











Figure 6.15 Well Distribution in Three of the Four Coachella Valley Subbasins

Monthly results were generated for 2012 and 2014, and Figure 6.16 shows January
and July for these two years with the wells used to generate these surfaces. When each of
these four surfaces were generated, the amount of measurement records selected by the
tool differed. This has to be kept in mind when the user analyzes these images to see
changes in the surfaces and find possible trends, since this problem with the temporal
data coverage influences the accuracy and consistency of the surfaces.
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Figure 6.16 WDS Results for 2012 and 2014, for January (left) and July (right).

The average monthly WDS for a specified time period were then generated by
running the Water Depth Average Surfaces tool, which is variation 2 of the WDS
generation tool. Two sets of three year average surfaces were generated as examples:
2003 to 2005, and 2012 to 2014. The average January and July surfaces for both of these
three year periods are shown by Figure 6.17, together with the wells used to generate the
surfaces. By looking at these figures it is clear that the number of wells used to generate
each of these average surfaces differ, which is due to the incomplete temporal coverage.
To obtain the average value for each well that has measurements within this time period,
the summed measurements were divided by the number of records used for that well.
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Figure 6.17 Three Year Average WDS of January (left) and July (right)

The surfaces generated by the WDS tools can be used to gain a better understanding
of the WDS and how it changes over time. One method to utilize these surfaces is to
calculate the difference between two surfaces to see the change over time. To illustrate
this two years were considered: 2012, and 2014. The differences between two winter
months, a winter and summer month, and start and end of the year were generated.
Figure 6.18 shows the results obtained for the difference between WDS’s. These
differences can then be examined by the user to find possible trends.
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Figure 6.18. Differences between WDS’s

In Figure 6.18 the purple colors indicate where January’s water depth was greater,
and the green colors indicate where the compared month (February, July, and December)
showed deeper levels. The user can visually compare these images to find trend over
years or between months. For example, the difference between January and February of
2012 and 2014 is similar, while the difference between January and December in these
two years are very different.

6.3.3 3-D Visualization

To help gain a better understanding of the water depth level and how it changes over time
a 3-D environment was used. The raster surfaces generated and the well measurements
were visualized in a 3-D setting, which required ArcScene. A profile view was also
created of the wells and their measurements to illustrate the rise and fall of the water
depth.

When the surface rasters generated were pulled into the 3-D environment, flat
surfaces were created, due to the difference of the vertical values being too small. These
flat surfaces were not useful for visualizing the water depth level or to illustrate the
differences between them. To obtain better 3-D visualization the surface values had to be
adjusted. To adjust these values they were firstly extruded by a 100. This kept the value
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ratio the same, while producing surfaces that better represented the differences in water
levels.

The well data were also pulled into the 3-D setting to visualize how the wells and
their measurements were distributed; not only on but beneath the ground surface. They
were converted to a point feature class that contains z-values (elevation) by using the
ArcGIS Feature to 3-D by Attribute tool. Next, they had to undergo the same adjustment
as the surfaces to see the difference between the measurements. Figure 6.19 shows a side
view, as seen from the east. The dark blue points are deeper beneath the ground surface
than the yellow points. Looking at this side view, the middle of the aquifer contains more
wells than the Salton Sea area (left of image) or the northern area (right of image).

Salton Sea

Salton Sea

Figure 6.19 Two Side Views of all the Wells and their Measurements (1926 to 2015)

Taking a closer look at specific wells can help determine if an area’s water level is
stable or unstable. It can also give an indication of the relationship between the recharge
and the discharge. Since when the recharge balances out the discharge the water depth
should stay the same, and would be seen as stable. Figure 6.20 shows the location of the
ground surface of well number 04S06E18P01S and 04S06E22C01S, and their
measurements classified according to the year it was measured.

