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DF site index model/ESD
15t: the ECOLOGICALSITE

An ECOLOGICAL SITE (ES) is a
distinctive kind of land with specific physical
characteristics that differ from other kinds of
land In its “ability to produce a distinctive
kind and amount of vegetation” (NFM)

“Forestland landscapes are divided into

Ecological Sites for the purpose of
Inventory, evaluation and management. . .”

ESD’s are Ecological Site Descriptions
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Background & Assumptions:
* The NRCS Soil Survey will serve as the base for the

construction of ESD’s.

« ESD’s will be comprised of groupings
of solls.

 The groupings will be based on ecological
and management parameters.

 The NRCS Major Land Resource Areas
(MLRA) will be the larger geographically
represented boundary for ESDs.
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What Factors Combine to
FACE%%QLS cal Produce a Unique ES?
FORMATION | . . .
A Systern of Soils are a result of five major
Quantitative Pedology Influences working together....

sParent Material
eTopography

*Biota (including vegetation)
Climate

*Time

Hans Jenny

& OGS :
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Forest Habitat Types:

\« Northern Idaho
eCentral Idaho

eEastern Idaho

Habitat Types are a vegetation
classification TOOL useful for
conceptualizing and grouping
Ecological Sites.

A OIS
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ESD’s will include:

Draft 5/1/08-Not For Public Release E S D
. Name

UNITED STATES DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE

e site information

ECOLOGICAL SITE DESCRIPTION

ECOLOGICAL SITE CHARACTERISTICS o physiographic features

Site Tvpe: Forested

Site Name: Climax (or “Stable™) .—\spcn'

T — e climatic, water, soil, wildlife,
Major Land Resource Area: 058A Northern Rolling High Plains, Northern Part

For further information regarding MLRAs refer to: etC . fe atu reS

http://soils.usda. gov/survey/geography/mlra/index. html

An Idaho map of the MLR A areas can be viewed at:

http://www.id.nrcs.usda. gov/technical/maps/mlra_big.jpg L p I ant CO m m u n I tl eS

Phvsiographic Features
This ecological site typically occurs in narrow valleys (draws. coulees) associated with

upland positions and high canyons. On lower elevations this site is limited to cooler north [ ] S I te I n d eX p ro d u Ct I VI ty
] ]

and east aspects.

e management and other
Interpretations

A OIS
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Reference State

Reference
] Community
Community —_—
phase
HCPC —
Community

phase

<

N . . . :
Community pathway: Time, disturbances, natural mortality, etc.
A ONRCS Y pathway yete.
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STATE TRANSITION MODEL — Ecological Site FO43AY 002WWA
Warm Frigid Xeric Loamy FoothillsfMountainsides {Dou glas-firarm Dry Shrub)
Pseudotsuga-menziesii/Physocarpus malvaceus; Psuedotsuga-menziesi/Symphoricarpos albus

1. Reference State

1

PP-DF/ninebark w/G-F-S
Overstory Structure: Open,
mostly one story PP with
scattered DF seedlings
Tree Canopy: 40-50%
Tree Age: 125+ years

T1Qa ‘LMa
1.2

DF-PP/ninebark-snowberry
Overstary Structure: 2-3
storied, mostly DF, few PP.
Tree Canopy: 40-50%, (50-
70%)

Tree Age: 125+, (B0-80)

1.3

T1.3a 1.2bl

1.5b

13
Grass, Forb, Shrub
Overstory Structure:
One story - grass, forb,
shrub {ceanothus spp.)
Tree Canopy. < 5%
Tree age: 1-5 yrs.

1.4
DF-PP/ninebark-snowberry

Overstory Structure: 2-3
story, mature DF PP

over DF regen

1.4b- /1 (50.60%)

40)

Tree Canopy: 60-80%,

Tree age: 80-100, (10-

15¢ 1527

1.4c

15

1.2¢

Tree Age: 30-80

DF-PP/ninebark-snowberry
Overstory Structure:
One story DF-PP pole
stage dense stocking
Tree Canopy: 60+%

T 16a
13c¢ 10

5, |PF-PPImixed shrubs-

grass

Overstory Structure: One
18D Jstory seedlingisapling

ree canopy: 50+%
ree Age: 1-20 yrs.

<

1.4d

T1A

R2A?

B

R3A?

