TREE RING PRINCIPAL COMPONENT CALCULATION METHODOLOGY

1. Construction of Site Chronologies in Time Series Format

The first step is to download NGDC site chronologies in a variety of decadal *.txt formats and to make R time series objects for each site in a consistent format. The R-script is “make.crn”.  This script reads site chronology data downloaded from NGDC and arranges it into R-format time series. There are several different NGDC formats so some of the steps below look pretty ad hoc and they are. The acid test is whether the series are re-constructed properly. I've compared the R-series to NGDC source series as a form of verification; the replication of the MBH99 principal components is a second form of verification

MBH uses only a subset of NGDC data. Rather than trying to download this subset, I downloaded all NGDC tree-ring data, which is conveniently zipped, created R-tables for all NGDC sites and, for MBH analysis, used subsets of these R-tables. The total number of files handled in this routine is 6,683.

The zipped files are located at ftp://ftp.ngdc.noaa.gov/paleo/treering/chronologies/. These were downloaded. Individual sites can inspected at www.ngdc.noaa.gov/paleo   # go to tree-rings.

The following directories were made to store the NGDC text file data and the zipped files were unzipped into the appropriate directory:

northamerica/usa

northamerica/canada

northamerica/mexico

southamerica

australia

europe

africa

asia

A directory for the R-table version was also created with the following subdirectories:

northamerica

southamerica

australia

europe

africa

asia

Since US, Canadian and Mexican data are used together, the directory structure for North America was merged for storing the R-table version of these series. 

After unzipping, the unzipped files were sorted by type and the *.txt files were deleted from each folder. These are descriptor files (interesting but not relevant here) and not *.crn files and interfered with the script.

R has an interesting function “list.files” which creates a vector of all files in a directory. This vector is then used to cycle through the entire directory, making R-tables for every file in the directory. This function deals with every tree ring site at NGDC rather than merely the MBH subset. It was no more difficult to do this and the operation was surprisingly fast. 

The NGDC *.txt files are in decadal format and have several different layouts. The R-script reads these files and produces time series named “chron.crn”. The script contains couple of quality control measures. The tags “start0” and “end0” keep track of start-dates and end-dates. Some of the NGDC formats are oddball and led to impossible start-dates. Any oddball results were then inspected manually against NGDC data using ordinary search and the start dates in the decadal series were coerced and saved. (This could be automated but it was as fast to do it this way.) A second quality control tag was “Verify2” which kept track of negative tree ring widths. See script “ngdc.qc”. Some negative values in NGDC were identified, but these are not material to MBH.

Collation into MBH Datasets

MBH carried out PC analysis for 5 regions.  

	ID
	Region
	MBH Series

	stahle.texoke
	Texas-Oklahoma (Stahle)
	69-71

	stahle.texmex
	Texas-Mexico (Stahle)
	72-80

	us1400
	North America
	84-92

	southamerica
	South America
	93-95

	australia
	Australia-(New Zealand)
	96-99


Information on the sites in each dataset are at the website http://www.ngdc.noaa.gov/paleo/ei/data_supp.html .

The NGDC Ids of the Texas-Oklahoma sites are not listed at the website. By going to the Search by Proxy# Tree-ring # USA:Oklahoma (mutatis mutandi), the site IDs were determined by inspection and listed in “stahle.txt”, taking care to pick out earlywood and latewood sites. The site IDs were extracted to the table “stahle.texoke.tree.id” (mutatis mutandi).

The Texas-Mexico sites were done in the same way.

The ITRDB- North America sites were listed by ID at the website.  The IDs were “casefolded” (i.e. changed to lower case) and loaded uneventfully with only two exceptions: AR045 could not be located.

The South America and Australia sites were also listed by ID at the website and a list of site IDs made easily.

The collation results (union and intersection)

	
	Tex-Oke
	Tex-Mex
	NA
	SA
	AUS

	Dimension
	385  14
	621  20
	594 231
	1547   18
	959  16

	TSP
	1611 1995
	1373 1993
	1400 1993
	441 1987
	1028 1986

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


The union files are stored as “mbh.stahle.texmex.txt” in c:/climate/data/tree (mutatis mutandi).

Texas-Oklahoma
Texas-Mexico
ITRDB North America
South America
Australia-(New Zealand)
The calculation of new principal component is described in “tree.new.pc.test”. 

