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Hydrologic Data, Models, and 
Analyses



Hydrologic Data

� Climate 

� Streamflows

� Groundwater Levels

� Soils

� Landuse

� Water consumption 

� Hydrogeology



Hydrologic Modeling

� Hydrologic system is easily observed.

� Much more difficult to understand causal 

relationships.

� Some things easily inferred (e.g., flooding).

� Other relationships are extremely complex 

(e.g., stream-aquifer interactions)

� Untangle various effects with Models.



Hydrologic Modeling Process
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Hydrologic Analyses

� Understand the 

impacts of water 

use in time and 

space

� Groundwater Use

� Surface Water Use



Groundwater Depletions



Surface Water Use

� Reservoir 

Operations

� Diversions

� Recharge

� Spills

� Consumption

� Comingled Uses



Current Models and Studies



Water Supplies and Water Uses



Water Supplies and Water Uses

� Current Processes in IMP areas

� Republican Basin

� Compact accounting prescribes methods and 

allocations

� Conjunctive management studies (WaterSMART)

� Upstream portion of the Platte Basin

� First increment focuses on post 1997 uses

� Excess flow and conjunctive management studies



Water Supplies and Water Uses

� New Evaluation Methods
� Other Basins across the state

� Basin Water Supplies
� Streamflow

� Groundwater Depletions

� Surface Water Consumption

� Total Water Uses
� Groundwater Consumption

� Surface Water Consumption 

� Instream Flow Demands

� Hydropower Demands

� Downstream Water Demands



Water Availability and Water 
Shortages



Water Availability and Water 
Shortages

� Variable water supplies

� External factors – Compacts and 

Agreements 

� Existing groundwater and surface water 

uses within Nebraska



Water Availability and Water 
Shortages



Water Availability and Water 
Shortages

Republican River Basin Water Supplies and Uses



Water Availability and Water 
Shortages

INSIGHT 
(Integrated Network of Scientific Information and GeoHydrologic Tools)



Water Availability and Water 
Shortages

� Water Supplies

� Basin water supplies

� Groundwater depletions

� Surface water depletions

� Streamflow

� Water Uses/Demands derived from:

� Meter data

� Diversion records

� Climate data

� CROPSIM outputs

� Water administration data

� Land use data

� And more…



INSIGHT Statewide: Supply



INSIGHT Statewide: Demand



INSIGHT Statewide: Nature & 
Extent of Uses



INSIGHT Basin: Overview



INSIGHT Sub-Basin: Supply



INSIGHT Sub-Basin: Balance



Summary

� Sound water management planning requires foundational data on 
water supplies and water uses such that times of availability and 
shortage can be identified

� Through IMPs the Department works in conjunction with local NRDs 
to develop extensive information on water supplies and water uses 
in fully appropriated and overappropriated areas such that water 
management projects can be most effective

� This years release of the new fully appropriated report and INSIGHT 
will provide detailed summaries of water supplies, water uses, and 
balances at the sub-basin level that can support proactive planning 
efforts



Thank you

Questions?


