
Protecting or improving rangeland condition requires 
comprehensive landscape management strategies. Land managers 
have embraced a landscape-scale philosophy and are developing 
new methods to inform decision making such as satellite imagery 
to assess current conditions and detect changes, and predictive 
models to forecast change. 

Unfortunately, no coordinated system currently exists for 
integrating these new approaches with existing management 
methods. The Nature Conservancy is working with public and The Nature Conservancy is working with public and The Nature Conservancy is working with public and The Nature Conservancy is working with public and 
private land management partners to develop a set of private land management partners to develop a set of private land management partners to develop a set of private land management partners to develop a set of 
analytical and monitoring tools, the Landscape Toolbox, to analytical and monitoring tools, the Landscape Toolbox, to analytical and monitoring tools, the Landscape Toolbox, to analytical and monitoring tools, the Landscape Toolbox, to 
enable better rangeland management at landscape scales by enable better rangeland management at landscape scales by enable better rangeland management at landscape scales by enable better rangeland management at landscape scales by 
integrating existing and emerging methods. integrating existing and emerging methods. integrating existing and emerging methods. integrating existing and emerging methods.  

At its foundation, the Landscape Toolbox has two basic premises. 
First, most management questions can be asked at more than one 
scale (see sidebar). Second, any method or technology has a range 
of scales over which it can provide meaningful information to 
answer management questions. The best results will come from 
matching management questions to a mix of technologies and 
methods based on the scale of the question. The goal of the 
Landscape Toolbox project is to demonstrate how,  using the tools 
described below,  different methods and technologies can be used 
together to answer questions at different scales. 

A Multi-scale Information Framework –

An information framework is a collection of methods, 
technologies, databases, knowledge and data used to answer a set 
of questions. The core of the Landscape Toolbox is a multi-The core of the Landscape Toolbox is a multi-The core of the Landscape Toolbox is a multi-The core of the Landscape Toolbox is a multi-
scale information framework for rangelands that allows the scale information framework for rangelands that allows the scale information framework for rangelands that allows the scale information framework for rangelands that allows the 
framework pieces to be organized and applied at the framework pieces to be organized and applied at the framework pieces to be organized and applied at the framework pieces to be organized and applied at the 
appropriate scales to answer specific management questions.appropriate scales to answer specific management questions.appropriate scales to answer specific management questions.appropriate scales to answer specific management questions. 
More than a document of theories, the multi-scale framework is 
the backbone of the Toolbox and will enable managers to 
coordinate different methods and technologies to answer 
questions. The first step defines ecologically-meaningful scales in 
a landscape using a powerful new technique, object-based image 
analysis, that looks for patterns at different scales. Next, the 
processes that created those patterns and scales are described in a 
library of ecological models. Rangeland data and knowledge can 
then be organized by scale, making it clear what information is 
needed, and pointing out the best mix of available field and GIS/
remote-sensing methods and technologies to answer the question. 
This approach provides flexibility when working with multiple 
objectives or responding to new questions because it focuses on 
combinations of techniques that can fill information needs: it is 
not reliant on a small subset of methods. This approach also allows 
new technologies to be adopted more rapidly by fitting them into 
the framework based on information they provide.

Landscape-Toolbox Products 
The three components of the Toolbox discussed below are built 
around an evolving and expanding library of management 
questions from rangeland managers including topics of juniper 
management,  grazing, and sage grouse habitat conservation. 

Multi-scale Landscape Assessment – Tools to help managers match field 
and remote-sensing methods and technologies to scale-specific 
management questions, provide guidance on using the 
information, and determine ecologically relevant scale from 
remotely sensed imagery.

· Software tools based on object-based image analysis for 
detecting and extracting scales from field and image data and 
designing field sampling schemes.

· An Applications Matrix with associated  abstracts that 
evaluates methods and shows what tools and technologies 
could be useful for answering specific management questions.

· A Data Center internet mapping site where commonly used, 
frequently updated layers are organized by scale and can be 
used via a browser or downloaded into a GIS.

Cumulative Landscape Analysis & Restoration Planning – Tools to 
investigate how dynamic landscapes may change over time under 
different management and disturbance scenarios.

· A library of ecological-site-based state-and-transition models 
for rangelands to be used in prediction tools.

· Software, built on ESSA Technologies’ VDDT/TELSA 
system, for using the library model to predict how rangeland 
landscapes may  change over time.

· Functions for adaptive management and planning: evaluating 
different management scenarios, estimating variables, 
quantifying uncertainty, and monitoring results of predictions.
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Asking the same question at different scales: an example
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Often the same question can be asked at different scales, and may require 
different information to answer it at each scale. Below are examples of how 
the question of Sage Grouse habitat could be asked at three different scales.

