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dendroTools: Linear and Nonlinear Methods for Analyzing Daily and Monthly Dendroclimatological Data
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related to one or more tree-ring proxy records. Similar function is daily response seascorr(), which implements partial correlations in the analysis of daily response functions. For the enthusiast
monthly response() function. The last core function is compare methods(), which effectively compares several linear and nonlinear regression algorithms on the task of climate reconstruction.
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Sources of daily data

KNMI Climate explorer
* https://climexp.knmi.nl/selectdailyfield2.cgi?id=someone@somewhere

E-OBS gridded daily data for Europe

* https://www.ecad.eu/download/ensembles/download.php#datafiles

CRU JRA v2.0: A forcings dataset of gridded land surface blend of
Climatic Research Unit (CRU) and Japanese reanalysis (JRA) data

* https://catalogue.ceda.ac.uk/uuid/7f785c0e80aa4df2b39d068ce7351bbb

Joint Research Centre, AgriForCast Resources Portal, from 1975 —
2018, free registration needed

* http://agridcast.jrc.ec.europa.eu/DataPortal/RequestDataResource.aspx?i
dResource=7&o0=d



https://climexp.knmi.nl/selectdailyfield2.cgi?id=someone@somewhere
https://www.ecad.eu/download/ensembles/download.php#datafiles
https://catalogue.ceda.ac.uk/uuid/7f785c0e80aa4df2b39d068ce7351bbb
http://agri4cast.jrc.ec.europa.eu/DataPortal/RequestDataResource.aspx?idResource=7&o=d

Sources of daily data

* ERA daily datasets

* https://apps.ecmwf.int/datasets/data/interi
m-full-daily/levtype=sfc/

* NOAA daily datasets

* https://www.esrl.noaa.gov/psd/data/gridde
d/tables/daily.html



https://apps.ecmwf.int/datasets/data/interim-full-daily/levtype=sfc/
https://www.esrl.noaa.gov/psd/data/gridded/tables/daily.html

dendroTools installation

> ## from CRAN (The Comprehensive R Archive Network)
> install.packages("dendroTools")

> # current version under development

> library("devtools")
> devtools::install_github("jernejjevsenak/dendroTools")
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ARTICLE INFO ABSTRACT

Keywords: We introduce in this paper the dendroTools R package for studying the statistical relationships between tree-ring
Dendroclimatology parameters and daily environmental data. The core function of the package is daily response(), which works by
Daily climate data sliding a moving window through daily environmental data and calculating statistical metrics with one or more

Running window

tree ring proxies. Possible metrics are correlation coefficient, coefficient of determination and adjusted coeffi-
Nonlinear modelling

cient of determination. In addition to linear regression, it is possible to use a nonlinear artificial neural network
with the Bayesian regularization training algorithm (brmn). dendroTools provides the opportunity to use daily
climate data and robust nonlinear functions for the analysis of climate-growth relationships. Models should thus
be better adapted to the real (continuous) growth of trees and should gain in predictive capabilities. The
dendroTools R package is freely available in the CRAN repository. The functionality of the package is demon-
strated on two examples, one using a mean vessel area (MVA) chronology and one a traditional tree-ring width

(TRW).

Tree-ring proxies
Climate reconstruction
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ARTICLE INFO ABSTRACT
Keywords: Climate-growth relationships are usually analysed using monthly climate data. The dendroTools R package also
dﬂ"_l‘fmrf’ﬂls provides methodological approaches that enable climate-growth analysis for daily climate data. Such analysis
Daily climate data reveals more complete climate signal patterns. In this article, new functions of the dendroTools R package are

Partial correlations
Bootstrap
Dendroclimatology

presented. Partial correlation coefficients are now implemented and can be used to calculate the strength of a
linear relationship between two variables, while controlling for a third variable. Bootstrapped correlations can
then be used to provide insights into the confidence intervals of statistical estimates. The calculation of partial
and bootstrapped correlations is available for daily and monthly data. Finally, data transformation, S3 generic
plotting and summary functions are also presented here.
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ABSTRACT

An extended European tree-ring network was compiled from varous sources of tree-ring data from
Europe, northem Africa and western Asia. A total of 1860 tree-ring chronologies were used to compare
correlation coefficients calculated with aggregated day-wise and month-wise mean temperature, sums
of precipitation and standardised precipitation-evapotranspiration index [ SPEI). For the daily approach,
climate data were aggregated over periods ranging from 21 to 365 days. Absolute correlations calculated
with day-wise aggregated climate data were on average higher by 0.060 (temperature data), 0.076
(precipitation data) and 0.075 (SPEI data). Bootstrapped correlations are computationally expensive and
were therefore calculated on a 69.4% subset of the data. Bootstrapped correlations indicated statistically
significant differences between the daily and monthly approach in approximately 1% of examples. A
comparison of time windows used for calculations of correlations revealed slightly later onset and earlier
ending day of the year for the daily approach, while the largest differences between the two approaches
arise from window lengths: Correlations calculated with day-wise aggregated climate data were calcu-
lated using fewer days than the monthly approach. Differences in the onset and ending dates of periods
for the daily and monthly approaches were greater for pred pitation and SPEI data than for temperature
data.

