
Missouri Drought Monitoring 
Elizabeth Kerby, Environmental Engineer 

Water Resources Center



Increasing
 D

ro
ug

ht Severity

Phase 0 - 
Advisory

Phase 1 –
Incipient 

Phase 2 –
Alert 

Phase 3 –
Conservation 

Phase 4 –
Emergency





Phase 0 - Advisory
Data used:

• US Drought Monitor (USDM)

• Observed Precipitation
• Last 7 Days observed
• Departure from normal (last 60 days)
• Percent of Normal (last 30 days)

• CPC Outlooks 
• 6–10-Day, 8–14-Day, 3-4 Week, Monthly 

Outlook, Seasonal Outlook, Drought 
Outlook

• Quantitative Precipitation Forecast

https://droughtmonitor.unl.edu/CurrentMap.aspx
https://droughtmonitor.unl.edu/CurrentMap.aspx
https://water.noaa.gov/#@=-93.7884613,38.472927,6.3066959&b=topographic&g=obsFcst,0!0!0!0!0!0!1!0!0!0!0!0!0!0!0!0!0!0!0!0,0.5,1!1!1!1!0,0,0,true&ab=0,0,
https://water.noaa.gov/#@=-93.7884613,38.472927,6.3066959&b=topographic&g=obsFcst,0!0!0!0!0!0!1!0!0!0!0!0!0!0!0!0!0!0!0!0,0.5,1!1!1!1!0,0,0,true&ab=0,0,
https://www.cpc.ncep.noaa.gov/
https://www.cpc.ncep.noaa.gov/
https://www.wpc.ncep.noaa.gov/#page=qpf
https://www.wpc.ncep.noaa.gov/#page=qpf


Phase 1 - Incipient Data used:

• Products listed on previous slide as 
well as:

• Streamflow 
• Current real time, 7-day average, 14-

day average, 28-day average 

• Standard Precipitation Index
• 1,2, 3 month and sometimes 6, 9, 12 if 

long-term signal is there

• Evaporative Demand Drought Index

• Max Forecast Temperatures

• Observed Precipitation – Iowa 
Environmental Mesonet

• Soil Moisture 

https://waterwatch.usgs.gov/index.php?id=pa28d&sid=w__map|m__pa28d_nwc&r=mo
https://waterwatch.usgs.gov/index.php?id=pa28d&sid=w__map|m__pa28d_nwc&r=mo
https://www.drought.gov/data-maps-tools/global-gridded-standardized-precipitation-index-spi-cmorph-daily
https://www.drought.gov/data-maps-tools/global-gridded-standardized-precipitation-index-spi-cmorph-daily
https://www.cpc.ncep.noaa.gov/products/people/ypan/eddi/Current_Conditions.html
https://www.cpc.ncep.noaa.gov/products/people/ypan/eddi/Current_Conditions.html
https://www.weather.gov/lsx/sema
https://www.weather.gov/lsx/sema
https://mesonet.agron.iastate.edu/plotting/auto/?q=84
https://mesonet.agron.iastate.edu/plotting/auto/?q=84
https://mesonet.agron.iastate.edu/plotting/auto/?q=84
https://mesonet.agron.iastate.edu/plotting/auto/?q=84
https://mesonet.agron.iastate.edu/plotting/auto/?q=84
https://mesonet.agron.iastate.edu/plotting/auto/?q=84
https://www.drought.gov/topics/soil-moisture
https://www.drought.gov/topics/soil-moisture


Phase 2 - Alert
Data used:
• All previously mentioned data as well 

as
• QuickDri
• VegDri
• ForDri
• Missouri River Water Management 
• Missouri River gages/forecast at 

Hermann
• Mississippi River gages/forecast at St 

Louis
• Conditions Monitoring Observer 

Reports

https://quickdri.unl.edu/State.aspx?MO
https://quickdri.unl.edu/State.aspx?MO
https://vegdri.unl.edu/Home/StateVegDRI.aspx?MO
https://vegdri.unl.edu/Home/StateVegDRI.aspx?MO
https://fordri.unl.edu/Home.aspx
https://fordri.unl.edu/Home.aspx
https://www.nwd.usace.army.mil/mrwm/current-conditions/
https://www.nwd.usace.army.mil/mrwm/current-conditions/
https://water.noaa.gov/gauges/HRNM7
https://water.noaa.gov/gauges/HRNM7
https://water.noaa.gov/gauges/EADM7
https://water.noaa.gov/gauges/EADM7
https://droughtimpacts.unl.edu/tools/conditionmonitoringobservations.aspx
https://droughtimpacts.unl.edu/tools/conditionmonitoringobservations.aspx
https://droughtimpacts.unl.edu/tools/conditionmonitoringobservations.aspx


Phase 3 - Conservation
Data used:

• All previously mentioned data as well 
as:

• Groundwater Observation Wells

• Impact Team updates and reported 
drought impacts 

• Impact Teams stood up in the past:
• Agriculture
• Commercial Navigation
• Power Generation
• Drinking Water

https://modnr.maps.arcgis.com/apps/webappviewer/index.html?id=85207c111127406b84de60aee804fc02
https://modnr.maps.arcgis.com/apps/webappviewer/index.html?id=85207c111127406b84de60aee804fc02


Phase 4 - Emergency

Data used:

• All previously mentioned data as well 
as:

• Impact Team updates and reports on 
drought impacts



Challenges

• This system sets us up well for a 
slow-moving, gradual increase 
into more severe conditions

• July – advisory
• Beginning august (D0) – incipient
• Middle August (2 counties in D1) – 

alert
• Beginning September (D2) – 

conservation
• Middle September (D3 for 2 weeks) 

– emergency
• End of September (D2) - 

conservation

• This case also highlights the lack 
of guidance on how to step into 
lower drought severities – how 
do we back out of drought 
phases

• US Drought Monitor map (all 
drought types map) triggering 
FSA ag assistance 

• % area of drought severity is not 
currently outlined in movement 
into the next phase



Challenges Cont.



Most important component of hydrologic system to 
MoDNR

• Wherever impacts are seen/reported! 
• Agriculture: precipitation (amount and timing), soil moisture, 

groundwater availability, surface water availability (farm pond storage), 
evapotranspiration 

• Drinking water reservoirs: precipitation, streamflow
• Drinking water wells: groundwater/recharge
• Power generation/public utilities: precipitation, streamflow
• Commercial Navigation: precipitation, streamflow

• These lead to what Impact Teams are stood up and where 
resource focus needs to be



Guidance that would be appreciated from this 
Committee

• How to account for flash drought in drought plan preparations

• How to back out of drought phases

• Thoughts on using US Drought Monitor as an agriculture assistance 
mechanism 
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