\

Oroo

PRBO Conservation Science

Decision support systems for the California Landscape
Conservation Cooperative - highlights from year 1

Grant Ballard

PRBO Conservation Science




PRBO Conservation Science

Science to improve conservation outcomes

 Founded in 1965
« 120 staff and seasonal

biologists
« 2009 Budget: ~$6.7m

Pelaluma headquarters
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A Collaborative Effort
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What I'll cover

 What is a Decision Support System in the context of
the California Landscape Conservation Cooperative?

* Overview of the California Avian Data Center (CADC)
as a Decision Support System

o Examples of Decision Support Tools being developed
for CA LCC hosted at CADC
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What is a DSS?

e Decision Support Systems (DSS) are tools that
support business and organizational decision-making
activities.

A DSS is an interactive system that helps decision
makers compile useful information from raw data,
documents, personal knowledge, and/or models to
identify and solve problems and make decisions.

e DSS’s should help the CA LCC bring data and
partners together in a common adaptive conservation
framework.
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Technical requirements for DSS development

Three fundamental components of DSS architecture:
1. the database or knowledge base

2. the model (i.e., the decision context and user
criteria), and

3. the user interface.

* The users themselves and experts outreaching to
these users are also important components of the
architecture.
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Decision Support Tools

« Individual components of a DSS tailored to specific
audience and specific decision (or set of decisions) to

be made.
 Three broad categories:
- 1. Scenario evaluation — what if...?
- 2. Performance evaluation — report cards, dashboards...

- 3. Recommendations for specific circumstances

A DSS should support responsive generation of
DST’s as new needs arise.
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What is the California Avian Data Center?

SV NBIZIINI-WAVIAN DATA CENTER

a partner of

CADC is a regional node of the Avian Knowledge Network (AKN) hosted
by PRBO Conservation Science.

CADC integrates data on birds and ecosystems to improve conservation
outcomes today and in the future.

CADC's goal is to make timely and relevant scientific data and analyses
readily accessible to habitat managers, conservation practitioners,
scientists, and the public.


http://www.avianknowledge.net/�
http://www.prbo.org/�
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The California Avian Data Center today
www.prbo.org/cadc

Calsrnla Avinn Date Conter - Colfarnin Avisn Dets Condes - Mazilla [rafor

Ir———— > 100 projects for dozens of
SO DATA CENTER B ' partner organizations
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e Point counts, area surveys,
banding data, at sea surveys,
etc...

Where will the birds he?

Medeling Bird Dincrbaticn Respanees
o Clirmate Change in Calfomia

» Passerines, shorebirds,
seabirds

* Tools for field work, managing
data, analyzing results, DST’s

=
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« Conservation plans

We grow toward the needs of our users/partners
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CADC is a node of the Avian Knowledge Network
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eBird, Researchers)

4 {

PARTHER

[ |
i ¢
PARTNER
-

PROVIDER

Figure 1

i .
- [ ]
PROVIDER LUSER
. .
@ [ ] [ ]
i [ i
USER PARTHER w PARTMER
T T ACCESS CONTROL *
WORLDWIDE
ACCESS CONTROL AKN AGCESS CONTROL

Coordination
Como b of
CADC Qrmnithology NADC
s .

CALIFORMIA NORTHEAST US

w

w
ACCESS CONTROL

Metadata,
data schema, Node
& applications

Mature
Counts
lird Studies

'

AKMN as a system of nodes and users of avian observations

TOHLNOD §5320V



PRBO Conservation Science

The CADC Data Lifecycle

CADC as a Decision Support System:
capturing, managing, analyzing, and
visualizing avian observation data and
associated environmental data

Create | Capture
Project Observations|

Publish » Analyze » Visualize




PRBO Conservation Science -—> B - >

Create project
Capturing the study design
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Capture Observations

Adding data interactively or in bulk

©J Biologist - Add Area Search/Survey Observations 2 - Mozilla Firefox
File  Edit Bookmatks

View  Hiskary Tools  Help

\“’ - -
BN Biologist
prbo

Home | Locating Your Study Site | Entering and Proofing Data

“rou are

logged in as
mifitzgibbon @prbo.org

Dummy data in Plumas/Lassen {(DUMM} = Hickman Gulf{HIGU} > Hickman Gulf Site 1{HIGUO1)
Yisit: 0 Date: 2009-02-13  Start time: 08:00:00  End time: 08:20:00 Give Us Wour

Feedback
copy table to: CSV HTML 0O C PDF

N o ) e T e e 2

AMARC  American Robin

MNOMO  Maorthern Mockingbird | 3 3D ¥
CAGD Canada Goose 55 55C »
SACR  Zandhill Crane 10 1av
4 rows
Add New Observations
*Species Code aor
Mame 7, 1ol #h
*Ohbservation Data 7; BLPH - Black Phoebe
GHOW - Great Horned Cwl
HOFI - House Finch {e.g., woodpeckers)), H (Wing whir {e.g., hummingbirds, B
HOLA - Horned Lark o3, ¥ (Wisual)
HOSP - House Sparrow

