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modeling is complicated! This simplifi



Focal species: Stenella
frontalis

Common name:
Atlantic SpOtted A“"-‘»"FT‘?::'-S___ ‘:~...~:,=f~'-3-;'?; =2
Dolphin

Photo: Garth Mix

Distribution:
Tropical and warm
temperate Atlantic

Study area:
Eastern
U.S.

Map: OBIS-SEAMAP



Species observation data

(& OBIS-SEAMAP - Internet Explorer provided by Dell (=] & [z
Q U ‘E http://seamap.env.duke.edu/ - I ‘7| X } | Google 2 |

. e — - —_— — ot »
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Terms of Use Help Contact Accessibility Login

¥ OBISSEAMAP

Home Datasets Species Providers About

Observations Available in OBIS-SEAMAP
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&BIS

OCEAN BIOGEOGRAPHIC
INFORMATION SYSTEM

The Ocean Biogeographic
Information System (OBIS)
Is a global database of
marine species observations.

The OBIS-SEAMAP system at
Duke University holds the
records for seabirds, marine
mammals, and sea turtles,
including records gathered
during NOAA cruises.



Environmental predictor
variables

Bathymetry: SST: Chlorophyll:

ETOPO2V2 from Monthly Monthly

NOAA NGDC climatological 4km climatological
AVHRR Pathfinder SeaWiFS chlorophyll-
from NOAA NODC a from NASA GSFC

Images shown above are for month of March



Step 1: Download species
pOINtS

2 Search DGIR Records and Create Points (2) [

—— - Download points using MGET tool:

l http: //seamap.env.duke.edu/digir/DiGIR.php

Db s Presence: Records of Stenella frontalis

Filter expression (optional)
| Order = 'Cetacea’ AND Latitude > 25 AND Latitude < 45 AND Longitude

Absence: Records of other cetaceans

DiGIR resources to query (optional)

——

—
§> k
DiGIR data elements to retrieve (optional) @ B \ S D%G IR

OCEAN BIOGEOGRAPHIC

[ L 1 |+

INFORMATION SYSTEM

ScientificName ﬂ y a A\
- A =\
YearIdentified ﬂ W \
MonthIdentified ﬂ | |
DayIdentified
InstitutionCode

il

The tool uses the DiGIR protocol to

-| retrieve data from OBIS servers
[ ok | Cancel Apply Show Heip >> |




&R DiversityMap.mxd - ArcMap - Arcinfo

= £ lLayers
= Cetaceans_NW_Atlantic
ScientificName

® Stenella frontalis

binary

habitat

stderrors

wsiearth.tif

Display | Source | Selection

| Drawing ~ K 0 @ | O~ A~ < [l Al
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| File Edit View Insert Selection Tools Window Help
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Step 2: Convert oceanography to Arc
rasters

1. Download with FTP from NOAA and NASA:

® ETOPO2 bathymetry — 1 binary file
® AVHRR Pathfinder monthly climatological SST — 12 HDF files
® SeaWiFS monthly climatological chlorophyll — 12 HDF files

2.Convert to ArcGIS rasters using MGET tools:

% Step 1: Convert oceanography files to ArcGIS formats lEjﬂ.lE‘
Model Edit View Window Help

=l & %I'hlﬁl_l z 3)zx2z] @l N




Step 3: Sample oceanography at
POINtS

Attrutes of et I (o E [
OBJECTID * Shape * ScientificName Yearldentified | Monthldentified | Dayldentified | Presence | Depth SST Chlorophyll -
» 1| Point Tursiops truncatus 1998 8 18 0 (3
2 | Point Tursiops truncatus 1998 8 19 0
3 | Point Physeter catodon 1998 7 10 0
4 | Point Physeter catodon 1998 7 10 0
S | Point Physeter catodon 1998 7 10 0
6 | Point Balaenoptera acutorostrata 1998 7 10 0 -
Record: ﬂ ﬂl 1 j ﬂ Show: I Al Selected I Records (0 out of *4000 Selected) Options ~
* Need to sample rasters and populate
fields
* Must sample SST and chlorophyll by
A
date : \ vV v v
Attributes of Habitat Model_Points S
OBJECTID * Shape * ScientificName Yearldentified | Monthldentified | Dayldentified | Presence | Depth SST Chlorophyll -~
» 1] Point Tursiops truncatus 1998 8 18 0 -567 | 29.700001 0.094755 |[ |
2 | Point Tursiops truncatus 1998 8 19 0 -541 29.85 0.096544
3 | Point Physeter catodon 1998 7 10 0| -3187 26.25 0.209108
4 | Point Physeter catodon 1998 7 10 0| -3283 26.775 0.187317
5 | Point Physeter catodon 1998 7 10 0| -3477 27 0.183823
6 | Point Balaenoptera acutorostrata 1998 7 10 0 -3633 | 26.924999 0173819 | ~
Record: ﬂ i" 1 ﬂﬂ] Show: I Al Selected I Records (0 out of *4000 Selected) Options




