[image: image7.png]Query Builder

Gt Urigue Yakues | Go To:

PHWYNAME" LIKE 172 DR\ HWYNAME " LIKE State H
(ORAHWAYNAME LIKE 'US Huy?z]

vain | bob | toad | sas. |

el






	Geog 376                                                                                                                                                    Final Project

	Name:              
Student ID:     
Date:                
	Fui Fang Thong  
W1098204   
May 8, 2010


	SUMMARY

	
Projection: 
California Teale Albers, NAD83 (Feet)

Data:
(1)   California Groundwater Basin
        Source: California Department of Water Resources         
        http://www.water.ca.gov/groundwater/bulletin118/gwbasin_maps_descriptions.cfm 

(2)   12 Digit Watershed Boundary Dataset 1:24,000   
        Source: USDA Natural Resources Conservation Service 
        http://datagateway.nrcs.usda.gov/ 

(3)   Annual Average Precipitation 1971 to 2000
       Source: PRISM, Oregon State University
       http://datagateway.nrcs.usda.gov/ 

(4)  Street Network
       Source: Tele Atlas Multinet Road Data
       Description: ca_highway.shp was created by merging all 58 counties highway shapefiles that 
       excluded the fields of “FCC”, “STATEFIPS”, “CTYFIPS”, “HIGHWAYID”, “ALT1_NAME”, 
       “ALT2_NAME”, “ALT3_NAME”, and “Shape_Leng”
Background: 
The hydrologists utilize precipitation map (Figure 1) and average watershed precipitation map (Figure 2)  to determine a suitable site for any proposed power plant site.  Preparations of precipitation maps on different groundwater basins involve the same geoprocessing steps.  Hence, batch geoprocess on the related shapefiles will speed up the process in maps preparation.

Scripts Description: 
The scripts in this project were divided into six different files as to promote future needs on reusable of codes according to individual tasks. 
Note: 
The watershed boundary was determined by the method of intersection between all the individual groundwater basin with 12 digit watershed boundary rather than ArcHydro tool. The final geometric for the all watershed shapefiles will be determined by the hydrologists in the future map requests. Thus, the determined boundary will be dissolved and used to clip the precipitation shapefile (shapefile begin with the characters “cpi”) and the average precipitation by watershed shapefile (shapefile begin with the characters “cpp”).
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	PURPOSE



(1)  TFF1_ManipulateTable.py: 
       Manipulate multiples tables by adding fields, deleting fields, and calculate field values.      

(2)  TFF2_BatchSplit.py: 
       Batch splitting or clipping a single shapefile with multiple rows, into multiple shapefiles with 
       single row. Export the clipped shapefiles begin with the characters “cgw_” and end with the 
       groundwater names from the record.       

(3)  TFF3_BatchIntersect.py:
       Batch intersects a single watershed shapefile with all the clipped groundwater shapefiles. 
       Export the intersected features into shapefiles begin with the characters "cws_" and end with the 
       groundwater names.       

(4)  TFF4_BatchSpatialJoin.py:
       Batch spatial join multiple watershed shapefiles with precipitation shapefile and export the joined  
       features into shapefiles begin with the characters "cpp_” and end with the groundwater 
       names.        

(5)  TFF5_BatchClip.py:
       Batch clip precipitation shapefile with all the watershed shapefiles and export the clipped 
       features into shapefiles begin with the characters "cpi_" and end with the groundwater names.   
(6)  TFF6_ClassifyHwy.py:
       Create a new highway shapefile with only major highways which are including the 
       interstate, the state highway and the US highway. Add a new field to classify the highway 
       classes.
	PROCEDURE   ( Pseudocode )



(1)  TFF1_ManipulateTable.py
       Data:  ca_groundwater.shp, ca_precipitation.shp and ca_watershed.shp
· Import system modules

· Create the Geoprocessor object

· Load required toolboxes for data management

· Allow overwriting on output for existing data

· Set workspace

· Declare all the local variables for California groundwater shapefile, California precipitation shapefile and California watershed shapefile

