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Presentation Goals & Outline

. What is Mid-Scale Data and how does it
compare to National and Local scale info?

. How is it generated?

. What does it get you and why is it needed for
ecosystem service outputs?

. How is it used in agency planning?



What is Mid-Scale Data?

e Defined by
— Spatial Extent
— Spatial Resolution
— Attribute Resolution



Spatial Extent

e Local (e.g., map of birds at PDX)
* Regional (e.g., GNN maps of the PNW)

 Nationwide (e.g., LANDFIRE EVT, USGS GAP
vegetation)



Spatial Resolution

* Fine-scale data = 1m or finer spatial resolution
(NAIP or LIDAR)

e Mid-scale resolution = 30m spatial resolution
(Landsat)

 Broad-scale resolution >= 250m spatial
resolution (Modis)



Attribute resolution

Single-species maps
Community types (e.g., Ecological Systems)

Multivariate information on vegetation
community composition and structure

— NN Imputation = a multivariate prediction

— Maintenance of covariance structure (Henderson
et al. 2009)

Confidence of predictions



Uses for estimating ecosystem services

e When data depth is needed
e Flexible vegetation summaries.

 When accurate areal representation over large
areas is of primary importance. (e.g., ‘how
much of watershed ‘X’ is covered with closed-
canopy forests?)
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Legend
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What's missing in GAP?

* Vegetation Structure

— useful for estimating habitat value for wildlife or
carbon or wood product availability

e Site attributes (down wood, snags, litter)

— Useful for evaluating fire risk, wildlife habitat or
biomass

e Species Composition of the Vegetation (system)

— Useful for summarizing ecological condition
e (e.g., invasive species)



Methods: GNN

gradient space geographic space
CCA (2)
AXis 2 calculate
(e.g., Climate) axis scores ®

of pixel from etudy
&‘\ mapped data layers .

CCA
Axis 1
(e.g., elevation,

(3)
find nearest-
neighbor
plot in
gradient
Space

Using nationally available FIA & AIM data to generate midscale data




Methods: Random Forest (RFNN)

e One Classification Tree:

MTM100 F 21.1095

DEM < YEIRE <
MTM300l< 13.874 |
SLPPCT & 58
37 |J3CL—29-3f CATIQEY_<_4.ZQ|859

5365

8793 4847




Methods: Random Forest (RFNN)

A whole forest of classification trees!

TM100 <,22.9069 ANNHDD < 2766.21 TM200 <,22.9549
T T T

10.3216 STDTM10( < 16.1739 STRATUS|< 201.108

TM100 419.0223 FOG< 0.5

[iEEmEEe] e 433‘8293 ANNHDD k 34699IEDTM10d < 46.7235 TM200 435.1356
4108 5120 mEes |7_‘ | | | | 8694

B9 8639 9148 5675 3517 4192 4607 5832 5559 8269

MTM300 < 28.9494 DECMINT < 48.1696 TM100 < 22.9069
T T T

MTM700 § 27.8564 R5700 <|185.313

MTM300 ¢ 13.8683 IDSURVEY <0.5
TM100 419.0223 DISTINF:b

DECMINT § -214.70ECMINT § -276.5678506 5086
MTM300 § 43.8013 [ | Rs700<[145.622 |
3922 AnEEZ 5136 4280 3668 6104 = pidd

6770 8947 7896 4737 5833 8480

Each tree model is built from a random subset of explanatory variables and
input data.

When the model is applied to mapped data, each tree ‘votes’ on which Plot
best represents a pixel should be.




Mid-Scale Data vs National Data for
Species Habitat Mapping

Northern Spotted Owl
/ Habitat on Mt. Hood.

Greater Sage Grouse Habitatin _—"
Southeast Oregon.




Identify

Identify from: 1 <Top-most layer>

- gapindcov_OR.img
... Morth Padific Mountain Hemlodk Forest

3| Location: -1,987,549.618 2,751,552.709 Meters

i |
Field Value
Pixel value 178
QID 40
COUNT 2284611

el vALUE_1 178
COUNT_1 6311065

RED 0.3093
i GREEM 0.52157

BLUE 0.47059

CL 01

MWVC_CLASS  Forest & Woodland

5C 01.C

MWC_SUBCL Temperate Forest

FRM 01.Cc.02

WVC_FORM  Cool Temperate Forest
Mo Doog

v MWVC_DIV Western Morth American Cool Temperate Forest
Nl MACRO_CD  MO25

MVC_MACRO Vancouverian Subalpine Forest

LEVEL3 4523

ECOLSYS_LU - Morth Pacific Mountain Hemlodk Forest

el| MVCMES 01.C.2.0009M025E178

1€
jal]

€
| Identified 1 feature

> e



Identify from:

<Al layers=

[+I-gnn_maosaic

=8 g_apilnd::ou'_DF‘..img
i~ Morth Padfic Mountzin Hemlock Forest

Location:  -1,987,914.516 2,751,353.674 Meters
Field Value
TPHTOL_GE_3 1020.9199
TPHINTOL_GE_3 2156,2655
VPH_GE_3 748.3249
VPH_3 25 32,5731
WPH_25_50 99,3645
WPH_50_75 234.927
WPH_75_100 185.3636
VPH_GE_100 196.0917
VPHC_GE_3 743.3245
VPHH_GE_3 0
QMDC_DOM 83,9997
QMDH_DOM 0
QMDA_DOM 63.9997
QMDC_GE_3 24,583
QMDH_GE_3 0

