGHT

https://www.cpc.ncep.noaa.gov/products/predictions/

NWS 7-day Precipitation Forecast



Exploring Weather & Climate Data: Weather Stations
• Thousands of stations run by the NWS - Daily temperature, precipitation, evaporation, 

wind, humidity, etc.

• Some stations have been operating since late 1800s

Ideal Use

• Monitor weather, understand past conditions (“normal” and extremes), measure change 

• Understanding variability and quantifying risk**

XC-ACIS MRCC



NWS Weather Station Data Access Points
• XM-ACIS: https://xmacis.rcc-acis.org/

• MRCC: https://mrcc.purdue.edu/CLIMATE-change/station/daily-b2d 

• Iowa Environmental Mesonet: https://mesonet.agron.iastate.edu/request/daily.phtml 

• NOAA NCEI: https://www.ncei.noaa.gov/products/land-based-station/cooperative-observer-network 

• MRCC: https://mrcc.purdue.edu/CLIMATE-change/hourly/station/subdaily 

• Iowa Environmental Mesonet: https://mesonet.agron.iastate.edu/request/download.phtml 

• NOAA NCEI: https://www.ncei.noaa.gov/products/land-based-station/automated-surface-weather-
observing-systems 

Things to Remember: 

• Data are specific to a single station

• Some systems are more refined than others

• Missing observations are a common problem, handled differently by different systems

• The past is not always predictive of the future
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Exploring Weather & Climate Data: Gridded Datasets

• Spatially and temporally consistent and exhaustive (i.e., 
no missing data!)

• Many options for temperature and precipitation, fewer 
for other variables

• Many datasets go back to the 1960s or so, monthly data 
go back to 1800s

• Easier to access and use – especially for areas (e.g., 
counties, municipalities, watersheds, etc.)

• Climate Data is rapidly moving to gridded datasets for 
work and assessment

Climate Engine



Other Gridded Observed Data Access Points
• Google Earth Engine: https://developers.google.com/earth-engine/datasets/tags/climate 

• GridMet: https://www.climatologylab.org/gridmet.html 

• NOAA nClimGrid: https://www.ncei.noaa.gov/products/land-based-station/nclimgrid-daily 

• DayMet: https://daymet.ornl.gov/ 

Things to Remember: 

• Interpolation varies – some datasets may be better for certain applications than others

• Finer resolution does not necessarily mean better

• Extremes may be underestimated or “smoothed” in gridded data
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Exploring Weather & Climate Data: Climate Projections

Argonne CLMRR Climate Mapping for Adaptation



Future Climate Data – Uncertainty Sources

• Scenario Uncertainty (~5)
• Model Uncertainty (~20)
• Weather Uncertainty (~10-100)

• If you want to know Precipitation in 
Naperville

• ~500 possible futures



Other Considerations & Access Points to Popular Datasets

• Computational and storage capacity

• Shared Socioeconomic Pathways (SSPs)

• NASA NEX-GDDP: https://www.nccs.nasa.gov/services/data-
collections/land-based-products/nex-gddp, 
https://developers.google.com/earth-
engine/datasets/catalog/NASA_GDDP-CMIP6 

• LOCA2: https://loca.ucsd.edu/loca-version-2-for-north-america-
ca-jan-2023/ 

• Star ESDM: https://www.depts.ttu.edu/csc/data/  

• Argonne ClimRR: https://climrr.anl.gov/ 

• WorldClim: 
https://www.worldclim.org/data/cmip6/cmip6climate.html# 

Source: Minnesota Climate Adaptation Partnership
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Illinois 3D Mesonet



Primary Operational Weather Observation Systems in the United 
States

National Weather Service
Surface Observing Stations

National Weather Service
Upper-Air Observing Stations



Mesonets



The Illinois Climate Network



The Illinois Climate Network

Illinois Mesonet 18

• Currently the Illinois Climate Network (ICN) 
has 20 stations in 19 counties

• Stations provide information such as solar 
radiation, soil moisture, and precipitation 
intensity that are not publicly available in most 
areas

• Gaps in the network mean some events such as 
the heavy rain, drought, and derechos



More Dense Extreme Weather Observations are Needed

Illinois Mesonet 19

Issues Outlined in the 2022 IL State Water Plan

• Current research quality observations are 
taken at too few climate stations to determine 
trends and detect precipitation extremes 

• Climate data are often difficult to obtain and 
interpret by decision makers and the public 

• Numerical climate models have inadequate 
detail to simulate local impacts



The Illinois Vision: A 3D Mesonet

Illinois Mesonet 20



The Illinois Mesonet Concept – Boldy Beyond a New Network

Illinois Mesonet 21

• Surface and sub-surface monitoring stations – 5-minute observations

• A fully autonomous, drone-based monitoring system from the surface to 
6,000 ft – hourly observations

• Realtime interrogable maps of key environmental parameters

• High-resolution forecast models and decision support tools for a wide array of 
stakeholder sectors (agriculture, transportation, public safety, education, 
energy, etc)



Federal Earmark Request

Illinois Mesonet 22

Proposal to create the first phase of an Illinois Mesonet, a statewide network 
of automated, off-the-grid, environmental observing stations to 
collect information from below ground through the ower atmosphere for use 
by government, industry, and education

• Install 15 surface/sub-surface stations to fill in gaps in the state network 
• Develop a drone system for lower atmosphere observations
• Create a data portal for mesonet and other data and products
• Apply forecast models and decision-support tools for stakeholders 



Illinois 3D Mesonet Partners

Illinois Mesonet
23



Future Phases

Illinois Mesonet 24

Phase 2 – Build upon the Phase 1 pilot to create the statewide network 
(approximately 100 stations)

• Roughly 1 station per county
• One-time funding from State of Illinois – follows strategy used by 

most other states
• Upgrade existing ICN stations
• Installation of UAVs

Phase 3 – Sustained operations
• Business model for operations and maintenance will be developed 

during Phase 1
• Expect the Mesonet to be mostly self-sustaining



Possible Timeline

Illinois Mesonet 25

• Phase 1 with Federal earmark funding (Fall 2026)
o Could begin earlier with one-time seed funding

• Ideal situation - State funding for Phase-2 build-out 
available summer 2027



Interested in Partnering? 

Illinois Mesonet 26

Support & Partnerships Needed for: 
1. Obtaining and sustaining state support for Mesonet
2. New station siting and agreements
3. Application ideation and development
4. Spreading the word!

Contacts

Kelvin Droegemeier (kkd@illinois.edu)Jennie Atkins (jatkins@illinois.edu)
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