· Try
           
Add field “GWNAME” in California groundwater shapefile 

               
Calculate field values for “GWNAME” which equal to the values of “GWBASIN”  and 
                    concenation with “FID”
               
Calculate field with “Replace” function of VB Script, in order to replace any empty space 
                    for the values in the field of “GWNAME” to "_" 

               
Calculate field using “Replace” function of VB Script, in order to replace any "-" to "_" 
                   for the values in the field of “GWNAME”
                
Delete the fields of “AREA”, “PERIMETER” and “BUDGET_TYP” on California
                    groundwater shapefile 

                
Delete the field of “STATE” on California precipitation shapefile 

                
Delete the fields of “META_ID” and “STATES” on California watershed                 
       
shapefile 

· Except:

              
Print the messages if an error occurred while running a tool 

(2)  TFF2_BatchSplit.py
       Data:  ca_groundwater.shp   

· Import system modules

· Create the Geoprocessor object

· Load required toolboxes for data management

· Allow overwriting of output of existing data

· Set workspace

· Declare variable for output workspace on clipped shapefiles 

· Create logfile to record print statements
· If the logfile exist

          Delete the logfile 

· Call the function "Open" to allow print messages to be written to the logfile with appending option

· Declare local variable for the California ground water shapefile 

· Declare variable for loop counter

· Try

Apply "searchcursor" method and "next" function to access all the rows in               
      
groundwater shapefile 

               
While it is not the end of the row for the table of groundwater shapefile 

                  

Get the value for the "GWNAME" field

                   

Declare variable for clipped shapefile.  The new shapefile is begun  
                                 with characters “cgw_" and end with loop counter value

Create feature layer for the SelectLayerByAttribute function




Select layer by attribute on current searched row on “GWNAME” field





 Copy features and export the shapefile 





Increase the loop counter by 1




Go to the next row

· Except:

              Print the messages if an error occurred while running a tool
(3)  TFF3_BatchIntersect.py
       Data: ca_watershed.shp, all shapefile begin with "cgw_" abd end with ".shp“
· Import system modules

· Create the Geoprocessor object

· Load required toolboxes for data management

· Allow overwriting of output of existing data

· Set workspace

· Create logfile to record print statements
· If the logfile exist

          
Delete the logfile 

· Declare local variable for California watershed shapefile 

· Try



 List all the polygon feature classes within the workspace which begin with the characters 
                    "cgw“

 

 Declare loop counter



 Apply function for searching the next file



 While there is not the end the file    



 
Discard first 4 characters and last 4 characters, eg: 




                                 "cgw_ACTON_VALLEY125.shp" to "ACTON_VALLEY125“




Declare variable for intersected shapefile.  The new shapefile is begun with 

                  
             "cws_" and end with the groundwater names
                                 Create feature layer for intersected features




Select layer by location on watershed shapefile with intersect spatial 

                          
                                 relationship on all the groundwater shapefiles 




Copy features and export the shapefile 




Increase the loop counter by 1







Go to the next listed feature class

Except:

           
Print the messages if an error occurred while running a tool
(4)  TFF4_BatchSpatialJoin.py
       Data: ca_precipitation.shp, all shapefile begin with "cws_" and end with ".shp“

· Import system modules

· Create the Geoprocessor object

· Load required toolboxes for data analysis
· Allow overwriting of output of existing data

· Set workspace

· Create logfile to record print statements

· If the logfile exist

          
Delete the logfile 

· Try



Declare variable for join features



List all the target features which are polygon and begin with the characters "cws“ 


Declare variable for loop counter



Apply function for searching the next file


While it is not the end the file




 Discard first 4 characters and last 4 characters, eg: 


  
                                  "cws_ACTON_VALLEY125.shp" to "ACTON_VALLEY125“




 The output will be the target features, watersheds, with a mean rainfall 


                                  range field (RANGE).  The new shapefile is begun with the characters "cpp_" 
                                  and end with groundwater name
                                  Create a new fieldmappings and add the two input feature classes




 First get the RANGE fieldmap. RANGE is a field in the 


  
                                  ca_precipitation.shp.  The output will have the watershed with the 


                                  attributes of the precipitation. Setting the field's merge rule to mean will 

 
                                  aggregate the values for all of the precipitation for each watershed into 


                                  an average value. The field is also renamed to be more appropriate for 


                                  the output.