© 2019 Elsevier Ltd. All rights reserved.




daily_response daily_response

Description

Function calculates all possible values of a selected statistical metric between one or more response
variables and daily sequences of environmental data. Calculations are based on moving window
which is defined with two arguments: window width and a location in a matrix of daily sequences
of environmental data. Window width could be fixed (use fixed_width) or variable width (use
lower_limit and upper_limit arguments). In this case, all window widths between lower and upper
limit will be used. All calculated metrics are stored in a matrix. The location of stored calculated
metric in the matrix 1s indicating a window width (row names) and a location 1n a matrix of daily
sequences of environmental data (column names).

Usage

daily_response(response, env_data, method = "1m", metric = "r.squared”,
cor_method = "pearson”, lower_limit = 3@, upper_limit = 9@,
fixed_width = @, previous_year = FALSE, neurons = 1,
brnn_smooth = TRUE, remove_insignificant = TRUE, alpha = ©.05,
row_names_subset = FALSE, PCA_transformation = FALSE,
log_preprocess = TRUE, components_selection = "automatic"”,
eigenvalues_threshold = 1, N_components = 2,
aggregate_function = "mean”, temporal_stability_check = "sequential”,
k = 2, k_running_window = 3@, cross_validation_type = "blocked”,
subset_years = NULL, plot_specific_window = NULL, ylimits = NULL,
seed = NULL, tidy_env_data = FALSE, reference_window = "start",
boot = FALSE, boot_n = 1889, boot_ci_type = "norm”,
boot_conf_int = ©.95)

https://cran.r-project.org/web/packages/dendroTools/dendroTools.pdf



https://cran.r-project.org/web/packages/dendroTools/dendroTools.pdf

The algorithm

response [1 x n] env_data [366 x n]

TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 2015 -38 0.2 1.7 1 2 1 28 -32 -42 -21 12 -01 -0.2 -1.8 -45 ..
2014 1.051 2014 -49 -76 -6.1 -52 6.8 -64 -28 0.8 15 2.7 3 34 34 21 08 ..
2013 1.706 2013 24 -06 0.2 25 59 99 96 -1 -11 -01 1 0.6 08 19 0.7 ..
2012 0.892 2012 23 -03 -0.1 -15 -16 -11 -0.8 3.7 1.7 -0.2 -08 3.1 66 9 6.8 ..
2011 0.942 2011 -1.2 -0.1 -0.2 -24 36 -2.7 -09 3.8 25 01 0.7 32 25 0.2 -16 ..
2010 0.771 2010 -7.7 -53 3.8 -0.8 09 09 -03 -32 -24 -12 -02 02 -1 -06 -1 ..
2009 1.436 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -0.7 -11 -2.2 ..
2008 0.747 2008 0.1 11 25 24 05 -06 3.2 -39 -32 -29 3.7 45 -28 -2 -38 ..
2007 0.976 2007 -48 -09 -03 -36 -3 -38 -36 -56 -73 -58 -6 -10.8 -88 -2.9 -24 ..
2006 1.091 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 -06 3.1 65 84 26 ..
2005 0.763 2005 -2.8 -19 38 -79 59 5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 2004 1.8 51 69 69 04 -26 48 11 -16 -46 46 -41 -24 -2.2 -2.1 ..
2003 0.675 2003 2.2 0.2 -14 -46 35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 2002 0.3 23 0.2 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 2000 1.3 1 06 16 12 16 19 -45 -71 -7.7 -89 -83 -54 -3.8 -2.2 ..
2000 0.746 2000 86 42 19 41 33 57 88 -02 0.7 08 05 05 -03 0 09 ..
1999 0.671 1999 -3 -25 -2 -28 -0.8 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -7.2 -61 -53 -34 2.7 37 3 15 3 22 2.2 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 27 39 5 36 1.2 -05 -11 -0.1 ..




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 Xi12 X13 X14 X15 ..
2015 1.203 0.22 2015 -38 0.2 1.7 1 2 1 28 -32 42 -21 12 -01 -0.2 -1.8 45 ..
2014 1.051 -6.12 2014 -49 -76 -6.1 -5.2 -6.8 -64 -2.8 0.8 15 2.7 3 34 34 21 0.8 ..
2013 1.706 2.08 2013 24 -06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2012 0.892 -0.24 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 17 -0.2 -08 31 66 9 68 ..
2011 0.942 -1.5 2011 °-1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -3.34 2010 -7.7 -53 -38 -08 09 09 -03 -32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 6.78 200979 69 72 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 1.32 2008/ 0.2 11 25 24 05 -06 3.2 -39 -32 -29 -37 45 -28 -2 -38 ..
2007 0.976 -2.52 2007 -4.8 -09 -03 -36 -3 -38 -36 -56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 3.7 2006 -2.7 31 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 -4.46 2005 -2.8 -19 38 -79 59 -5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 4.22 2004 1.8 51 69 69 04 -26 -48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 -1.42 2003 2.2 0.2 -14 46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 1.06 200203 23 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 1.14 200113 1 06 16 1.2 16 19 45 -7.1 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 4.42 2000 86 42 19 41 33 57 88 -02 07 08 05 05 -03 0 09 ..
1999 0.671 -2.22 1999 -3 25 -2 -28 -08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -72 -6.1 -53 -34 27 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