Coarse scale

Medium scale

Fine scale

· Where are areas with contiguous sagebrush cover?
· How much has sagebrush habitat been lost to agricultural conversion or 

development across the range Sage Grouse?

· What areas support the mixture of habitats necessary for Sage Grouse 
complex life history?

· Where are nearby agricultural areas that may be good foraging and brood 
rearing habitats?

· Where are areas of adequate sagebrush and understory cover for nest
concealment?

· Is Sage Grouse habitat quality sensitive to disturbances common to 
agriculture/development?

- state/region-wide level

- district or working-group

- allotment/pasture or local site



Landscape-Toolbox Products ( continued)  –
Landscape Visualization - Three-dimensional visualization software 
to transform the arcane language of planning and management 
into an immediately understandable picture of landscapes and 
their potential future.

· A simplified interface for creating 3D visualizations of 
rangeland data or plans.

· Functions to export views from the Data Center mapping web 
site or visualizations created on a desktop GIS to Google Earth.

· A library of 3D symbols for common rangeland plants for use 
in creating visualizations.

Anticipated Users 
The Landscape Toolbox targets a wide range of potential users 
including public land management agency staff and private 
landowners. Users without GIS will have access to important, and 
up-to-date, data layers and guidance on how to use them. Users 
with GIS experience like agency managers, biologists, or private 
consultants can download the same layers to desktop GIS 
programs and also use features like the applications matrix/
abstracts, cumulative landscape assessment, and landscape 
visualization tools to help them select and apply the best 
information sources. Finally, GIS and remote-sensing experts will 
use the scale-detection and extraction tools and cumulative 
landscape assessment tools to create map products and models of 
landscape change that will be used in the Toolbox.

Implementing the Landscape Toolbox –

Our development of the Landscape Toolbox is being piloted Our development of the Landscape Toolbox is being piloted Our development of the Landscape Toolbox is being piloted Our development of the Landscape Toolbox is being piloted 
in two Idaho landscapesin two Idaho landscapesin two Idaho landscapesin two Idaho landscapes: the Owyhee Uplands in the 
southwestern corner of the state, and the Southern Pioneer 
Mountain and Craters of the Moon National Monument region 
in south-central Idaho. Both of these areas have diverse, high-
quality rangelands and experience a wide range of land uses and 
management concerns. The Landscape Toolbox is intended for The Landscape Toolbox is intended for The Landscape Toolbox is intended for The Landscape Toolbox is intended for 
a broader application on rangelands throughout the arid West.a broader application on rangelands throughout the arid West.a broader application on rangelands throughout the arid West.a broader application on rangelands throughout the arid West.

The initial project objectives focus on developing the Landscape 
Toolbox components and demonstrating their effectiveness. 
However, successful implementation of the Landscape successful implementation of the Landscape successful implementation of the Landscape successful implementation of the Landscape 
Toolbox by our project partners hinges on the ability of users Toolbox by our project partners hinges on the ability of users Toolbox by our project partners hinges on the ability of users Toolbox by our project partners hinges on the ability of users 
to understand its components and to efficiently use the system to understand its components and to efficiently use the system to understand its components and to efficiently use the system to understand its components and to efficiently use the system 
to produce valid analyses.to produce valid analyses.to produce valid analyses.to produce valid analyses. An important part of the project is  
creating tutorials, and training land managers in implementing the 
Landscape Toolbox both for land planning and public 
presentation. Test cases will be thoroughly documented. Land 
managers trained in the use and presentation of the Toolbox can 
provide a scientifically credible picture of rangeland health that 
can be easily understood by diverse audiences.

Advisory Team –  To ensure that the Landscape Toolbox To ensure that the Landscape Toolbox To ensure that the Landscape Toolbox To ensure that the Landscape Toolbox 
is scientifically sound and fits within our partners’ is scientifically sound and fits within our partners’ is scientifically sound and fits within our partners’ is scientifically sound and fits within our partners’ 
management systems, we have assembled a project advisory management systems, we have assembled a project advisory management systems, we have assembled a project advisory management systems, we have assembled a project advisory 
team team team team composed of individuals with a range of professional skills 
and perspectives. All committee members have strong 
backgrounds in rangeland science or management.  About half of 
the committee consists of scientists specializing in monitoring, 
inventory and assessment techniques. Other members bring to the 
committee an understanding of how the Landscape Toolbox can 
be most useful to land managers in meeting practical needs.   

The project advisory team helps guide the general execution of the 
project, provides technical guidance on integration of the Toolbox 
components, and ensures that the Toolbox ultimately meets the 
needs of both public and private rangeland managers. The 
Advisory Team also helps ensure that the Landscape Toolbox 
complements rather than duplicates other rangeland assessment 
efforts.
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