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Figure 18.  Aerial Photo Dated 2012. 
The green line shows the Desert Knolls Wash drainage basin boundary (Mojave 
Water Agency, 2013).  
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After printing the maps from the HP Designjet Z2100, they were laid on a 

Fiskars cutting mat to cut out the portions of paved/constructed areas and roads.  

All three maps were printed at the exact same scale and on the same heavy 

base paper.  A fluorescent Desktop Magnifying Lamp was utilized to view the 

built areas through a 3-5/16” lens with a 2x magnification to cut out the built-up 

and concrete areas on all three maps as shown in Fig. 19. 

 

 

 

Figure 19.  Photo of Cut Pieces of Paved/Constructed Areas Weighed. 
Procedure showing the built-up areas being cut and weighed to analyze the rate 
of urbanization in the Desert Knolls Wash drainage basin. 
 
 

The built-up and concrete areas on the map were then cut and weighed 

on an “Acculab”  digital scale with a capacity of 4000gm at intervals  of 1 gm.    

Each of the three maps weighed 31.00 gm.  The urbanized areas cut out of the 

1969 map weighed 6 gm.  The weighed area was then divided with the weight of 

the whole project area arriving at 19% urbanization as shown in Table 8.   
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Table 8. Urbanization in the Desert Knolls Wash Drainage Basin, 1969-2012 

 
Year 

Weight of the 
mapped drainage 

basin area in grams 

Weight of the 
urbanized map 
area in grams 

 
Calculation 

 
Urbanization 

1969 31.00   6.00   6÷31 19% 

2000 31.00 10.00 10÷31 32% 

2012 31.00 12.00 12÷31 39% 

 
 

The same procedure was repeated for the next two maps.  The 1969-2000 

intervals showed an increase in urbanization from19% to 32%.  The urbanization 

increased to 39% during the next 12 years.  A thorough search for recorded flood 

data for this basin was made, but not found. 
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CHAPTER FIVE 

MAJOR FINDINGS AND DISCUSSION OF RESULTS 

 

To determine the impacts on the DKW, three channel cross-section 

surveys were conducted between May 2012 and November 2014 (see Fig. 20). 

 

 

 

 

 

 
 
 
 
 
 
 

 
Figure 20. Photo of Transect B. 
Surveying the transect at the south-western end of the Desert Knolls Wash 
 

The two transects were measured on November 02, 2012 (see Figs. 21 

and 22).  They were then remeasured again 10 days later on November 12, 2012 

(see Figs. 23 and 24) because there was light rain on November 08, 2012 

between 11:35 a.m. and 4:55 p.m.  On November 09, 2012 there was a second 

light rain again between 5:35 p.m. and 6:15 p.m.  This was followed by light snow 
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on November 12, 2012 at 6:35 a.m.  The results did not reveal significant 

channel changes (Weather archives for Apple Valley, CA 2012). 

In late 2014, after having waited for almost two years for a significant 

precipitation event, it was time to conclude study of the DKW (see Figs. 25 and 

26).  On November 8, 2014, the final survey was conducted of the DKW 

transects.  The survey chaining pins for both transects were still present where 

they had been installed 30 months earlier, setting the preconditions for an 

accurate remeasure of any changes that may have occurred. The same 

surveying methods were used. Evidence of a local urbanization change was 

present in the form of a new raised sewer pipe and a small security building at 

the end of the wash.  

 

 

Figure 21. Graph Showing Cross Section A (North) 11/01/2012. 
Vertical exaggeration = 10x 
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Figure 22.  Graph Showing Cross Section B (South) 11/02/2012. 
Vertical exaggeration = 10x 
 
 

 

Figure 23. Graph Showing Cross Section A (North) 11/12/2012. 
Vertical exaggeration = 10x 
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Figure 24 Graph Showing Cross Section B (South) 11/12/2012. 
Vertical exaggeration = 10x 
 
 

 
 
Figure 25. Graph Showing Cross Section A (North) 11/08/2014. 
Vertical exaggeration = 10x 
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Figure 26 Graph Showing Cross Section B (South) 11/08/2014.  
Vertical exaggeration = 10x 
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CHAPTER SIX 

CONCLUSIONS AND RECOMMENDATIONS 

 

This project has been conducted over the length of two and a half years. 

Normally, two and a half years should be sufficient time for measurable changes 

to occur in a Mojave Desert wash.  Manmade changes in the study area have 

occurred. By the time the final transect measurements were collected in 

November 2014, a new sewer pipe was being constructed along a dirt road on an 

elevated bank along the south side of the DKW. The pipe was resting on raised 

supports above the ground, and a portable building had been erected for 

security. These additions are east of the cottonwood tree and along one side of 

the channel profile transect lines. With this many obvious manmade changes to 

the landscape it is a fair assumption that there would be measurable changes in 

the geomorphology of the DKW.    

However, this was not the case. The specific channel reach of the DKW 

being monitored did not experience significant and measurable changes since 

data were first collected in November 2012 (see Figs. 27 and 28). There may 

have been small local changes, but these differences are not large enough to be 

considered significant.   As a result, I am unable to make conclusions about 

activity in the DKW. 
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Figure 27. Comparative Graphs for Section A (North) 
Three graphs were plotted on transect A to show comparative results  
for the three periods.  Vertical exaggeration = 10x 
 

 

Figure 28.  Comparative Graphs for Section B (South). 
Three graphs were plotted on transect B to show comparative results for the 
three periods.  Vertical exaggeration = 10x 
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Analysis 

One reason the DKW did not significantly change is because there were 

no significant large precipitation events or floods during the duration of the study. 

In fact, Apple Valley, the High Desert, and California at large have been 

experiencing a drought. This drought has persisted throughout the study.  The 

National Oceanic and Atmospheric Administration (2014) illustrated the 

progression of drought conditions in California from 2012 to 2014 (see Figs. 29, 

30, and 31).  The progression goes from moderate drought to extreme drought.  

Without rain, desert channels do not change significantly.   

Local rainfall for the past two and half years was significantly below 

average.  Runoff from a heavy precipitation event was expected to have picked 

up speed as it rushed towards the unarmored part of the DKW causing the 

ground to be degraded and deposition of sand to occur downstream.  However, 

since there were no significant heavy rainfall events during the period, no 

significant changes occurred that could be documented. 
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Figure 29. Map of Drought Conditions during 2012 in California (NOAA, 2012). 

 

 

Figure 30. Map of Drought Conditions during 2013 in California (NOAA, 2013).  

Notice the progression of severity of drought. 
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