Pearson co jon coefficient

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 1.18 2015 -3.8/0.2 1.7 1 2 1 28 -32 42 -21 12 -01 -0.2 -1.8 45 ..
2014 1.051 -6.42 2014 -49 -76 -6.1 -5.2 -6.8 64 -2.8 0.8 15 2.7 3 34 34 21 0.8 ..
2013 1.706 3.58 2013 24 -06 0.2 25 59 99 96 -1 -11 -01 1 06 08 19 0.7 ..
2012 0.892 -0.92 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 17 -0.2 -08 31 66 9 68 ..
2011 0.942 -1.8 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -1.62 2010 -7.7 -53 -38 -08 09 09 -03 -32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 6.48 2009 79 69 72 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 1.18 2008 0.1 ‘11 25 24 05 -06 3.2 -39 -32 -29 -37 45 -28 -2 -38 ..
2007 0.976 -2.32 2007 -4.8 -09 -03 -36 -3 -38 -36 -56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 6.32 2006 -2.7 31 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 -4.9 2005 -2.8 -19 38 -79 59 -5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 3.34 2004 1.8 /51 69 69 04 -26 -48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 -2.42 2003 2.2 /0.2 -14 46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 1.54 2002 03123 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 1.2 2001 1.3/ 1 06 16 12 16 19 45 -7.1 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 3.84 2000 86 142 19 41 33 57 88 -02 0.7 08 05 05 -03 0 0.9 ..
1999 0.671 -1.48 1999 -3 25 -2 -28 08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -72 -6.1 53 -34 2.7 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

Pearson co jon coefficient L.10 J00:)

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 -1.14 2015 -38 0.2 1.7 1 2 1 28 -32 -42 -21 1.2 -0.1 -0.2 -1.8 -45 ..
2014 1.051 -0.84 2014 -49 -7.6/-6.1 -5.2 -6.8 64 -28 0.8 15 2.7 3 34 34 21 0.8 ..
2013 1.706 3.46 2013 24 -06/0.2 25 59 99 96 -1 -11 -01 1 06 08 19 0.7 ..
2012 0.892 0.66 2012 2.3 -03/-0.1 -15 -16 -1.1 -0.8 3.7 17 -0.2 -08 3.1 66 9 68 ..
2011 0.942 0.56 2011 -1.2 -0.1 /-0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -1.24 2010 -7.7 -53/-38 -08 09 09 -03 -32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 5.94 2009 79 69 72 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 -1.48 2008 0.1 1125 24 05 -06 3.2 -39 -32 -29 -37 45 -28 -2 -38 ..
2007 0.976 -5.22 2007 -4.8 -09-03 -36 -3 -38 -36 -56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 5.12 2006 -2.7 3.1 /6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 0.2 2005 -2.8 -19/-38 -79 59 -5 34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 -2.5 2004 1.8 51 69 69 04 -26 48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 3.38 2003 2.2 0.2 -14 46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 0.94 2002 0.3 23 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 -3.16 2001 1.3 1 06 16 1.2 16 19 45 -7.1 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 3.16 2000 86 4219 41 33 57 88 -02 0.7 08 05 05 -03 0 09 ..
1999 0.671 5.84 1999 -3 -25 -2 -28 -08 0.7 11 9 104 38 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -2.5 42 -72 -6.1 53 -34 2.7 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

Pearson co jon coefficient > |00 KES |00

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 Xi12 X13 X14 X15 ..
2015 1.203 1.7 2015 -38 0.2 1.7 1 2 1 28 -32 -42 -21 1.2 -0.1 -0.2 -1.8 45 ..
2014 1.051 -5.46 2014 -49 -7.6 -6.1 -5.2 -6.8 64 -2.8 08 15 2.7 3 34 34 21 0.8 ..
2013 1.706 5.62 2013 24 -06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2012 0.892 -1.02 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 1.7 -0.2 -08 3.1 66 9 68 ..
2011 0.942 -1.96 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -0.62 2010 -7.7 -53 -38 -08 09 09 -03 -32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 5.52 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 1.6 2008 0.1 11 25 24 05 -06 3.2 -39 -32 -29 -3.7 45 -28 -2 -38 ..
2007 0.976 -2.86 2007 -4.8 -09 -03 -36 -3 -38 -36 56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 8.1 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 -5.2 2005 -2.8 -19 -38/-79 59 5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 1.36 2004 1.8 51 6969 04 -26 48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 -2.82 2003 2.2 0.2 -14/46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 1.18 2002 0.3 23 0212 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 1.38 2001 1.3 1 0616 12 16 19 45 -7.1 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 4.76 2000 86 42 19 41 33 57 88 -02 07 08 05 05 -03 0 09 ..
1999 0.671 -0.76 1999 -3 -25 -2 -28 08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -72 -6.1 53 -34 2.7 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

Pearson co jon coefficient > {00 00 FO T

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 Xi12 X13 X14 X15 ..
2015 1.203 0.72 2015 -38 0.2 1.7 1 2 1 28 -32 42 -21 1.2 -0.1 -0.2 -1.8 -45 ..
2014 1.051 -4.08 2014 -49 -7.6 -6.1 -5.2 -6.8 64 -28 08 15 2.7 3 34 34 21 0.8 ..
2013 1.706 5.38 2013 24 -06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2012 0.892 -0.26 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 1.7 -0.2 -08 3.1 66 9 68 ..
2011 0.942 -1.16 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -0.5 2010 -7.7 -53 -38 -08 09 09 -03 32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 5.68 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 0.32 2008 0.1 11 25 24 05 -06 3.2 -39 -32 -29 -3.7 45 -28 -2 -38 ..
2007 0.976 -3.92 2007 -4.8 -09 -03 -36 -3 -38 -36 56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 6.92 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 -06 3.1 65 84 26 ..
2005 0.763 -3.48 2005 -2.8 -19 -38 -79 59 5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 0.2 2004 1.8 51 69 69 04 -26 48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 -1.6 2003 2.2 0.2 -14 46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 1.34 2002 0.3 23 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 0.36 2001 1.3 1 06 16 12 16 19 45 -71 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 4.34 2000 86 42 19 41 33 57 88 -02 07 08 05 05 -03 0 09 ..
1999 0.671 1.44 1999 -3 -25 -2 -28 -08 0.7 11 9 104 38 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -7.2/-61 53 -34 2.7 3.7 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33/-15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

