Steps for processing Soil Respiration and associated data

1. Get appropriate respiration unit volumes

a. Convert collar depths to average collar volume using collar area

b. Get collar volume averages for each day measured

c. Average all days where depths were measured

d. Combine collar volume with system volume for new total volume

i. System volume numbers come from: capvolume.xls

e. Examples: 

i. distance-azimuth-depth_collars.xls (2005)

ii. SoilResp_collardepth-to-volume_2006.xls

2. Organize computer field record: sort by Day, Time, Plot

a. Check for missing and erroneous data

b. Compare to original field record

c. Mark measurement days on a Day of Year sheet **make sure it corresponds to leap year or non-leap year

3. Organize respiration unit data (resp corrected_May-Nov_06.xls)

a. Download soil respiration data from unit

b. Import soil respiration text file to excel

i. Put each measurement period in a different worksheet of the same file

c. Sort data by array number

d. Scan data and check soil temperature and moisture for reasonable values

i. Find actual averages if some values are bad (see attached example)

e. Delete array 200, 300, 400

f. Horizontally line up array 176 and 100

g. Compare array 176 and 100 to field record, make adjustments

i. Delete “bad” measurements as noted by field record

1. These include: extremely low or high fluxes, R2 less than 0.96, and errors made by the measurement taker

ii. Make sure that after “bad” measurements are deleted each collar is still recorded once on the data sheet for that measurement period…

1. if this measurement is not good, clear the values leaving only the ID # and Day (of year)

h. Use newest respiration unit code document to properly label array 176 and 100 columns (check for updated versions of code)

i. Create a new worksheet for the entire year’s worth of respiration data

i. Copy-paste: column headings and each measurement period’s data from the other worksheets in this file

ii. Using the worksheet, Both_IDtemplate and excel’s vlookup function, add plot, subplot and collar columns alongside above data

iii. Add new total system volume to the worksheet using the file created earlier and the vlookup function

j. Check for anomalous data and clear obvious errors

i. Make several comparison graphs to ensure data quality

1. Soil Temp vs. Air Temp

2. Soil Flux vs. Soil Temp

3. Soil Flux vs. Soil Moisture

4. Soil Flux vs. Atm Pressure

ii. Soil Moisture should not be negative and remain largely below 80%

iii. Soil Temperature should range between 0-25(C, and be highly correlated with Air Temperature

iv. Atmospheric Pressure largely ranges from 900-1050mB

k. Calculate Soil Flux based on slope, unit volume, collar/chamber area, air temperature, air pressure

i. =$H2*0.001*AG2*(1/22.414)*($AD2/101.32)*(273/($AA2+273))*(1/$AE2)

ii. =slope*0.001*chamber volume*(1/22.414)*(air pressure/101.32) *(273/(air temperature+273))*1/chamber area)

4. Annual respiration values (Resp_Final&Averages_04, 05 or 06.xls)

a. Copy calculated flux worksheet and paste as values into new file

b. Separate tower and dispersed plots into two worksheets

c. Find average flux values

i. Sort by: Plot-Day-Subplot

ii. Add a column called “Order” and have a sequence of repeating numbers for however many collars you are averaging together

iii. Use the average function, highlighting the original values

1. Do this for: flux, soilt, airt, soilm(min&org), air pressure

iv. Delete all other columns

v. Sort by: Order-Plot-Day

1. All the 1s (order) now at the top of the page are flux averages per plot per day

vi. Repeat for both types of plots and their subplots

1. Tower plot averages (12 collars)

2. Tower subplot averages (3 collars)

3. Dispersed plot averages (6 collars)

4. Dispersed subplot averages (3 collars [collars 1-3 and 4-6])

d. Combine plot averages for Tower and Dispersed plots into a new worksheet

i. Delete original data columns leaving only averaged values

ii. Delete all data with an order # not equal to 1

iii. Delete subplot and collar columns

e. To see overall trends graph: Soil Respiration vs. Day of Year, Soil Respiration vs. Soil Temperature, Soil Respiration vs. Soil Moisture

5. Add the new year’s data to previous soil respiration plot averages

a. Resp-plotave_2004-2006.xls

Put together by: Sarah Silverberg 12/11/06
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