2. Invasive Species State
(Spotted Knapweed)

21
Spotted Knapweed Invasion
Overstory Structure: mostly one
story of knapweedwith some grass
and scattered DF-PP
Tree Canopy: < 20%
Tree Age: 1-80 yrs

3. Cropland/Pasture

Forest Converted to
Cropland or Pasture
Overstory structure: annual
crops or cool season pasture

T
& OGS

O

Pathway



ESD review

Site Index Model
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2hd:- THE MODEL

ny did NRCS do this?

nat value will 1t have?
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i wvarmen o s cemmenare . 1D601—S0il Survey
Agrcuburs w0l “ o
weene ey Of Boundary County

O E= EZF areadaho A Soil Survey is:
bentoe | |

Part Il

A systematic examination and
mapping of soils across the
landscape,

A description of different soil
types,

*An interpretation of the uses
and limitations of various local
;,-,';.,;mm.., i i ek et s o S i o '

=
ublicaton, mons dats on sal properties may have beenoohcctedm wtorpretationg
dal-apodou:s ing in pwvccr-l-ocoulnhpuxd d.t:l.ﬁouto
scoessed through the Web Sol _uwe,( vt 5.u8 '

& OGS :
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Forest Productivity
Interpretations include:

v'Site index value for viable
commercial species

v'Yield estimations (shown at
“Culmination of Mean Annual
Increment-CMAI” at a specific

age).
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Forestland Productivity
S
Potential productivity
Map symbol -
andsolame Common trees Volume of i
wood fiber
Cu tac

1
Aquic Xerofluvents Black cottonwood

- Douglas-fir, Grand fir, Western white
Grand fir — pine
Western redcedar =
Western white pine m
N

A OIS
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Geospatial Projection of Douglas-fir Site Index
A T o TR W Y\ e

Clearwater County
Revelation:

NRCS site index data
and the....

University of Idaho IFTNC
geospatial project-Mark
Kimsey

Pseudotsuga menziessi

14
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DF site index model/ESD

™ .‘c.':‘,. .‘.~ s
'E;f.'j.'}'t Lds <0 ’fr ‘
. ol 14 "g_‘ '“;:‘("' B . e
::i"‘h,“ AN SN

Differences:

Fixed vs. Continuous
data analysis

Regional and local
variation Is captured

GIS directly captures
more site variables—
climate, topography,

etc.

15
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The NRCS Project Facts:

o Contract with University of Idaho (IFTNC) to develop the model
 Include the same area as Forest Habitat Types of Northern Idaho
» Geospatially update and house all NRCS data
o Will use Douglas-fir as the comparison species

» Project Monserud as the site index reference
« Will gather as much outside Doug-fir site data as possible

» Involve a multitude of forest partnerships
v

Improve the reliability of Doug-fir site index predictions

A OIS



DF site index model/ESD

Site Index for Doug-fir:

« prior to 1990-Used Meyer —

1990 until present-Cochran =

*Present-Monserud

& OGS ;
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How NRCS will use the
model:

e Strengthen soil survey
interpretations

 To help develop and test NRCS
Ecological Site Descriptions (ESD)

e Share results with partner
agencies

e Aid in conservation planning

e Springboard to other forest/soils
geospatial projects

18
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Partners and Sources of Point Data

INTER MOUNTAIN
FOREST T_REE NUTRITION

!

Habitat Types of N. Idaho:
This is the project area

o NRCS Natural Resources
\ "/} Conservation Service
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North Idaho Site Index Study Area
« NRCS, IDL, CDT, NPT (n = 1585)

ONRG
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Elevation

DF site index model/ESD
Topographic factors

Stage Parameters (1976, 2007)

Elevation
Elevation?

Slope

Slope x Cos(Aspect)
Slope x Sin(Aspect)
InElev x Slope

InElev x Slope x
Cos(Aspect)

InElev x Slope x Sin(Aspect)
Elev? x Slope

Elev? x Slope x Cos(Aspect)
Elev? x Slope x Sin(Aspect)

Parameters shown to be
correlated with MAI and SI

21
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Climate factors

Name of Variable or Cluster
d100
dd5_f
mat_f

Climate
autocorrelation
factor reduction

mmax_f
miwm_{

adi_sqroot

gsp_inches

map_inches

[ Lljlll i

T T T T T T T T 1
1.0 09 08 07 06 05 04 03 02 01 00
Proportion of Vari i

e Climate factors strongly
correlated to max SDI

— MTCM(-)

— ADI (-)

— FFP(+)

— DD5 (-)

— SMRSPRPB (+)

22
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Soil factors

Volcanic Ash

Available Soil ’ SO|I Available Water

Water — Integrates OM, coarse
fraction, soil texture, soil
depth to limiting feature
or 150cm

— Concerned it masks the
effect of volcanic ash as
seen in max SDI modeling

— Included ash cap layer
derived from SSURGO
and STATSGO data

23



e Typical regression modeling assumes the
independent variable effect is constant across
space

— Is this a valid assumption in biological systems
designed with inherent phenotypic plasticity?