Pearson co jon coefficient > {00 00 FO T

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 -0.10 2015 -38 0.2 1.7 1 2 1 28 -32 42 -21 1.2 -0.1 -0.2 -1.8 -45 ..
2014 1.051 -3.15 2014 -49 -7.6 -6.1 -5.2 -6.8 64 -2.8 08 15 2.7 3 34 34 21 0.8 ..
2013 1.706 4.30 2013 24 -06 0.2 25 59 99 96 -1 -11 -01 1 0.6 08 19 0.7 ..
2012 0.892 0.07 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 1.7 -02 -08 3.1 66 9 638 ..
2011 0.942 -0.55 2011 -1.2 -0.1 -0.2 -24 -36/-27 -09 38 25 01 0.7 32 25 0.2 -16 ..
2010 0.771 -0.82 2010 -7.7 -53 -38 -08 09 09 -03 32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 5.77 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 -0.27 2008 0.1 11 25 24 05 -06 3.2 -39 -32 29 -3.7 45 -28 -2 -38 ..
2007 0.976 -4.48 2007 -4.8 -09 -03 -36 -3 -3.8 36 56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 6.03 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 -2.20 2005 -2.8 -19 -38 -79 59| 5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 -0.10 2004 1.8 51 69 69 04 -26 48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 0.03 2003 2.2 0.2 -14 46 -35/-28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 1.20 2002 0.3 23 02 12 13727 05 1 05 O 3 77 56 4 65 ..
2001 0.813 -0.88 2001 1.3 1 06 16 1216 19 45 -71 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 3.73 2000 86 42 19 41 33 57 88 -02 0.7 08 05 05 -03 0 09 ..
1999 0.671 2.93 1999 -3 -25 -2 -28 -08/0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -7.2 -6.1 53 -34 2.7 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 0.88 2015 -38 0.2 1.7 1 2 1 28 -32 42 -21 1.2 -0.1 -0.2 -1.8 -45 ..
2014 1.051 -4.42 2014 -49 -7.6 -6.1 -5.2 -6.8 -64 -28 08 15 2.7 3 34 34 21 0.8 ..
2013 1.706 4.52 2013 24 -06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2012 0.892 -0.23 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 1.7 -0.2 08 3.1 66 9 68 ..
2011 0.942 -1.00 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 3.8 25 0.1 0.7 32 25 0.2 -16 ..
2010 0.771 -1.05 2010 -7.7 -53 -38 -0.8 09 09 -03 32 -24 -12 02 -02 -1 -06 -1 ..
2009 1.436 5.93 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 0.68 2008 0.1 11 25 24 05 -06 3.2 -39 -32 29 3.7 45 -28 -2 -38 ..
2007 0.976 -3.32 2007 -4.8 -09 -03 -36 -3 -3.8 -36 56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 6.78 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 -3.53 2005 -28 -19 -38 -79 59 5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 1.32 2004 1.8 51 69 69 04 -26 48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 -1.57 2003 2.2 0.2 -14 46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 1.15 2002 0.3 23 0.2 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 0.40 2001 1.3 1 06 16 12 16 19 45 -71 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 3.93 2000 86 42 19 41 33 57 88 -02 07 08 05 05 -03 0 09 ..
1999 0.671 0.87 1999 -3 -25 -2 -28 -08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -7.2 -6.1 -53/-34 2.7 3.7 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 27 39 5 36 1.2 -05 -1.1 -0.1 ..

Pearson co 'On Coefficient =2 0.10 0.09 -0.090.17 0.25 0.21

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 1.45 2015 -38 0.2 1.7 1 2 1 28 -32 42 -21 1.2 -0.1 -0.2 -1.8 -45 ..
2014 1.051 -5.82 2014 -49 -7.6 -6.1 -5.2 -6.8 -64 -2.8 0.8 15 2.7 3 34 34 21 08 ..
2013 1.706 4.58 2013 24 -06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2012 0.892 -0.90 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 1.7 0.2 08 3.1 66 9 68 ..
2011 0.942 -1.65 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 0.2 -16 ..
2010 0.771 -1.40 2010 -7.7 -53 -38 -08 09 09 -03 -32 -24 -12 02 02 -1 -06 -1 ..
2009 1.436 5.75 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 1.52 2008 0.1 11 25 24 05 -06 3.2 -39 32 29 3.7 45 -28 -2 -38 ..
2007 0.976 -2.53 2007 -4.8 -09 -03 -36 -3 -3.8 -36 -56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 7.27 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 -4.65 2005 -2.8 -19 -38 -79 59 5 -34/48 42 04 1 -05 06 22 -11 ..
2004 0.732 1.98 2004 1.8 51 69 69 04 -26 4811 -16 46 46 41 -24 -2.2 -2.1 ..
2003 0.675 -2.32 2003 2.2 0.2 -14 -46 -35 -2.8 -1.8 47 82 86 10 84 33 52 15 ..
2002 0.83 1.37 2002 0.3 23 0.2 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 1.32 2001 1.3 1 06 16 12 16 19 45 -71 -7.7 -89 -83 -54 -3.8 -2.2 ..
2000 0.746 4.67 2000 86 4.2 19 41 33 57 88 -02 0.7 08 05 05 -03 0 0.9 ..
1999 0.671 -1.05 1999 -3 -25 -2 -28 -08 07 11/ 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -7.2 -6.1 53 -34 2.7 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 27 39 5 36 1.2 -05 -1.1 -0.1 ..

