Mapping the implications of low
oxygen (hypoxia) on available
habitat for select species of flatfish
In Elkhorn Slough
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‘Introducton
GIS Problem

Long term monitoring =
Really big Excel worksheet
How to filter, sort, and QA data?
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GIS Problem

How to analyze 250+ rasters?
Calculate the 10t" percentile of DO




‘Introducton
GIS Problem

How to detect influence of climate
regimes on DO— fish habitat?



‘Introducton
GIS Problem

How to calculate fish probabilities of
occurrence for different climate regimes?



‘Introducton
GIS Problem

Is available habitat affected by the
influence of ENSO condition on hypoxia®?
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Elkhorn Slough

Esri Ocean GIS Forum
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Elkhorn Slough
Part of the NERR system

Nutrient loaded

Moderately eutrophic

Important nursery for
juvenile flatfishes
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Heaps of data

The Elkhorn Slough Foundation

Monthly water quality monitoring
23 years + 22 sites = 4,300 records

DO measured in mg*L?
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Heaps of data

4080000

The Elkhorn Slough Foundation

Monthly water quality monitoring
23 years + 22 sites = 4,300 records
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Dealing with a large dataset

Excel too limiting and cumbersome
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Nicked from www.outsidethebeltway.com
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Batch processing too risky and time consuming



Dealing with a large dataset

Excel too limiting and cumbersome
Batch processing too risky and time consuming

Model Builder useful but limited to ArcGIS
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Solution: learn Python

http://www.codeacademy.com
ESRI Press: Python Scripting for ArcGIS
ArcGIS Help

Numpy and Scipy

Learn to code
interactively,
for free.

People all over the world are
learning with Codecademy.
Join in now!

Get Started!
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PYTHON

Scripting for ArcGIS

. . e .
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.' 1 see s =" . Paul A. Zandbergen
-ed o . Q
.
Build Projects Join the Community Be Recognized
Learn to create interactive Stay motivated by joining Build your profile and show off
websites, fun games, and killer groups to code with your 'your progress with points and

apps friends badges
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Python Scripting ey
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Python Scripting

Parse data into
257 text files

4

Filter text files
and create
252 shapefiles

4

Interpolate using
Spline with Barriers
20m cell size
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Python Scripting

Parse data into
257 text files

4

Filter text files
and create
252 shapefiles

4

Interpolate using
Spline with Barriers
20m cell size

4

And more converting and
filtering stuff!
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Python Scripting, cont.

Calculate 10" percentile DO
and create a raster for
each climate regime
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Python Scripting, cont.

Convert to numpy array using
arcpy.RasterToNumpyArray
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Python Scripting, cont.

Use numpy.percentile function
along axis 0 (3" dimension)
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Paranoia not always bad

Bad results with NODATA cells
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Paranoia not always bad

Numpy treats NODATA as valid data

-3.40282346639e+038
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Paranoia not always bad
Masked arrays

Raster 1
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Paranoia not always bad
Maske arrays

Raster 1
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Paranoia not always bad

Solution: convert NODATA to NaNs,
run calcs, then convert back to NODATA
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Only code | will show, promise

if el nino:
print "Adding 0 ino..." ¥ (raster)

eln_srray - lunPyArray (raster, 7, 302, 421, -9.%%¢ NODATA to Nan

5] = MNone

elninc.append(eln_array)

# EL Nino

print "Working on El Nino"

pct_eln = np.percentile(elninc, 18, axis = @) g
pct_eln[np.isnan(pct_eln)] = -3.40282346639e+833 Ca Icu Iatlons a nd
stdev_eln = stats.nanstd(elnino, axis=

stdev_eln[np.isnan(stdev_eln)] = -3.48282346639e+238 Nan to NODATA

# Convert back to rasters, project, and save

pcteln = arcpy.NumPyArrayToRaster(pct_eln, point, 206, 28, "" “
pcteln.save("pctl® _nino")

arcpy.DefineProjection_management("pcti8 nino", sR) CO nve rtl ng
std_eln = arcpy.NumPyArrayToRaster(stdev_eln, point, 2@, 28, "" B baCk to raster

std_eln.save("stdv_nino")
arcpy.DefineProjection_management("stdv_ninc", sR)
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Oh yeah, the fish!

Long-term fish
monitoring dataset

Monterey Bay National
\VERIGERERAERAE
SIMoN program
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Oh yeah, the fish!

10th percentile DO rasters

4

Logistic Regression equation from
fish presence/absence
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2005 flatfish survey
by Ritter et al. (2008)
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Determining available habitat

0-5 NODATA
>5 1

Reclassify




Determining available habitat

: 0-5 NODATA
Reclassify
‘ >5 1
1m;
Resample '

natural neighbors



Determining available habitat

Reclassify 0-> NODATA
‘ >5 1
Resample 1m;
l P natural neighbors
MHW
Extract

polygon



Determining available habitat

Reclassify

4

Resample

L

Extract

4

Convert to polygon
and dissolve




Determining available habitat

Reclassify
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Resample
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and dissolve

4

Add field and
calculate area




Determining available habitat

Reclassify

4

Resample

L

Extract

4

Convert to polygon
and dissolve
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Add field and
calculate area

4

scipy.stats
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English Sole Probability of Occurrence
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Speckled Sand Dab Probability of Occurrence
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2005 Flatfish
Probability of Occurrence
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2005 Flatfish Survey
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Available habitat

Total habitat =9.287 km?




Available habitat

Total habitat =9.287 km?

La Nifa 111 8.475 1.17




Available habitat

Total habitat =9.287 km?

La Nifa 111 8.475 1.17

Kruskal-Wallace: p =0.14
No significant difference




Discussion

Elkhorn Slough
National Esturine
Research Reserve
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Discussion
Available habitat

Climate regime does not have an
effect on habitat availability
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Hypoxic conditions mostly
occurred in same areas, e.g.;
ponds and marshes



Available habitat

Hypoxic conditions mostly
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