— Can plasticity be captured using spatial modeling
techniques that allow the effects of environmental
variables to vary across space?

A OIS
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Testing for Non-Stationarity

e Geographically Weighted
Regression

— Prediction surface derived from

relationships between Sl and

environmental variables

— Stepwise process used to identify

correlated variables

— A global AND local analysis of variable

affect on SI

* Final model form:
= Yi=Bopy + By Xy + BapXag +
By Xk * Ei

A OIS

25
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Results

 Topographic variable
— Ln(Elevation)
* Nonstationary

e Estimate range: 147 (-,+)

-
N
g

-
o
v

©
T

\

»
i

b
=

Douglas-fir Site Index (ft)

0 1000 2000 3000 4000 5000 6000

Elevation (ft)
A ONRCS
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Results

e Climate

— Ln(Annual Dryness Index)

* Nonstationary

e Estimate range: 757 (-,+)

-
N
g

1004

80+

60+

Douglas-fir Site Index (ft)

40-

0

1 2 3 4
Annual Dryness Index (DD5/MAP)

5

A ONRCS
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Results

e Climate

&

— Ln(Degree Days >5C)

e Stationary
e Estimate: 89

Douglas-fir Site Index (ft)
® ® o M
T 2 9 =9

B
e

1000

1200 1400 1600 1800
Degree Days >5°C

2000

ONRG
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Results

e Climate

— Ln(Frost Free Period)
* Nonstationary
e Estimate Range: 260 (-,+)

\

30 60 90 120 150 180

- -
(=2} (o] o N
L g2 & %

Douglas-fir Site Index (ft)
E-N
¥

Frost Free Period (days)
\
L IRE



DF site index model/ESD
Results

e Climate

— Ln(Mean Temp Coldest Month)

* Nonstationary
e Estimate Range: 99 (-,+)

g120-

>

-5100"

£

£ 804

uh) \

& 604

S

S

(o) 40"

D | 1 1 | 1
-10 -8 -6 -4 -2 0

Mean Temp. Coldest Month (C°)

A ONRCS
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Summary

 Preliminary GWR Model

& o

Elevation, climate driven

Aspect/slope and their interaction
with elevation NS

Wo/climate variables, aspect/slope
terms slightly significant (~+/-2 feet)

ASW input needs to be refined to
better capture the ash cap effect

Model R2~ 0.4

Douglas-fir is plastic - More data?

NRCS

Douglas-fir Si

B 50-65

65 - 69

69 — 74
7478

78 — 82

82 — 87
N 87-94
B 94 -126

31
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Future Efforts

® FIA(n=1076)

e |f climate is the main driver
— Include fuzzed FIA data points

\e4 @ NRCS & Partners (n = 1585

— Local GWR radius search is considerably larger
than 1km climate grids

— Plot elevation, slope, aspect observed

-Mean
t-test

— Issue will be soil/geology correlation oy

—

e Work with NRCS to refine soil inputs

Mean Annual Precipitation (mm)

adb,
g

e |nvite other partners to enhance end product

* Final product out by June 30, 2014

Correlation
test

y=0.9771x + 17.944
R?=0.9633

500 1000 1500

A ONRCS
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Q!

Gariglio Frank
United States Department of Agriculture

State Forester
NRCS

208.746.9886 x 113
Frank.Gariglio@id.usda.gov
1630 23rd Ave Suite, 1101-B
Lewiston, ID 83501

Mark Kimsey
Univeristy of Idaho

208-885-7520 Work
(208) 874-7833 Moabile
mkimsey@uidaho.edu.

Intermountain Forest Tree Nutrition Coop...
Univeristy of Idaho
Moscow, ID 83844-1133

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national
origin, age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic
information, political beliefs, reprisal, or because all or part of an individual's income is derived from any public assistance
program. (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at 202-720-2600

(voice and TDD).

To file a complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington,
D.C. 20250-9410 or call 800-795-3272 (voice) or 202-720-6382 (TDD). USDA is an equal opportunity provider and employer.

A OIS
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