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Presentation Goals

1. Review our history and expansion of 
expertise and resources at the Survey

2. Show how Survey data are used in 
statewide applications

3. Present current work on water 
dynamics in western farmlands and 
eastern floodplains in Kansas

4. Provide a summary of harmful algal 
bloom research in Kansas

5. Leave key takeaways



• Organized efforts to inventory the 

biota of Kansas began in the 1860s.

• The Kansas Biological Survey was 

formally established in 1911 by the KU 

Chancellor.

• In 1959, Kansas State House Bill No. 

133 recognized the Kansas Biological 

Survey as a unit of state government.

• Non-regulatory state agency

History



Statute 76-338

… survey the animals and plants, 
especially native animals and plants of 
economic and educational importance

… publish reports 

… receive and administer lands needed 
by the state of Kansas for the study, 
preservation, or use of native animals and 
plant resources

…accept grants, state moneys, or any gifts 
or donations

Mead’s milkweed



• In 1986, the Kansas Natural Heritage Inventory was established by the Kansas Legislature to identify 

ecologically important sites across the state, and became part of the Survey. 

• In 1997, the Kansas Applied Remote Sensing (KARS) Program (established by NASA and the State in 

1972 to conduct research on applications of satellite imagery technology) was folded into the Survey. 

• In 1999, the 1947-established KU Field Station became administered by the Survey. 

• Monarch Watch 

Expansion of Scope



…because of sponsored projects

Kansas Biological Survey Budget FY 2019 FY 2020 FY 2021

Positions funded by KU 1,842,044 1,710,622 1,966,538

Other operating expenses 18,751 10,529 10,529

Total 1,860,795 1,721,151 1,977,067

Sponsored Project Expenditures* FY 2019 FY 2020 FY 2021

Non-federal funds (e.g., grants and contracts from the State, foundations, not-

for-profit organizations, industry, and other universities) 1,183,930 863,006

Federal funds (external grants and contracts; e.g., NSF, USDA) 3,022,182 2,811,998

Total 4,206,112 3,675,004
*grants and contracts processed through KU Center for Research

Return on investment 226% 214%



Reporting Structure

• Annual report published every year

• Quarterly review with director

• Annual review of director

• 5 year review of director

• 5 year review of research center

KU OFFICE OF RESEARCH 

Simon Atkinson, Vice Chancellor

Kansas Biological Survey

Sara Baer, Director

KU OFFICE OF RESEARCH 

Belinda Sturm, Associate Vice Chancellor

KU Field 

Station 

Director

KU Field 

Station 

Staff

Survey 

Administrative 

Staff

Scientists & 

Split Appointed 

Faculty



• Designated research center at KU.

• Interdisciplinary and multi-institutional research on plants, animals, microbes, ecosystems, 

nutrients, soil carbon, and water resources. 

• Employs 70-100 researchers annually: faculty/scientists, staff, technicians and students.

• Faculty members teach classes at KU and mentor emerging scientists at all levels.

• Most employees are supported by funding coming from outside the State.

• Growing involvement in public outreach and service activities at local, state, regional, and 

national levels. 

• Increasing infrastructure for research on campus and at the KU Field Station made possible 

by external funding from the National Science Foundation (NSF).

Today



Established in 1947 to “foster scholarly research, environmental education, 

and science-based stewardship of natural resources.”



KU Field station contains >3,500 acres of land in various locations throughout eastern Kansas. 

Core Area

Medicinal Plant Garden

Anderson Prairie

Baldwin Woods



Armitage Education Center Pavilion, a rammed-earth structure 

designed and built by KU architecture students.



The Armitage Education Center conference room, laboratories, greenhouse, 

and cabins for visiting scientists at the KU Field Station. 



One of many nature trails on lands administered by the KU Field Station.



Outreach to the broader community: prairie restoration site at Free State High School.



KU Field Station Core Research Area



KU Field station is a National Ecological Observatory Network (NEON) transitional forest site.  

Prairie and agricultural sites are located at Konza Prairie.



• s

.
KU Field Station contains several experiments in grassland and old fields. 

The ‘Dimensions in Biodiversity’ experiment looks at how drought affects plant-soil interactions. 



Experimental ponds at the KU Field Station. 



Experimental mesocosms at the KU Field Station are used to study  

methods of remote water testing.



Survey work includes monitoring stream 

physical and biological conditions.



