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"The Land Health Concept and Conservation”
(1946)

" ALDO LEOPOLD

Symptons of “Land Sickness” Bt e 1o alih

* Abnormal erosion g 'of‘the Land

* Decline of yields
* Shortening of species lists

Dominance of plant weeds




Use of Qualitative Protocols and Indicators

* Parker Three-step (BLM & Forest Service-
1950's)

* Phase I Watershed Inventory (1970's)- "Soil
Surface Factors”

* Riparian Proper Functioning Condition (1990's)




National Research Council- 1994

* Evaluated current and
historic agency monitoring
and inventory procedures

RANGELAND |
 HEALTEL

* Recommended improvements
(e.g., rangeland health
matrix) to better
characterize health of
rangelands




Ratimg:

Interagency Version 1-2 Protocols
1995-2000
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Abstract

Panels of experts from (he Society for Range Management and
the National Research Council propased that status of rangeland

Resumen

Un panel de expertos de la “Society for Range l\'lanage;uenl" ¥
¢l “National Research Couneil” propusieron que ¢ estado de los

ecosystems eauld be ascertained by evaluating an site’s
potential to conserve soil resources and by a series of indicators
for ecosystetn processes and site stability. Using these tecormmen-

de les deros podria ser
el potencial que ua sitio ecoldgico tiene para conservar recursos
del suelo, y por una serié Je indicadores de procesos ecoldgicos y

dations as a starting point, we de ped a rapid, q i
ntethod for ing a instime statuy of
Evaluators rate 17 indicaters o assess 3 ecosystem attribules
(soil and site stability, hydrologic function, and biotic integrity)
for a given location. Indicators include rills, water flow patterns,
pedestals and terraceties, bare ground, uilies, wind scour and
it areas, litter t, soil resi 1o erosion, soil
surface loss or degradation, plant composition relative (o infiltra-
tion, soil cottipaction, plant functionalistructoral groups, plant
morlality, litter amount, annual production, invasive plants, and
reproductive capability. In this paper, we detail the development
and ion of the igue and i luce a modified ecologi-
«cal reference worksheet that documents the cxpected presence
and amount of each indicator on the ecalogical site. In addition,
we review the intended applications for this fechnique and clarify
the differences hetween assessment and monitoring that lead us
to d this technique be used for t-in-fime assess-

del sitip, Utk estas come
punto de partida, desarrollamos un ripido métado cualitative
para evaluar ¢l estado de agostaderos en un punie especifico en
€l tiempo. Se evaluaron 17 indicadores para asesorar 3 atributos
del ecosisterna (suelo y estabilidad del sitio, funcién hidroldgica, ¢
integridad bidtica) para un sitio especifico. Estos indicadores
incluyen riachuelos (canalillos), patrones de eseurrimiento,
pedestales y terracetas, suelo desnudo, quebradas (carcavas),
erosién eélica y dreas de deposicién, movimiento de mantillo,
resistencia del suelo a la erosion, degradacién o perdida de ta
superficie del suelo, compusicion vegetal con relaciin a la infil
tracién, compactacitn del suelo, grupos vegetales funclonales y
estructurales, mortalidad vegetal, cantidad de mantille, produc-
cién anval, plantas invasi apacidad de rep ion. En

¥
este informe, detallames el desarrollo ¥ evolucion de esta téenica,
‘También introducimos una tabla de datos de referencia ecolégica
medificada que decumenta 1a presencia esperada y Ia cantidad

ments and not be used for termporal monitoring of rang sta-

de cada indi en el sitin En adicidn, lag

tus, Lastly, we propose a mechanism for adapting and modifying
this technique to reflect improvements in understanding of
ccosystem processes, We suppord the need for quantitative mea-
sures for monitoring rangeland health and propose some mea-
sures that we believe may address some of the 17 indicators.

P das para esta técnica y clarificamas las difer-
encias entre evaluacion ¥ monitoree que nos llevaron a recomens
dar que esta (éenica deberd ser utilizada para evaluacién de un
punito en ¢l tiempo, ¥ no para un monitoreo teniporal de ¢f cstade
de agostaderos, Por ultimo, recomendamos nn wiécanisme para
adaptar y modificar esta téenica para reflejar mejoramientos y
entendimiento de los procesos de ecosistemas. Soportamos la

Key Words: Soll stability, gic function, hiological integri-
ty, status, erosion, i inventory
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idad de medidas para el i desalud de
los , por lo cual pr algonas medidas que
creemos que pueden tomarse en cuenta para algunos de los 17
indicadores.

Rangeland assessments in the United Stutes over the past centu-
ry have relied heavily on the Clementsian view of plant succes-
sion that plant communities progress or regress along predictable
courses of defined communities in response to changes in distur-
bance or envi | regimes, i ing grazing and precipi
tion (Clements 1920, D: is 1949): R, Tand scienti
and have i ingl i the appropriatencess
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Changes from Version 3.0 10 4.0
(Page iii)

Reference Sheet

Evaluation matrices are ecological site-
specific

Litter Movement indicator moved from
Hydrologic Function to Soil/Site Stability
Attribute

Added Quantitative/Qualitative linkages

Revised worksheets to improve usability.




Changes from Version 3.0 to 4.0

Reference Sheet now used to integrate and document a//
sources of reference information (pages 74-79).