Pearson co 'On Coefficient =3 0.10 0.09 -0.090.17 0.25 0.21 0.30

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 0.35 2015 -38 0.2 1.7 1 2 1 28 -32/-42 -21 1.2 -0.1 -0.2 -1.8 -45 ..
2014 1.051 -6.17 2014 -49 -7.6 -6.1 -5.2 -6.8 -64 -2.8 0.8 15 2.7 3 34 34 21 08 ..
2013 1.706 3.38 2013 24 -06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2012 0.892 -0.38 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 17 0.2 08 3.1 66 9 68 ..
2011 0.942 -1.70 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 0.2 -16 ..
2010 0.771 -2.63 2010 -7.7 -53 -38 -08 09 09 -03 -32 -24 -12 02 02 -1 -06 -1 ..
2009 1.436 6.72 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 1.00 2008 0.1 11 25 24 05 -06 3.2 -39 -32 29 3.7 45 -28 -2 -38 ..
2007 0.976 -2.73 2007 -4.8 -09 -03 -36 -3 -3.8 -36 -56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 4.82 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 -4.55 2005 -28 -19 -38 -79 59 5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 3.08 2004 1.8 51 69 69 04 -26 -48 11 -16 46 46 41 -24 -2.2 -2.1 ..
2003 0.675 -1.65 2003 2.2 0.2 -14 -46 -35 -28 -1.8 47 82 86 10 84 33 52 15 ..
2002 0.83 1.33 2002 0.3 23 0.2 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 1.22 2001 1.3 1 06 16 12 16 19 -45 -71 -7.7 -89 -83 -54 -3.8 -2.2 ..
2000 0.746 4.63 2000 86 4.2 19 41 33 57 88 -02 0.7 08 05 05 -03 0O 09 ..
1999 0.671 -1.73 1999 -3 -25 -2 -28 -08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -7.2 -61 53 -34 2737 3 15 3 22 2.2 -1.1 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2739 5 36 1.2 -05 -1.1 -0.1 ..

Pearson co 'On Coefficient =3 0.10 0.09 -0.090.17 0.25 0.21 0.30 0.05

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 -0.6 2015 -38 0.2 1.7 1 2 1 28 -32 -42 -21 1.2 -0.1 -0.2 -1.8 -45 ..
2014 1.051 2.92 2014 -49 -7.6 -6.1 -5.2 -6.8 -64 -2.8 0.8 15 2.7 3 34 34 21 08 ..
2013 1.706 0.84 2013 24 -06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2012 0.892 3.54 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 17 02 0.8 3.1 66 9 638 ..
2011 0.942 1.34 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -0.64 2010 -7.7 -53 -38 -08 09 09 -03 -32 -24 -12 02 02 -1 -06 -1 ..
2009 1.436 3.4 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 -3.18 2008 0.1 11 25 24 05 -06 3.2 -39 -3.2 -29 3.7 45 -28 -2 -38 ..
2007 0.976 -6.86 2007 -4.8 -09 -03 -36 -3 -3.8 -36 -56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 3.76 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 0.74 2005 -28 -19 -38 -79 59 5 -34 48 42 04 1 -05 06 22 -1.1 ..
2004 0.732 -3.58 2004 1.8 51 69 69 04 -26 -48 11 -16 46 46 41 -24 -2.2 -2.1 ..
2003 0.675 7.1 2003 2.2 0.2 -14 -46 -35 -2.8 -1.8 47 82 86 10 84 33 52 15 ..
2002 0.83 4.06 2002 0.3 23 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 -6.82 2001 1.3 1 06 16 12 16 19 -45 -71 -7.7 -89 -83 -54 -3.8 -2.2 ..
2000 0.746 0.3 2000 86 4.2 19 41 33 57 88 -02 0.7 08 05 05 -03 0 09 ..
1999 0.671 6.08 1999 -3 -25 -2 -28 -08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -7.2 -61 53 -34 2.7 37 3 15 3 22 22 -1.1 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -1.1 -0.1 ..