QMDA _GE_3 24,563
OMDC_75PCT 49,0139
MMNDBHBA _ALL 53.0359
MMDEHBA_CON 83,0359
MMDEHBA_HDW 0
STPH_12 25 158.1472
STPH_25_50 107. 1534
STPH_50_75 15,7452
STPH_75_100 2
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Identify
[

Identify from:

I <All layers>

[#- currentveg

=8 g_aplndcov_OR.img
- Columbia Plateau Low Sagebrush Steppe

MVCMES

location:  -1,757,614.546 2,343,210.301Meters
Field Value
Piwel value 483
Q1D 112
COUNT 11159644
WALUE_1 483
COUNT_1 16021083
RED 0.61176
GREEMN 0.7095
1 BLUE 0.4902
CL o3
MVC_CLASS  Semi-Desert
5C 03.B
MVC_SUBCL  Cool Semi-Desert Scrub & Grassland
FRM 03.B.01
MVC_FORM  Cool Semi-Desert Scrub & Grassland
DIV D40
| MVC_DIV Western Morth American Cool Semi-Desert Scrub & Grassland
o MACRO_CD  M170
| NVC_MACRO  Great Basin & Intermountain Dwarf Sage Shrubland & Steppe
LEVEL3 5306
ECOLSYS_LIJ  Columbia Plateau Low Sagebrush Steppe

03.B. 1.D040M170E493
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Forest Canopy Cover
Also available in national scale




IMAP_QMD

Tree Diameter

Available only in mid (or fine)
scale data and needed to
model ecosystem service
outputs

138.9831 0



Why Is Mid Scale Data Needed to Model
Ecosystem Service Outputs
for Land Management Agency Planning?

Because it is the data needed to make
State and Transition Models work



State-and-Transition Models (STMs)

Simulate changes in vegetation over time due to succession,
disturbance, and management activities

Are a modeling form of Box and Arrow Diagrams

Agency models historically were developed in the Vegetation Dynamics
Development Tool (VDDT) which are non-spatial simulations.

These simulations run in the Path Landscape Model
A spatial version (ST-Sim) is available from APEX (apexrms.com)




State-and-Transition Models

Herbaceous > Open shrub - Closed shrub = Woodland

Herbaceous layer: SUCCESSION

Perennial
bunchgrasses

!

Mixed grass

!

Exotic annual : - o
grasses 1-9 15-24 0w | Western Juniper /
mountain big sagebrush

DEGRADATION

DISTURBANCE




State and Transitions
describe changes
over time, which can
be converted to
ecosystem outputs

Low-severity fire

High-severity fire



Use Mid Scale Data to Run Models and
Hook to Outputs

Evaluate
management
scenario

State and
Transition Models

Fuels

Wildlife habitat

Treatment finances

Watershed

v

Output

»

Intrepretations

\ 4

Ecosystem Services

Economic Terrestrial
potential habitat
Aquf‘;\tic Wildfire-fuel
habitat hazards

wd




Merchantable volume

Merchantable Volume, Sawtimber,

Biomass

Sinmilation year
— Merchantable velume removed by management

—— Merchantable velume removed by all disturbances ineluding management
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Vegetation
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Alternative 2
Treatments first

I 17_DM_tigh
I I7_DM_Low
- T_DM_Mod

7 Wiles - ST5 0G Low
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Integrating Climate Change & Land
Management Models

Climate

Information MC2 Dynamic Global
Vegetation Model

liteform
gradient
model

— ﬁ'iZ‘Z.““"Q State-and-Transition Models

live biomass

i lifefarm mixture Climate_info rmed

biomass mortality
fire and consumption
N nutrient loss
and release
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mixture > soil moisture
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™ | | growth




Midscale data is not all Terrestrial

NWI is relatively high spatial resolution with uncertain accuracy....yet can

Oregon
EXPLORER

Wetland Restoration Planning
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Wetland Information
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Channel Type Classification

STREAM MORPHOLOGY
Pool-riffle (wide valley floor)
Pool-riffle (narrow valley floor)

e Plane-bed

— Step-pool

- Cascade with wood-forced step-pools N

— Cascade T T T A
0 25 5 10 Kilometers

— Colluvial

Based on Montgomery and Buffington 1997



And Can Include Species

Occurrence status - Washington ground squirrel

-

- Canfirmed
I:l Probahle
- Extirpated

SR A e
hge )

B “‘ii.




Mid-scale data can improve species maps

California mountain kingsnake Lampropeltis zonata

Predicted
Habitat
quality
within
occupied
watersheds




Conclusions

Mid Scale data can provide information to improve
modeling of ecosystem service outputs

Mid Scale data provides critical inputs into state and
transition models which predict many ecosystem
service outputs from management decisions

Mid Scale data is created from nationally available
datasets with proven methods

Mid Scale data is available in some areas of the US, and
cab be developed across the country if federal agencies
worked together and decided to make it happen

Jimmy Kagan, INR-Portland, jkagan@pdx.edu
jimmy.kagan@oregonstate.edu, 503-725-9955