Reference Sheet (Standard Example)

Avthor(s)/participant(s): Wimermucoca Class Particpants (May 12-15, 2005)

Confact for lead avther Reference site used? fes

Date: 5/11/05 MLRA: 024Xy Ecological Site: Loamy 2-10" PZ, 024x¥005MY. This s be verified based on soils and climate
[see Ecological Site Description). Current plant community cannct be used to idenfity the ecological site.

Composition (indicators 10 and 12) based on: X Annual Preduction, __Foliar Cover, _ Biomass

Indicators. For each indicator, describe the potential for the site. Where possible, (1) use numbers, (2) include expected range of
values for above- and below-average years for each community and natural disturbance regimes within the reference state, when
appropriate and (3) cite data. Continue descriptions on separate sheet.

1. Number and extent of rills: Minimal on slopes less than 10% and increasing slightly as slopes increase up © 50%. Rills spaced I5-50 feet apart
when present en slopes of 10-50%. After wildfires, high levels of natural herbivery or exterded drought, or combinations of these disturbances, rills
may double in numbers on slopes from 10-50% afier high intensity summer thunderstorms.

Presence of water flow patterns: Generally up to 20 feet apart and short (less than 10 feet long) with numerous obstructions that alter the
water flow path. On slopes of [0-80%, flow patterns increase in number and length. Fow pattern length and numbers may double after wildfires,
high levels of natural herbivory, estended drought, or combinations of these disturbances if high intensity surmmer thunderstorms eccur

Number and height of ercsional pedestals or terracettes: Plant or rock pedestdls and terracettes are almost dlways in flaw patterns.
Wind caused pedestals are rore and only would be on the site after wildfires, high levels of natural herbivory, extended drought, or combinations of
these disturbances. Pedestals of Sandberg bluegrass on pedestals outside water flow patlerns dre generdly mused by frost heaving, not eresion.

Pedestals and terracettes would be particularly apparent on 10-50% slopes, especidlly immediately after high intensity summer thunderstorms.




Changes from Version 3.0 t0 4.0

Ecological site-specific evaluation matrices strongly
recommended (Page 25)

Departure from Reference Sheot

Indicarar

Greater than 75%
bare ground with
entire area
connected. Only
cccasienal areas
where ground cover
is contiguous, mostly
patchy and sparse.

Much higher than
expacted for the
site. Bare arsas ars
large and ganerally
Cl:ll'lrIE'C"'Ed.

Madarate

Madarara

Slight to

Mana re

&0-75% bare ground. Bare
patches are large (>24"
diameter] and connected.
Surfoce distrbance areas
becoming connected te one
another. Connecivity of
bare ground broken
occasionally by contiguous
ground cover.

Mederate to much higher
than expected for the site.
Bare areas are large and
sccasionally connscad.

4540% bare ground
with much conneclivity
especially associated
with surface
disturbance.Individual
bare spaces are
large and dominate
the area.

Mederately higher
than expected for the
site. Bare areas are
of madarate size
and &p:-rudicn:”}r
connected.

Moderare

30-45% bare ground.
Bare spaces greater
than 12~ diameter and
rarely connected. Bare
areas associated with
surface disturbonce are
larger > 15"] and
may be connected o
other bare |:|-:|h:|'|E-<...

Hightly to moderately
higher than expected
for the site. Bare areas

are small and rarsly
connected.

Slight

bare ground; bare patches

should be less than 8107
diameter and not connected;
occasional 127 patches
associated w/shrube. Larger
bare pakhes also asseciated
with ant mounds and small
mammal disturbances.

Ameunt and size of bare
areas match that expected
far the site.




Changes from Version 3.0 10 4.0

Added Quantitative/Qualitative Linkages (page 112)

Indicator Quantitative Indicator Measurement (References)

Bare % Bare Ground Line Point Intercept (Monitoring
Ground Manual and Measuring & Monitoring
Plant Populations)

Monitoring
Manual

for Grassland,
Shrubland and

Savanna Ecosystems

by
Jafl
s

Volure |: QuickESiet

Interpretation

Bare ground is positively
correlated with runoff and
erosion

o MEASURING

&

| MONITORING

Plant Populations




Terminology

Whats the
difference?

* Inventory
* Monitoring

* Assessment




Inventory

The systematic acquisition and analysis of
resource information needed for planning and
management. This information is generally not
collected as frequently as monitoring data.




Monitoring

The orderly and quantitative collection, analysis
and interpretation of resource data to evaluate
progress (trend) toward meeting management
objectives.

7% Cover

Attribute 1980 (1990 |2000
Bare Ground 12 20 26

Live Plants 47 34 27
(canopy)




Assessment

The process of estimating or judging the value
or functional status of ecological processes
(e.g., rangeland health). It is generally a
"moment-in-time" evaluation that is not
repeated in the future (not a monitoring tool).

. E t.’,-"i
)

"Interpreting Indicators of Rangeland Health, Version 4"




Quantitative & Qualitative Studies

* Quantitative
* Objective
* Measure attributes

e Qualitative
- Observations

* Describe or rate e A [
attributes o N ) S
‘Cheatgrass is rated as abundant”




Uses and Constraints

IIRH is primarily a qualitative assessment protocoll
There are benefits in use and limitations in
application:

Appropriate Applications Limitations in Use

Initial health evaluation Requires local experience

Identify "at risk” areas Doesn't establish cause
Select monitoring sites Not a stand-alone decision tool

Communication tool Not a monitoring technique
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