Pearson co 'On Coefficient s 0.10 0.09 -0.090.17 0.25 0.21 0.30 0.05 0

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 -0.6 2015 -38 0.2 1.7 1 2 1 28 -32 -42 -21 12 -01 -0.2 -1.8 45 ..
2014 1.051 2.92 2014 -49 -7.6 -6.1 -5.2 -6.8 -64 -2.8 0.8 15 2.7 3 34 34 21 08 ..
2013 1.706 0.84 2013 24 -06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2012 0.892 3.54 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 17 -0.2 08 3.1 66 9 68 ..
2011 0.942 1.34 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -0.64 2010 -7.7 -53 -38 -08 09 09 -03 -32 -24 -12 -02 02 -1 -06 -1 ..
2009 1.436 3.4 2009 79 69 7.2 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 -3.18 2008 0.1 11 25 24 05 -06 3.2 -39 -32 -29 37 45 -28 -2 -38 ..
2007 0.976 -6.86 2007 -4.8 -09 -03 -36 -3 -3.8 -36 -56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 3.76 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 0.74 2005 -28 -19 -38 -79 59 5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 -3.58 2004 1.8 51 69 69 04 -26 -48 11 -16 46 46 41 -24 -2.2 -2.1 ..
2003 0.675 7.1 2003 2.2 0.2 -14 -46 -35 -2.8 -1.8 47 82 86 10 84 33 52 15 ..
2002 0.83 4.06 2002 0.3 23 0.2 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 -6.82 2001 1.3 1 06 16 12 16 19 -45 -71 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 0.3 2000 86 4.2 19 41 33 57 88 -02 0.7 08 05 05 -03 0O 09 ..
1999 0.671 6.08 1999 -3 -25 -2 -28 -08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -7.2 -6.1 53 -34 2.7 3.7 3 |15 3 22 22 -1.1 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -1.1 -0.1 ..

Pearson co 'On Coefficient s 0.10 0.09 -0.090.17 0.25 0.21 0.30 0.05 0 0.27

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 ..
2015 1.203 -1.1 2015 -38 0.2 1.7 1 2 1 28 -32 42 -21 12 -01 -0.2 -1.8 45 ..
2014 1.051 1.04 2014 -49 -76 -6.1 -5.2 -6.8 64 -2.8 0.8 15 2.7 3 34 34 21 0.8 ..
2013 1.706 1.68 2013/24 -06 0.2 25 59 99 96 -1 -11 -01 1 0.6 08 19 0.7 ..
2012 0.892 0.72 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 17 -0.2 -08 3.1 66 9 68 ..
2011 0.942 1.24 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -1.46 2010 -7.7 53 -38 -0.8 09 09 -03 -32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 6.44 200979 69 72 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 -2.1 2008/ 0.2 11 25 24 05 -06 3.2 -39 -32 -29 -37 45 -28 -2 -38 ..
2007 0.976 -5.66 2007 -4.8 -09 -03 -36 -3 -38 -36 -56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 2.92 2006 -2.7 31 6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 1.4 2005 -2.8 -19 38 -79 59 -5 -34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 -2.9 2004 1.8 51 69 69 04 -26 -48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 5.94 2003 2.2 0.2 -14 46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 1 200203 23 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 -5.26 200113 1 06 16 12 16 19 45 -7.1 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 2.12 2000 86 42 19 41 33 57 88 -02 0.7 08 05 05 -03 0 09 ..
1999 0.671 6.9 1999 -3 25 -2 -28 08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -72 -6.1 53 -34 2.7 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

Pearson co 'On Coefficient 0.10 0.09 -0.090.17 0.25 0.21 0.30 0.05 O 0.27 0.15

(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 Xi12 X13 X14 X15 ..
2015 1.203 -1.08 2015 -3.8/0.2 1.7 1 2 1 28 -32 -42 -21 1.2 -0.1 -0.2 -1.8 -45 ..
2014 1.051 2.8 2014 -49 -7.6 -6.1 -5.2 -6.8 64 -28 0.8 15 2.7 3 34 34 21 0.8 ..
2013 1.706 0.24 2013 24 -06 0.2 25 59 99 96 -1 -11 -01 1 06 08 19 0.7 ..
2012 0.892 2.08 2012 2.3 -03 -0.1 -15 -16 -1.1 -0.8 3.7 17 -0.2 -08 3.1 66 9 68 ..
2011 0.942 1.8 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -1 2010 -7.7 -53 -38 -08 09 09 -03 -32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 4.86 2009 79 69 72 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 -3.42 2008 0.1 ‘11 25 24 05 -06 3.2 -39 -32 -29 -3.7 45 -28 -2 -38 ..
2007 0.976 -7.74 2007 -4.8 -09 -03 -36 -3 -38 -36 -56 -73 -58 -6 -10.8 -88 -29 -24 ..
2006 1.091 2.4 2006 -2.7 31 6.1 6.1 59 104 12 0.2 16 14 06 3.1 65 84 26 ..
2005 0.763 1.14 2005 -2.8 -19 38 -79 59 -5 34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 -3.46 2004 1.8/51 69 69 04 -26 48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 7.7 2003 2.2 /0.2 -14 46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 3.36 2002 03123 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 -7.48 2001 1.3/ 1 0O6 16 12 16 19 45 -7.1 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 0.44 2000 86 42 19 41 33 57 88 -02 0.7 08 05 05 -03 0 09 ..
1999 0.671 6.94 1999 -3 25 -2 -28 08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -25 42 -72 -6.1 53 -34 2.7 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