Internationally renowned expertise on rivers and freshwater organisms.



Several Survey scientists study soil processes relevant to sustainable and 

regenerative agriculture and collaborate with KSU.



Plant survey at Smoky Hill Air National Guard Range.
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Natural Heritage Program at the Survey is the main source of information 

on the precise locations of at-risk species.



Data Sources

•KDWPT

•KDHE

•KBS

•researchers

•museums

Kansas Natural 
Heritage Inventory

•quality control

•data integration with 
GIS interface

International 
Database

•NatureServe

Uses

•assessment

•planning

Statewide Applications

•Natural Resource Planner

•Crucial Habitat Assessment Tool

•State Wildlife Action Plan

Natural Heritage Program works closely with other state agencies to make 

information discoverable and accessible for assessment and planning. 



The KARS program monitors cropland & rangeland vegetation productivity using satellite data. 

Maps are generated weekly to show changes in plant health across the U.S. 



Past work included bathymetry studies to estimate water volume,  sedimentation infill and rate, 

and production of the Atlas of Kansas Lakes.
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World of periodic deficit 

and excess.

World of water deficit.

How can we sustain groundwater for 

future generations?

Western Kansas



Investigating playa wetlands as conduits for High Plains Aquifer recharge. 

• 22,000 playas mapped

• 84% of playas are cropped

• marginal farmland

• inconvenient to crop around

Ogallala 

Small rainwater-fed 
wetlands: playas

Water accumulation 
and higher infiltration

KBS

KGS

KWO

EPA



Might farming around playas be a win-win for producers (better return) & wildlife (more habitat)?     

Four years of yield map data courtesy of Vulgamore Family Farms.

100

KBS

KGS

KWO

EPA



World of periodic deficit 

and excess.

How can we be better prepared for 

when extreme flooding strikes?

Eastern Kansas



Saving time, money and lives:  real-time flood mapping tool under development in 

collaboration with KWO & the Kansas Division of Emergency Management.

Neosho River, 2007

Manhattan, 2018
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Surface Waters of Kansas





In the last 20 years, a blue green problem started to 
emerge: harmful algal blooms. 

“HABs”

Milford Military Marina 2017 bloom.



Harmful Algal Blooms

NOT your average pond scum

This blue-green goo is disrupting our waters

Cause serious costs 



Harmful Algal Blooms in Kansas

• Can produce potent toxins

• Blooms have poisoned dogs and cattle

• Can produce taste-and-odor compounds

• HAB compounds increase drinking water cost 

by $1000/day/treatment plant

• But not always

• We don’t know why.



Marion 2017

Norton 2018

Kanopolis 2020

Shawnee 2020

Webster 2019

Milford 2017

HABs happen in lakes, large and small.



Blooms have occurred across state in the last decade.



What conditions create HABs?

• Light

• Nutrients

• Water

N-P-K

Algae are tiny plants and need the same resources as crops.



Where do we find the answers to 
our HAB problem?

Current projects at the Survey. 



Sediment coring

Sediment cores are used to create a historical record of HABs in a lake.



Milford

HAB indicator

Data from Milford show HABs dramatically increased in the early 2000s.



Milford Water Quality Data: Nutrients

Phosphorus increased in early 2000s, when HABs also increased.



How do we stop HABs?

Limit nutrients… or limit light?

Novel geoengineering study at the KU Field Station showed rock flour killed 70% of HABs. 



KWRI/KDHE/NSF funded experiments = Learn important factors + mitigation testing

KDHE/CoL funded In-lake buoys: 

short-term forecasts

KWO funded Cores + Data = Long-term forecasts

2018 KUFS tanks 2020 KUFS ponds 2019 BHS mesocosms

2020 Clinton buoy 2020 Marion buoys 

Many steps are needed to predict duration and severity of HABs.



Takeaways

• The Biological Survey conducts a wide range of theoretical and applied 
research, much of which addresses water quality and quantity concerns in 
Kansas.

• Our State-supported efforts aim to map flood extent in real time to support 
emergency response and prevent human catastrophe, understand the role of 
playa wetlands in aquifer recharge and farmland productivity, and reveal 
causes and treatments of harmful algal blooms to improve the quality of 
water for human health, wildlife, and recreation.

• Continued support will be critical for the Survey to provide insight, 
information, and services facilitating cost-effective management of water 
resources in the State. 

Thank you.


