Lab 4#

Remote Sensing in Hydrology, Spring 2009
Batch Processing NEXRAD MPE/Stage III Data and Statistic Analysis (2 of 2)
In lab3, we retrieve NEXRAD MPE precipitation data through a series of conversions. In this lab, if you have some experiences on VBA and would like to know more on VBA in EXCEL, you can choose to exercise preprocessing gauge data (6 minutes into hourly) in EXCEL using VBA; otherwise, if you do not want to learn the VBA, then you can directly use the hourly gauge data provided for you. No matter which way you will go, once you get the hourly raingauge data, you will use common statistic approaches to validate the radar rainfall data you retrieved from your Lab3 using the gauge data.

Way 1 (for those who want to learn VBA):

Step 1.  Preparation

Create a folder named as Lab4 under your directory; 

Copy three gauge data excel files (KERR, COMAL-KENDELL, GUADALUPE) in the same month (a file per month) as you did for the MPE products and the codes.xls from \\129.115.25.240\XIE_misc\EES5093\Lab4, to your local lab4 folder; 

Create a new empty excel file named as GBRA2004 under Lab4 folder;

Copy the *.txt rainfall data processed in Lab3 to Lab4 folder;


Open one monthly gauge data file; there are 22 data sheets (RTU1, RTU2, etc.) per file in KERR County as shown in figure 1. There are 8 columns in a datasheet. What we need are the first four columns: date, hour, minute and 6-min rainfall accumulation. We need to combine the 22 data sheets into one data sheet, then compute the hourly rainfall, and remove zero rainfall data.
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Figure 1.
	M/D/Y
	HOUR
	MIN
	6min
	Accum1
	Accum3
	Accum6
	Accum24

	6/1/2004
	0
	6
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	0
	12
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	0
	18
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	0
	24
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	0
	30
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	0
	36
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	0
	42
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	0
	48
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	0
	54
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	1
	0
	0.00
	0.00
	0.00
	0.00
	0.00

	6/1/2004
	1
	6
	0.00
	0.00
	0.00
	0.00
	0.00


Figure 2.
Step 2.  Preprocess gauge data:

Open Codes.xls file. Click Tools->Macro->Visual Basic Editor and enter VB module (GBRG_DataProcess) mode as figure 3. There are one main procedure, DataProcess(),  and five sub procedures. RainGaugeCom() combines the individual data sheets into one data sheet, MinToHourly() converts the 6-min to hourly accumulation, LocalToUtc() converts the local time as UTC time, RemoveZero() removes records without rainfall, TimeCom() combines the monthly files into one yearly file, and it does not be used here for only one month data was used.

Choose DataProcess as in figure 3, which call the other three (four) sub procedures. After change the directory and file name of your data stores, click Run->Run sub, the computer will automatically process the data, and the final output is hourly gauge rainfall.

In this lab, I hope you all don’t use the main procedure but use the sub procedures step by step to make sure that the results at each step are correct.

1. Combine raingauge: Choose RainGaugeCom(), change the directory, file name, ID, then click Run Sub. 
2. Copy the new 6-min data into GBRA2004 file by right click the new datasheet->Move or Copy, check Create a copy.

3. Copy the other two data sheets into the first data sheets, now the new data sheets contain 6-min and 50 gauges rainfall in a month, put the new datasheet in the first position. Keep in mind: rename the gauge ID like kr1, kr2…; ck1, ck2…; gp1, gp2…. (We also can automatically do 2 and 3 by modifying the sub TimeCom()).

4. Choose MintoHourly(). Change the directory and file name, where GBRA2004 lies, then click Run Sub; You also can copy these scripts to the GBRA2004 file as the VB module, then you can directly run the code in GBRA2004, but do not need to run the code in the Code file..

5. Choose LocalToUtc(),  Change the directory and file name, where GBRA2004 lies, insert two columns as the third and forth column named UTC date and time in the new hourly datasheet,  then click Run Sub.