Pearson co 'On Coefficient 0.10 0.09 -0.090.17 0.25 0.21 0.30 0.05 O 0.27 0.15

) ] 035 0.28
(or fitted lin




The algorithm

mean lan or sum
response env_data

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 Xi12 X13 X14 X15 ..
2015 1.203 -0.32 2015 -38 0.2 1.7 1 2 1 28 -32 -42 -21 1.2 -0.1 -0.2 -1.8 45 ..
2014 1.051 -2.74 2014 -49 -7.6/-6.1 -5.2 -6.8 64 -28 08 15 2.7 3 34 34 21 0.8 ..
2013 1.706 4.66 2013 24 -06/0.2 25 59 99 96 -1 -11 -01 1 06 08 19 0.7 ..
2012 0.892 0.38 2012 2.3 -03/-0.1 -15 -16 -1.1 -0.8 3.7 1.7 -0.2 -08 3.1 66 9 68 ..
2011 0.942 -0.18 2011 -1.2 -0.1 /-0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2010 0.771 -0.82 2010 -7.7 -53/-38 -08 09 09 -03 -32 -24 -12 -02 -02 -1 -06 -1 ..
2009 1.436 5.64 2009 79 69 72 64 55 64 21 8 62 7 89 29 -07 -11 -2.2 ..
2008 0.747 -0.8 2008 0.1 1125 24 05 -06 3.2 -39 -32 -29 37 45 -28 -2 -38 ..
2007 0.976 -4.66 2007 -4.8 -09 -03 -36 -3 -38 -36 56 -73 -58 -6 -108 -88 -29 -24 ..
2006 1.091 6.02 2006 -2.7 3.1 /6.1 6.1 59 104 12 02 16 14 06 3.1 65 84 26 ..
2005 0.763 -1.06 2005 -2.8 -19/-38 -79 59 -5 34 48 42 04 1 -05 06 22 -11 ..
2004 0.732 -1.5 2004 1.8 51 69 69 04 -26 48 11 -16 46 -46 -41 -24 -2.2 -2.1 ..
2003 0.675 0.96 2003 2.2 0.2 -14 46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2002 0.83 1.2 2002 03 23 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2001 0.813 -1.38 2001 1.3 1 06 16 12 16 19 45 -7.1 -7.7 -89 -83 -54 -38 -2.2 ..
2000 0.746 3.66 2000 86 4219 41 33 57 88 -02 07 08 05 05 -03 0 09 ..
1999 0.671 4.08 1999 -3 -25 -2 -28 08 0.7 11 9 104 8 6 48 55 6.1 54 ..
1998 0.861 1998 -1.6 -2.5 42 -72 -6.1 53 -34 2.7 37 3 15 3 22 22 -11 ..
1997 1.383 1997 69 25 -05 -33 -15 -0.7 06 2.7 39 5 36 1.2 -05 -11 -0.1 ..