 Get the output field's properties as a field object




 Rename the field and pass the updated field object back into the field 


                                  map




 Set the merge rule to mean and then replace the old fieldmap in the 


                                  mappings object with the updated one




Run the Spatial Join tool, using the defaults for the join operation and 


                                 join type

                                 Increase the loop counter by 1




Go to the next listed feature class

· Except:

           
Print the messages if an error occurred while running a tool
(5)  TFF5_BatchClip.pys
       Data: ca_precipitation.shp, all shapefile begin with the characters "cws_" and end with ".shp“
· Import system modules

· Create the Geoprocessor object

· Load required toolboxes for data management

· To allow overwriting of output of existing data

· Set workspace

· Create logfile to record print statements

· If the logfile exist

          
Delete the logfile 

· Try



Declare variable for join features



List all the target features which are polygon and begin with "cws“



Declare variable for loop counter



Apply function for searching the next file


While it is not the end the file




Discard first 4 characters and last 4 characters, eg:  
                    
"cws_ACTON_VALLEY125.shp" to "ACTON_VALLEY125“




Declare the variable for clipped shapefile. The new shapefile is begun with the 
                                 characters "cpi_" and end with groundwater name
                                       Start clipping process




Increase the loop counter by 1




Go to the next listed feature class

· Except:

           

Print the messages if an error occurred while running a tool
(6)  TFF6_ClassifyHwy.py
       Data: ca_precipitation.shp, all shapefile begin with "cws_" and end with ".shp“

· Import system modules

· Create the Geoprocessor object

· Load required toolboxes for data management

· Allow overwriting of output of existing data

· Set workspace

· Declare variable for output workspace

· Create logfile to record print statements
· If the logfile exist

          
Delete the logfile 
· Declare variables for California highway shapefile, California highway feature layer, California major highway and California major highway feature layers

· Try



If the highway layer exists




Delete the layer as to avoid lock





Create feature layer for highway



Select layer by attribute whereby "HWYNAME" begins with "I", "State Hwy", or 

                          "US Hwy"



Print the count for the selected features





Copy features for the selected feature layers and exported as new shapefile, 

                          ca_major_highway.shp

                          Add the field "CLASS" as short integer  to the new exported shapefile 



Create feature layer for major highway


Select layer by attribute whereby "HWYNAME" begins with "I"


Calculate field by setting the value for the class as “1”


Create feature layer for major highway



Select layer by attribute whereby "HWYNAME" begins with "State Hwy"



Calculate field by setting the value for the class as “2”


Create feature layer for major highway



Select layer by attribute whereby "HWYNAME" begins with "US Hwy"



Calculate field by setting the value for the class as “3”
· Except:

           

Print the messages if an error occurred while running a tool
	DIFFICULTIES  /  ISSUES



(1) TFF2_BatchSplit.py: The process of splitting shapefile terminated at the 18th row (Figure 3) 
      because of invalid character “-“ within the groundwater name. For example, it is error to 
      export Vallecito-Carrizo Valley record into Vallecito-Carrizo_Valley.shp (Figure 4). 
      Thus, the character “-“ was replaced with “_”.  For example, Vallecito-Carrizo Valley record 
      was exported as Vallecito_Carrizo_Valley.shp.
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Processing row # 13 on COYOTE_WELLS_VALLEY groundwater...
€:1Geog3 76} FinalProject) cqu_COYOTE_UELLS_VALLEY13.Shp
Create feature layer for COYOTE_WELLS_VALLEY

Copy feature COYOTE_WELLS_VLLET13.shp

Processing row # 14 on POWAY_VALLEY groundvater
C:1Geog3 76} FinalProject) cqu_POWAY_VALLEY14.Shp

