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Project objectives

Goal:Inform agencies responsible for lark habitat management & conservation

!

= create a GIS tool to quantify & track SHLA habitat across lower 169 km of Columbia River
= develop a probability model to remotely identify & monitor lark habitat

= make maps of lark habitat at all 25 USACE dredge disposal sites

= develop avariable that can identify lark habitat by seral stage (young, mature, old)

= characterize the distribution and stability of lark habitat within and between years



Modeling Flow Diagram
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Logistic Regression Modeling process

e Build main-effects model from conceptual diagram

Contains all significant variables from conceptual diagram (e.g., seasonal climate variables,
topography, vegetation- when necessary)

Examine scale of covariates

Test for interactions

Look for autocorrelation (i.e., autologistic regression)
Calculate model-fit stats (e.g., ROC, AIC, classification table)

* Develop competing sub-models

Systematically remove one or more variables
Recompute model-fit stats

e Select most parsimonious model

“anaccurate approximation to the interpretable information in the data at hand.”
Keep it as simple as possible, don’t overfit
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Use Sentinel-2 Satellite Imagery

European Space Agency satellite (launched in summer 2015)
10-m spatial resolution

Updates every 4-8 days

Freely available to everyone

Google Earth Engine seamlessly mosaics and

atmospherically corrects it



Project area summer 2016
Sentinel-2 natural colorimage & Corps deposition sites
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Built predictive models with Lark
presence/absencedata & logistic regression
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Importance of Normalized Difference Vegetation Index
NDVI: values at lark locations: 2016 (n=230)
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What spatial resolution to model lark habitat (1Im — 10m)?
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Compare Im & 10m NDVI: Corps versus Sentinel 2

ROC Curve

10m spatial resolution imagery was a
Better classifier of lark habitat than

1.0
Source of the Curve H
1mresolution  AAIC=5.66
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08 Reference Line
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0.6 95.0% C.l.for EXP(B)
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Test Result Variable(s) Area Std. Errof Sig. Lower Bound | Upper Bound
Pre_nd10m .760 .021 .000 .720 .801
Pre_nd1m .738 .022 .000 .696 .780

a. Under the nonparametric assumption

b. Null hypothesis: true area = 0.5



Predictorvariable: Sentinel-2
Normalized Difference Vegetation Index (NDVI
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Predictorvariable: deposition age
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Predictorvariable: terrain ruggedness index
(TRI) 400m radius
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Predictorvariable: Sentinel-2
SD of NDVI - 100m radius
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Boxplots— Environmental valuesat lark presence/absence 2016

0.40000000000— 70.00000000000 —

o _— TRI 400m radius
0" SD in NDVI |

01 67 1 OO m ra d i u S 50.00000000000 — %15

0.30000000000

o
" 40.00000000000
© e
5 020000000000 e
B 401 &
2 * 30.00000000000
821 8
00 20.00000000000
0.10000000000—
10.00000000000 L3905
o
0.00000000000— 0.00000000000 —
T T T T
000000 1.000000 000000 1.000000
sample sample
226
30 P— [+]

0.80000000000 N DVI - 1 0 m

Deposition Cells Sentinel 2

a g e (y e a rS) 0.60000000000 |
20—
° o 0.40000000000
=) o 222
< © o
o 154 b=
2 3
s € 0.20000000000 | -
10 Q
0.00000000000 —
E 217
-0.20000000000 —
0
T T ) I
P I 000000 1.000000

sample sample



Model selection & accuracy assessment

ROC Curve
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Predictor/model relationships — model 3
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Larks increase within higher model probability
classes

Q@ SHLA finald_4_5_18.mxd - ArcMap ===
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help © Drawing~ R O-A- 0) Aial 10 vBIUA-H-B. . @E[FQ2I « - O -
Depda Bx9 b - | 128164 Y EEERE P [& SHLA Prob_mod2_usace tv] B fin < (@ (00 | [ _ | Editor~ c

Table Of Contents o x
’_: CRR ANE
Low : 4.87937¢-005 -

= O SHLA_mod2_probl0_May25_July25 2
Value
()
B8
=2

= SHLA_color_June01_Augl5_2016.tif
RGB
MM Red: Band_1
[ Green: Band 2
M Blue: Band_3
= [ SHLA_Prob_mod1_June0l_May25_Ju
Value
High : 0.548522

Low : 4.59129-006

= O SHLA_Prob_mod2_May25_July25_201
Value
High:0.773275

Low : 3.7547e-005

< 1 »

[= Table Of Contents | Table

@e|&n « »

444223218 5120757.009 Meters

= G ARSI ) o




Lark density increases in higher

probability classes: 2016 (n = 230)
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Create a designer variable to predict habitat
suitability based upon seral stage (young, mature, old)
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Creating a 4-class predictor variable: unsuitable,
Pre-suitable (young), suitable (mature), post-suitable(old)



Proportion of larks within each suitability class
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4-class designer variable in Google Earth Engine (2016)
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Habitat predictions for years 2016 — 2017)
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Designer variable: habitat suitability classes: 2017
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Summary

Successfully created a new predictive model of lark habitat
Model runs seamlessly in GEE or ArcGIS

USACE will begin using model this summer

Model willinform FWS’ Biop and Corp disposal schedule
Model can be adapted for many other species and locations

Data and GEE are free!