— = ', Display 7, Pair 7, Material 7, Food 7, Mest 7, Fledge 7,
Behavior | HOWE. - House ‘Wren

RSHa - Red-shouldered Hawk O O O O O O

Ohbszery., Comments 7,

save + next species
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Data-rich California

Breeding Bird Sampling Locations
hosted at CADC

e Standardized Point Counts

e Citizen Science Data (eBird)
»80 million records available
» spanning > 40 years

r ey TheCornellLab
e Audubon  ofOmithology
v
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Objectives for year 1 LCC projects at CADC

Use downscaled regional climate model projections, estimates of sea
level rise, and other projections of physical environment to:

1. Project future shifts in bird distributions and population dynamics

2. Inform conservation priorities for California avifauna in climate
change context

3. Inform monitoring priorities for California avifauna in a climate
change context
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Projecting Future Bird Distributions

www.prbo.org/cadc

Spatial Predictions of
Occurrence

Maxent and GAMSs

IIIIIII*

Observational Data

Environmental Variables
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Projecting Future Bird Distributions

www.prbo.org/cadc
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“Climate Clusters” — places with similar climate, soill,
and topographic conditions

IR (RIE THE
LI

Veloz et al. in prep.
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Assessing where there will be the most change from
a wildlife and habitat perspective

Standardized euclidean distance

[ |e001-75
[ | 75.01-250
[ 250,01 - 2,400,000

(2000 — 2070)

Veloz et al. in prep.
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Changes in Bird Communities and Uncertainty —
informing priorities for monitoring programs

GFDL bird community dissimilarity |:| CA_LCC
20 bootstrapped generallized dissimilarity models ¥
; [ JcAalLcc

Bray-Curtis dissimilarity

Standard error

[ ]o.0011-0.0018
[ Jo.o0019-0.002

-0.73
075 [ ]0.0021-0.0022
_0.78 [ ]0.0023-0.0026
.08 - 0.0041

-0.89

Veloz et al. in prep.



PRBO Conservation Science

Systematic Conservation Prioritization

ZONATION

k

e ZONation (Moilanen and Kujala)

Spatial Conservation planni AMewor!
ind software

- Multi-species spatial conservation
planning software

- Hierarchical prioritization of landscape
(vs. targets)

- Species “core area” algorithm retains
high value areas for each species

- Can incorporate uncertainty



PRBO Conservation Science

Climate change may alter conservation priorities

Current Weighted Habitat Value Future {(Mean) Weighted Habitat Value
0-025 ek gl 7y

0.25-05

05-06

06-07

0.7-075

0.75-08

08-085

085-09

09-095

% 0951

’ UrbaniSuburban

WRRRRRBRET

Stralberg et al. in prep.
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Small overlap between current and future highest priorities

Top 10%

|
32% Overlap

Top 10%

Stralberg et al. in prep.
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Future conservation priorities better protected

Overla

Curren

Future o
(D)
o
[&]
Urbani 2
5‘? ® Overlap
Protec = E Current
Q
% m Future
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Top 10% Top 20% Top 30%

Stralberg et al. in prep.
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Tidal Marsh Bird Population and Habitat Assessment
for SF Bay Under Future Climate Change Conditions

 How will tidal marsh bird populations respond to changing
climate?

« For marsh-endemic species, assume habitat availability and
suitability is limiting factor
* Vegetation composition and structure determines habitat

Su |tab | I |ty (Spautz et al. 2006, Stralberg et al. in press)

e Sea level rise (and salinity change) will determine future
habitat availability and suitability

i " s i
Black Rail Common Yellowthroat Song Sparrow
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Elevation Change — Combined Scenarios

Suspended Sediment Assumptions
mg/L (Low-High)
| 25-50

] 25100 Organic Accumulation
—| B 50100 | (Low-High)
jand [ | 50150 1
= i [ 1100150

- [ | 100300

L | [ 150300

Year 100 - Low Sediment, Low Organic, High SLR (1.65 m/century)

Elevation wrt MHHW (m)
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~, v | []-05--03m (low marsh)

= B 0.2- 0.1 m (mid marsh)
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: No Data o
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Levee layer prepared by Lisa Schile, UC Berkeley
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Projecting changes in vegetation composition with

sea level rise

Present distribution

Distribution in 2100

Other

] Urban
Levee boundary
Probability of occurrence

PP PN
B B P L B g
R A PR DR A
e - N

Levee boundary
Probability of occurrence

Schoenoplectus americanus (Bulrush)

Veloz et al. in prep.
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Web Mapping Tool Preview

San Frar!cisco Bay SealLevel Rise:

=ty iy = Al i Aboutthe Maps & Data
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Elevation data in 2010
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™

Upland {above +0.3m)

High Marsh {(+0.2m to +0.3m)

Wid Marsh (-0.2m to +0.1m)
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Subtidal {below -1.8m}

Bay water level
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