6. Choose RemoveZero(), Change the directory and file name, where GBRA2004 lies, then click Run Sub. In this step, the rainfall unit also has been converted from inches into mm. If there is rainfall at any gauge, then this record will be kept.
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Sub DataProcess ()

) Shect2 (Sheetd) Dim DirName, FileName, FileNameP, FNP,
421 Workbook DirlName = "F:\RadarProject\RGData\GBRA\"  [RowColCount
55 Modues FilelName = Diz(DirName & "GUAD+2004.XLS")  [TimeCom
& CopyandPaste
4 GBRG Dataproce FileNameP = "F:\RadarProject\RGData\GBRA\GUAP2004.x1s"
& Stodsale FNP = "GUAP2004.x1s"

' Call ReinGageCom(DirName, FileName)
DirNlame = "F:\RadarProject\RGDaca\GBRA\"
FileName = Dir(DirName & "KERR=2004.XLS")
'Call MinToHourly (DirName, FileName)

DirName

"F:\RadarProject\RGData\GERA\"

) Sheet14 RTULS) FileName = Dir(DizNeme & "KERR*2004.XLS")
Sheetis RTU1S) ' Call RemoveZero(DirName, FileName)
Sheetis (RTU1S)

Sheet17 (RTU1S) DizName = "F:\RadarProject\RGData\GBRR\"
Sheetis (RTU20) FileName = Dir(DizNeme & "GUAD*2004.XLS")
Sheetis (RTU21) *SheetName = "KERR2001"

Call TimeCom(DirName, FileName, FileNameP, FNP, SheetName)
End Sub

Expression Vale B





Figure 3.

Way 2 (for those who do not want to learn VBA):

Step 1.  Preparation


Create a folder named as Lab4 under your directory; 

Copy the GBRA_Hourly_2004.xls file from \\129.115.25.240\XIE_misc\EES5093\Lab4, to your local lab4 folder; 

Copy the *.txt rainfall data processed in Lab3 to Lab4 folder;

Final Step: Validation using statistical approaches
Remembering that the radar use the UTC time, when you do the comparison, you should either change the radar UTC to local time or change gauge’s local time to UTC. A easy way is to change gauge time to UTC which was already done in the gauge rainfall data processing. The following are the common variables to evaluate the radar rainfall; you can also use other parameters if you would like. Report your steps and results with figures, analysis and/or discussion.
a. Pearson Correlation coefficient (CC) between the central 6-min gauge data and surrounding gauges’ data in a hour or between hourly radar rainfall and raingauge rainfall (non-zero rainfall value) (Xie et al, 2006). 



         


b. Radar probability of rain detection (POD), which directly expresses the probability that radar can detect a rainfall that detected by radar or gauge as equation (1). 
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    (1)

where Pr is radar’s POD, R_Count/ G_Count is the total hours that radar / gauge detects rainfall, Pairs_R_G is hours being concurrently detected by both radar and riangauge, and Prg is radar’s CPOD. 
c. Similar to radar POD, the gauge POD, which directly express the probability that gauge can detect the rainfall detected by radar or gauge.
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d. Estimation bias (EB) is the normalized difference between the radar estimation and gauge measurement evaluated over a long period (one or more year) (Jayakrishnan et al, 2004), with an assumption of gauge rainfall as true rainfall. 
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   (3)

Where Total_Rr and Total_Rg are the total rainfall detect by radar and gauges.

e. Root Mean of Squared Difference (RMSD) between concurrent radar rainfall (Rr) and raingauge rainfall (Rg) (non-zero rainfall value) in all rainfall events (Jayakrishnan et al, 2004).


[image: image6.wmf])

1

(

))

(

)

(

(

)

0

 

&

 

0

(

2

1

-

-

=

>

>

=

å

=

-

n

i

R

i

R

R

R

P

RMSD

n

i

g

r

g

r

g

r



  (4)
_1200061535.unknown

_1200061615.unknown

_1199487617.unknown

_1199487340.unknown