Step 3: Sample oceanography at
PDOINtS

+* Step 3: Sample oceanography rasters at points EIEE
Model Edit View Window Help

a 8| &|=@ & o o= x]s

Sampling bathymetry is
easy because it is static

To sample dynamic data such
as SST and chlorophyll, you
must first calculate the paths
to rasters to sample from the
points’ dates

Then use an MGET batch
samplin

eeoe ¢




Step 4: Create exploratory
plots

ram for
Field (3)

m

Output PNG
file (4)

10 05 00 05 10 15

[ + = Step 4: Create exploratory statistical plots E@u E;ISG;:'::; D;K: = — EB: G;:‘:: D;:Z o =
Model Edit View Window Help
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1] R Graphics: Device 2 (ACTIVE)

1] R Graphics: Device 2 (ACTIVE)
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Step 5: Fit, evaluate, and predict
model

¥ Step 5: Fit and evaluate a GAM and predict habitat @M
Model Edit View Window Help

H & &|@ & s @lmsabzl Kl el L

2 Fit GAM =23 n
Input table
| Habitat_Model_Points ~ =&
Output model file
| C:\DiGIRExample\Habitat_Model_Output\GAM2.Rdata =

Formula
| Presence ~ s(S5T) + s{log10(Chlorophyll))

/V Family (optional) \
{,. .y N\

Presence ~ s(SST) + s(log10(Chlorophyll))

¥ Model options

¥ Point feature options
¥ Automated model selection options
¥ Additional output options

0K Cancel




Partial plots produced by the
Fit GAM tool
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Plotting a recelver operating
characteristic curve

+* Step 5: Fit and evaluate a GAM and predict habitat

& -

Cutoff value (optional)

[V Colorize ROC curve

Plot tte (optiona)

I

¥ Evaluation data options
¥ Output file options

Model Edit View Window Help

H 8| ¥ (@ & o) o e= s & Plot ROC of Binary Classification Model X
Input model file
| GAM.Rdata | ﬂ
Cutoff (optional)
| Automatic |

< |

| »

OK I Cancel Apply Show Help >>

Plot ROC of Binary
Llassiticatic DAE




True positive rate
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The ROC plot

ROC summary stats for cutoff:

0.4 0.6 08

False positive rate

| selects the cutoff close

1.0

0.26

0.21

0.15

0.1

0.05

Model summary statistics:

Area under the ROC curve (auc) = 0.960779
Mean cross-entropy (mxe) = 0.030566
Precision-recall break-even point (prbe) = 0.001866
Root-mean square error (rmse) = 0.087781
Contingency table for cutoff = 0.019638:
Actual P Actual N Total

Predicted P 287 3541 3828
Predicted N 26 32408 32434

Total 313 35949 36262
Accuracy (acc) = 0.901633
Error rate (err) = 0.098367
Rate of positive predictions (rpp) = 0.105565
Rate of negative predictions (rnp) = 0.894435
True positive rate (tpr, or sensitivity) 0.916933
False positive rate (fpr, or fallout) = 0.098501
True negative rate (tnr, or specificity) = 0.901499
False negative rate (fnr, or miss) = 0.083067
Positive prediction value (ppv, or precision) 0.074974
Negative prediction value (npv) = 0.999198
Prediction-conditioned fallout (pcfall) = 0.925026
Prediction-conditioned miss (pcmiss) = 0.000802
Matthews correlation coefficient (mcc) = 0.246384
Odds ratio (odds) = 101.026394
SAR = 0.650065
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Predicting presence for
oceanographic rasters

B Predict GAM From Rasters .
+* Step 5: Fit and evaluate a GAM and pred - @EE
Input model file
Model Edit View Window Help ~] ﬂ
B um u edictor r:
H| & 3|=(@ $ (0[] e -
% sst_month10 e

% chl_month10

le [ % |+

Model variable names for predictor rasters

W

ssT
Chlorophyl

CHEXENE

QOutput response raster

| C:\DiGIRExample \Habitat_Model_Outputihabitat10
Fit GAM Coordinate system
| Ges_wes_1984

Extent

™

&

Y Maximum
I 45.000000
X Minimum X Maximum
-82.000000 I -60.000000
¥ Minimum
I 25.000000 Clear |
Cell size
0.1 5]

¥ Prediction options
¥ Additional output options

OK I Cancel Apply Show Help >>




Rasters output by the

Fie £ Yo et Shcton Took Wdew By
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Predicted presence: ~ Standard errors:/ Binary

classification:
Species range map
produced by
classifying presence
into O or 1 according
to ROC cutoff

Range: 0-0.25 Range: 0 - 0.11

Similar to OBIS-
SEAMAP range map?

Predictions for
October
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