Create feature layer for POWAY VALLEY

Copy feature POVAY VALLEY14.shp

Processing row # 15 on SAN_DIEGUITO_CREEK grounduater.
C€:\Geog376) FinalProject) cqu_SAN_DIEGUITO_CREEK1S.shp
Create feature layer for SAN_DIEGUITO_CREEK

Copy feature SMN_DIEGUITO_CREEKIS.Shp

Processing row # 16 on MASON_VALLEY groundvater
€:1Geog3 76} FinalProject) cqu_ASON_VALLEY16.Shp

Create feature layer for MASON_VALLEY

Copy feature NASON VALLEY1S.shp

Processing row # 17 on SAN_ELIJO_VALLEY grounduater.
€:\Geog3 76\ FinalProject cqu_SAN_ELIJO_VALLEY17.shp
Create feature layer for SAN_ELTJO_VALLEY

Copy feature SMN_ELIJO_VALLETL7.shp
Processing row # 18 on VALLECITO-CARRIZO_VALLEY groundwater...
C:\Geog3 76\ FinalPraject) gy VALLECITO-CRRRIZO_VALLEY1S.shp
Create feature layer for VALLECITO-CARRIZO_VALLEY

Copy feature VALLECITO-CARRIZO_VRLLEY1S.shp

GP ERRORS:

ERROR D0DZ10: Cannot create output C:\Geog376\FinalProject)cqy VALLECITO-CARRIZO_VALLEY1S.Shp
ERROR 000354: The name contains invalid characters
Failed to execute (CopyFeatures).

PYTHON ERROR:
Traceback Info:

File "C:\G=00376\FinalProject)project_test2.py”, line 51, in <module>

p.CapyFeatures_management [selected cqw, export_cgw, "O7, "O7, mOM)

Error Info:
<class 'Queue.Empty'>:





Figure 3: Errors due to character “-“ in groundwater name
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Figure 4: Records with “-“ within the groundwater names
(2) TFF6_ClassifyHwy.py: Invalid expression for select by attribute as showed in Figure 5. This was 
      because return characters produced by Query Builder (Figure 6).  Thus, syntax readable should be 
      ignored in order to export model in Python Script. 
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Failed to execute (SelectlayerByhttribute) .

PYTHON ERRORS
Traceback Info:
File "C:\G=0g376\FinalProject)project_test6.py”, line 65, in <module>
p.SelectlayerByhttribute anagenent (chu_layer, "NEW_SELECTION", "\ "HUYNANE\"
LIKE ' %' OR\\n\"HUYNAME\" LTKE 'State Huy:' OR\\n\’HUYNANE\" LIKE 'US Huys'")

Error Info:
<class 'Queue.Empty'>:

Sat May D1 00:52:51 2010
Total processing time for calculating highvay classes is 0.24 minutes
5> RESTRRT

5>

Sat May D1 00:58:12 2010

Start processing California Highway shapefiles.

Start selecting highway record with I, State Hwy and US Huy in HVYNANES field.
GP ERRORS:

ERROR 000358: Invalid expression

Failed to execute (SelectlayerByhttribute) .

PYTHON ERRORS:
Traceback Info
File "C:\G=0g376\FinalProject)project_test6.py”, line 65, in <module>
p.SelectlayerByhttribute anagenent (chu_layer, "NEW_SELECTION", "\ "HUYNANE\"
LIKE ' %' OR\\n\"HUYNAME\" LTKE 'State Huy:' OR\\n\’HUYNANE\" LIKE 'US Huys'")

Error Info:
<class 'arcgisseripting.ExecuteError'>: ERROR 000358: Invalid expression
Failed to execute (SelectlayerByhttribute) .

Sat May 01 00:58:28 2010
Total processing time for calculating highvay classes is 0.26 minutes





Figure 5: Invalid expression in Select Layer by Attribute generated through model builder
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Figure 6: Syntax readable should be ignored in order to export model in Python Script
Figure 1: Sample map on Rice Basin precipitation








Figure 2: Sample map on Rice Basin precipitation based on watershed














