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Long term monitoring =  
Really big Excel worksheet 

  How to filter, sort, and QA data? 

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

GIS Problem 
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Is available habitat affected by the 
influence of ENSO condition on hypoxia? 

GIS Problem 
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Elkhorn Slough 

Methods 



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-1 

ENSO Index > 0.5 = El Niño 

ENSO Index < -0.5 = La Niña 

ENSO Index -0.5 – 0.5 = “La Nada” 

Climate condition added 

El Niño Southern Oscillation Index 

12 month moving average 
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Dealing with a large dataset 

Model Builder useful but limited to ArcGIS 

Excel too limiting and cumbersome 

Batch processing too risky and time consuming 
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http://www.codeacademy.com 
 

ESRI Press: Python Scripting for ArcGIS 
 

ArcGIS Help 
 

Numpy and Scipy  

Solution: learn Python 
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Base DEM 

Resolution: 1m x 1m 
Vertical datum: NAVD 88 

 



Big Creek 

Methods 

To determine available fish habitat 
 

Extracted depths below MHW 
(Van Dyke et. al 2012) 

 
Converted to a polygon 

 

Base DEM 
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Parse data into 
257 text files 

Filter text files 
and create 

252 shapefiles 

Interpolate using 
Spline with Barriers 

20m cell size 

And more converting and 
filtering stuff! 



Python Scripting, cont. 

Calculate 10th 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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Use numpy.percentile function 
along axis 0 (3rd dimension) 

Python Scripting, cont. 
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Axis 0 

Axis 1 

Axis 2 
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= NODATA = -3.40282346639e+038 
  

Numpy treats NODATA as valid data 
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Paranoia not always bad 

Methods 

Solution: convert NODATA to NaNs, 
run calcs, then convert back to NODATA 

= NaN  



Only code I will show, promise 

Methods 

NODATA to Nan 

Calculations and 
Nan to NODATA 

Converting 
back to raster 



Oh yeah, the fish! 

Methods 

Long-term fish 
monitoring dataset 

Monterey Bay National 
Marine Sanctuary’s 

SIMoN program 



Oh yeah, the fish! 

Methods 

10th percentile DO rasters 

Predicted fish probability 
of occurrence rasters 

Logistic Regression equation from 
fish presence/absence 

by Ritter et al. (2008) 
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Reclassify 

Extract 

Convert to polygon 
and dissolve 

Determining available habitat 

Resample 

Add field and 
calculate area 

scipy.stats 



10th Percentile Dissolved O2 in mg*L-1 

Results 

El Niño “La Nada” La Niña 

0 7.84 



English Sole Probability of Occurrence 

Results 

El Niño “La Nada” La Niña 

0.08 0.40 



Speckled Sand Dab Probability of Occurrence 

Results 

El Niño “La Nada” La Niña 

0.20 0.61 
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Available habitat 

Results 

Total habitat  = 9.287 km2 

Regime n 
Mean 
(km2) 

sd 

El Niño 88 8.322 1.43 

La Nada 53 8.455 0.77 

La Niña 111 8.475 1.17 

Kruskal-Wallace: p = 0.14 

No significant difference 
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El Niño “La Nada” La Niña 

0 7.84 
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