
Proposed Adaptive Management 
Experiments on Small Semiarid Watersheds

Leonard J. Lane
Hydrologist

USDA- ARS (Ret.)
ljlane2@msn.com

Th is  p re s e n ta t io n  co n ta in s  
u n p u b lis h ed  d a ta  an d  s h o u ld  
n o t  b e  c it ed  w ith o u t
au th o r  p e r m is s io n .



ARS Exper imental 
Watersheds

Experimental Watershed

31    50' No 

Santa Rita Experimental Range

31    50' No 

110    55' Wo 

110    55' Wo 

N



Santa Rita Data Sets

• Hydrology & Sediment
– Precipitat ion
– Runof f
– Sediment
– Channel Volume

• Soi ls
• Vegetat ion
• Cl imate
• Management

– Stock ing Rates
– Livestock Treatments

Descr ipt ive Character ist ics
Locat ion Maps
Boundary Surveys
DEMs
Topo Maps
GPS Coordinates
Aer ial  Photographs

Ecological Si te Descr ipt ions
Rangeland Health Evaluat ions
Bibl iography



Key Elements of Adaptive 
Management Strategies

A Proces s  for Integrated Natural Res ource  
Managem ent  
•  Mandate  for Action – Stakeho lders  
•  High Lev e ls  o f Uncertainty  
•  Decis ions , Actions , Ev aluations , Adaptations  all 
Docum ented
•  Managem ent Actions  Meas urable / Tes table
•  Decis ions  Open to  Re- ev aluation
•  Com m unication- Good Science  and Com m on Sens e



Conceptual  Model of  the Process
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The integration of data, organizations and knowledge must be adaptive



Analyses and Interpretat ion

• Descr ipt ive stat ist ics of  monitor ing 
data

• Time ser ies analyses of      “              “

• Double mass analyses of    “              “

• Simulat ion model ing
Point / Plot  Processes

Upland Process

Watershed Processes                



Role of  Simulat ion Models

• To spat ial ly and temporal ly integrate 
moni tor ing data (enhance 
interpretat ions)

• To summar ize histor ical  
relat ionships

• To predict  future responses
Assists in Compar ison of  Paired Watershed 

Responses (Point  to Watershed Scales)

Assists in Designing New  Adapt ive Managem ent  
St rategies



Role of  a Decision Suppor t  
Component

• Integrate data, analyses, m odel ing, and 
exper t  judgment  in decision mak ing

• Ensure appl icat ion of  a repeatable, mul t i -
object ive decision m ak ing process

• Compare w atershed management  
al t ernat ives

• Assist  in choosing a path f orw ard—w hen 
and how  to adapt  t he m anagement



Selected Examples:
Double Mass Analyses -  Runof f

Santa Rita Watersheds 8 and 7, Continuous Grazing & 
Control vs Brush Removal - Runoff Impacts
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Selected Examples:
Double Mass Analyses – Sediment  Yield

Santa Rita Watersheds 8 and 7, Continuous Grazing & 
Control vs Brush Removal - Sediment Yield Impacts
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Selected Examples:
Upland Erosion Model ing vs Watershed SY

Santa Rita Watersheds 5 through 8, 
Estimated Hillslope Erosion vs Measured Sediment Yield
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Selected Examples:
Using a Decision Suppor t  System

Evaluating Fire Break Road Management 
Alternatives
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Sum mary of  Background and 
Data

• There is an extensive, mul t i - at t r ibute 
database for  t he 8 smal l  w atersheds (4 
t reated and 4 cont rol ) at  Santa Ri ta

• Near ly 3 decades of  data can quant i f y 
cont rol  vs. t reatm ent  ef f ects

• Simulat ion models add value to the 
interpretat ions and feed the Decision 
Suppor t  Systems

• Decision Suppor t  Systems help choose 
and evaluate Adapt ive Managem ent  
Al ternat ives



Proposed Path Forward
Get  Cur rent  on Data & Analyses

• Make al l  databases cur rent

• Integrate the databases in a DBMS

• Analyze and interpret  t reatment  
ef fects for  al l  8 watersheds f rom 
1976 – Present

• Document  data, analyses, and 
interpretat ions



Proposed Path Forward
Adapt  the Management

• Def ine a f ew  al ternat ive management  
systems for  t he 4 t reated w atersheds

• Use data, analyses, model ing, t he DSS and 
exper t  judgment  to select  a new  
managem ent  pract ice to apply to the 4 
t reated w atersheds

• Def ine the moni tor ing, analyses, 
model ing, object ives, and DSS, to use in 
Adapt ive Managem ent

• Document  al l  of  t he above



Proposed Path Forward
Operate the Watersheds under  New Treatments

• Begin new  operat ions and moni tor ing

• Fol low  the Adapt ive Management  Process
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