56



Well location
on surface

Measurement
Year

© 1946 - 1948
© 1949 -1959
@ 1960 - 1965
@ 1966 - 1970

. - @ 1971-1975
@ 1976 - 1980
@ 1981 - 1985
@ 1986 - 1990
@ 1991 -1995

@ 1996 - 2000
@ 2001 - 2005
3 @ 2006 - 2010
i @ 2011 -2015

§

Figure 6.20 Closer Look at Two Wells

For these two selected wells the water depth has not been stable, as the
measurements taken in earlier years are closer to the ground surface than the more recent
measurements. Figure 6.21 shows a zoomed-in image of the wells in Figure 6.20. This
image shows the trend of these wells water depth getting deeper clearly.
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Figure 6.21 Close-up of Wells 04S06E18P01S and 04S06E22C01S

Lastly, a profile view of the wells and their measurements were created. This helped
to understand the rise and fall of the water for a specific well, or a group of wells. To
illustrate this three wells were selected, shown by Figure 6.22.
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Figure 6.22 Three Wells Selected for Profile View

Figure 6.23 shows the profile view of these three wells: 03SO05E17J01S,
04S06E18P01S, and 04S06E22C01S.
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Figure 6.23 Depth to Water Profile

All three of these wells show an overall increase in the depth to water, thus the water
level is getting deeper below the ground surface. Wells 03S05E17J01S and
04S06E18P01S started to show a decrease in the water depth, water level increasing and
getting closer to ground surface, during their most recent measurements. This could be an
indication of better recharge in the area.
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Appendix A. Python script for finding PLSS

import arcpy
import os
import sys
import xlrd
import xlwt

# Function to find the letter associated with the 48 acre parcel
def Find 40Acres letter(gqsection):
QQ = {'A': "NENE", 'B': "NWME", 'C': "NENW", 'D': "NWNW", 'E': "SWNW", 'F’': "SENW",
'G"': "SWMWE"™, "H': "SEME", "1": "NESE", 'K": "NWSE", "L": "NESW", "M': "NWSW", 'N': "SWSW",
"PT: "SESWT, "Q': "SWSE", 'R': "SESE"}
return QQ.get(ggsection, “nothing™)

arcpy.enc.workspace = arcoy.GetParameterText(2)

# Assign variables

Q) fc = '"LADESC®

QQ_fc_Alt = 'ALT LADESC'

Q) _fc_Fields = ['OBIECTID_1', ‘sectn’, ‘ggsection’, "lndkey’]

# Open the excel spreadsheets to use

wells _13_15 = xlrd.open_workbook(r'C:\M5 GIS\MIP\CVWD\Well Levels History 2013-2@815 (4-9-
15) mod.x1s")

wells 13 15 sheet = wells 13 15.sheet_by name(’'Sheetl’)

wells 13 =xlrd.open_workbook{r'C:\M5 GIS\MIP\CVWD\Copy of Well Levels History (5-22-
13) mod.x1s")

wells 13 sheetl = wells_13.sheet_by_name( Sheetl’)

wells 13 sheet2 = wells_13.sheet_by_name('Sheet2’)

# Set-up of rows and columns
start_row = 2

ncols = wells_13 15 sheet.ncols
nrows = wells 13 15 sheet.nrows

ncols 1 = wells 13 sheetl.ncols
ncols 2 = wells 13 sheet2.ncols
nrows_1 = wells_13_sheetl.nrows
nrows_2 = wells_13_sheet2.nrows

row_values = []
state_well found = []
Indkey sect gqg = "'

# Loop through rows in excel spreadsheet

for a in range(l, nrows_1):
# Assign values from spreadsheet to variables
state_well_nr = wells_13_sheetl.cell valus(a,l)
township = wells_13 sheetl.cell_value(a, 4)
rangeE = wells_13 sheetl.cell_wvalue(a, 6)
section = wells 13 sheetl.cell walue(a, 8)
QQ letter = wells 13 sheetl.cell walue(a, 9)
well nr = wells 13 sheetl.cell walue(a,18)

QQ_converted = Find_48Acres_letter(QQ_letter)

if state_well nr in state_well found:
continue

# Loop through feature class to find corresponding township, range, and section to find
correct parcel.
# Done for both LADESC and ALT_LADESC
# Use Search cursor to iterate through PLSS feature class
with arcpy.da.SearchCursor(QQ_fc_Alt, ['OBJECTID 1", 'sectn', 'ggsection', 'lndkey’,
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