Pearson co 'On Coefficient 0.10 0.09 -0.090.17 0.25 0.21 0.30 0.05 O 0.27 0.15

) ] B 0.35 0.28 0.15
(or fitted lin
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14 0,14 0,14 14 15 0,15 0,16 0,15 15 15 0,14 0,14 15 15 0,14 0,14 14 14 13 0,13 11 [X0] 0A0 008 0ga 00 1 10 0,10 0,10 01 13 0,14 0,14 0,15
14 014 [X7] w5 15 0,16 (X0 (X 15 15 015 015 (3] 15 0,14 [X7] (%71 14 [XH [X53 il i 008 008 g (3] (X0 [X] (X0 il iz [XH 014 [X7] 015
14 0,14 015 w5 (X0 0,16 (X0 (X0 (XL 15 015 015 (3] 15 0,14 (%71 (%71 14 [XH [X53 il il 008 od (X0 (3] of o (X (%] iz [XH 014 (%71 (3]
14 0,15 0,15 15 16 0,17 0,16 0,1 (X0 15 0,15 0,15 15 15 0,15 0,14 14 14 13 0,1z ot oga 009 0,10 0,10 0,11 o1 o1 (X 0,1z (X5 13 0,14 0,14 14
14 0,15 0,15 X 16 0,17 0,16 0,1 16 16 0,15 0,15 15 15 0,15 0,14 14 [XE] [XH i1 0,10 [X0] 10 0,10 11 0,11 o1 [XH 0,1z 01z iz 13 0,13 0,14 14
14 015 015 i (X0 017 (X} (X (X0 (X0 015 015 (X 15 0,15 [X7] iz [XH [XH (X! (3] (3] [X] (X3 il (3] [XH [XH [X53 (3] iz [XH [RE [X7] (%71
15 015 (X0 (3 (X0 017 o7 o7 (X0 (X0 015 (X0 (3] 15 0,14 (%71 iz [XH [XH (X il o1 o (X3 (%] iz [XH [XH [X53 (%] iz [XH [RE (%71 (%71
15 0,16 0,1 X0 17 0,17 017 017 (X0 16 0,16 0,15 15 15 0,14 0,1x 1z [XH [XH 0,1z 11 01 o1 0,12 0,1z 1z [XH [XH 0,1z 0,1z (X [XH 0,13 0,14 14
16 0,16 0,1 X 17 0,18 0,15 017 16 16 0,16 0,15 15 14 0,14 0,1x 0,1z [XH [XH 0,1z 01z iz [XH 0,12 0,1x i1z [XH [XH 0,1z 01z iz 13 0,13 0,14 14
(X0 016 (X it w7 [R5 (X5 o7 it (X0 016 015 (3] 14 [XE 0z iz [XH [XH [ (3] iz [XH [353 0z (3] [XH [XH [X53 il iz [XH [RE [X7] (%71
(X0 016 (X0 it (X [R5 o7 o7 it (X0 015 015 nid 14 [RE oz iz [XH [XH [ (%] iz [XH [RE (%] iz [XH [XH (X il iz [XH [RE (%71 (%71
16 017 017 (X 18 0,18 0,15 017 (X 16 0,15 0,14 [X7] 14 0,13 0,1x 14 14 14 0,13 0,1x (X5 13 0,12 0,1x 1z [XH o1 (X 11 (X [XH 0,13 0,14 15
16 017 017 (Xl 18 0,18 0,15 017 16 15 0,15 0,14 14 14 0,14 0,14 14 14 14 0,14 0,1x 1z [XH 0,13 01z i1z [XH [XH i1 11 iz 13 0,13 0,14 0,15
w7 (XL} o7 it (3] [R5 (X5 o7 (X0 15 014 [X7] nid 14 0,14 [X7] (%71 14 14 014 0z iz [XH [353 (3] (3] [XH o (X! il iz [XH [RE [X7] 015
w7 o7 o7 it (X [R5 o7 (X0 (X0 15 0,14 (%71 nid 15 0,15 015 (3] (XL 15 0 oz iz [XH [353 (%] iz [XH o (X il iz [XH 014 015 (3]
17 017 017 (X 18 0,18 017 0,1 15 15 0,14 0,14 15 15 0,15 0,15 15 15 15 0,14 0,1x (X5 [XH 0,12 0,1z 1z [XH o1 (X 0,1z (X 13 0,14 0,15 0,16
17 017 017 (Xl 17 0,17 017 0,1 15 15 0,15 0,15 15 15 0,15 0,15 0,15 15 15 0,14 0,1x iz [XH 0,12 01z i1z [XH [XH 0,1z 01z iz 13 0,14 0,15 0,16
w7 (XL} o7 it w7 017 (X0 (X 15 15 015 015 (X 15 0,16 (X 015 15 15 014 0z iz [XH [353 (3] (3] [XH [XH [X53 (3] iz 14 015 (X (3
w7 o7 o7 it w7 0,16 (X0 (X0 (X0 15 015 (X0 (X (X0 0,16 (X0 (3] (XL 15 0 oz iz [XH [353 (%] iz [XH [XH [X53 (%] iz 14 015 015 (X
17 017 0,1 X0 16 0,16 0,16 0,1 (X0 16 0,16 0,1 1k 16 0,16 0,15 15 15 14 0,14 0,1x (X [XH 0,12 0,1z 1z [XH [XH 0,1z 0,1x [X7] 14 0,15 0,1 01t
17 017 0,1 X 16 0,16 017 0,1 16 16 0,16 0,1 X 16 0,16 0,1 0,15 15 14 0,14 0,1x iz [XH 0,12 01z i1z [XH [XH 0,1z 0,1x [X7] 14 0,15 0,1 0,15
(X0 016 (X0 (3 (X0 017 o7 o7 it (X0 016 (X0 (X (X0 0,16 015 (3] (XL 14 [ oz iz [XH [353 (%] iz [XH [XH [ oz nid 14 016 o7 (X5
(X0 016 (X0 (3 w7 017 o7 o7 it w7 o7 (X0 (X (X0 0,16 015 (3] (XL 14 0 oz iz [XH [353 oz iz [XH [XH [ oz nid 15 016 o7 (X5
16 0,16 0,1 X0 17 0,17 017 017 (X 17 017 0,1 1k 16 0,16 0,15 15 15 14 0,14 0,1x (X5 [XH 0,13 0,1x 1z [XF] 13 0,13 0,1x [X7] 16 017 0,15 0,14
15 0,16 0,1 (X 17 0,18 0,18 0,15 (X 17 017 0,1 X 16 0,15 0,15 0,15 15 14 0,14 0,1x (X5 13 0,13 0,1x 14 14 13 0,13 0,14 15 16 017 0,15 14
15 016 (30 it w7 (X5 [ [ it w7 017 (30 (3 30 0,15 015 015 (X 14 (X7} o1z iz [XH [XE (%71 (%71 14 [XH (X7} 015 (3 w7 [R5 (XU
(30 06 0T wir 1% [RES [R5 (5] it w7 06 01 (308 (30 0,15 015 015 15 15 (X7} oz iz [XH 0,14 (%7] (%7] 14 14 015 015 (308 w7 (R ol e
16 017 017 (X 18 0,18 0,18 0,15 (X 17 0,16 0,1 X 16 0,15 0,15 0,15 15 15 0,14 0,14 (X5 14 0,14 0,14 14 14 15 0,15 0,1 X 17 [RES 019 oz
17 017 017 (X 18 0,18 0,18 0,15 (X 17 0,16 0,1 X 16 0,15 0,15 0,15 15 15 0,14 0,14 [X7] 14 0,14 0,14 14 15 15 0,16 0,1 (X 18 [RES 019 oz
w7 o7 (X5 i (X [R5 [X5 (X5 it (X0 016 (X0 (X (X0 0,16 015 (3] (XL 15 X5 (%71 nid 14 0,14 (%71 (3] (XL (X0 (X (X0 it (X 018 Ee 0z
w7 [XES (X5 i (X [R5 [XE 0T it w7 016 (X0 i (X0 0,16 (X0 (3] (X0 w15 015 015 (7] 14 0,14 015 (X0 (X0 (X0 (X0 0T it (X 018 Eh 0z
17 0,18 0,15 (X 18 0,18 0,15 017 (X 16 0,16 0,1 X 16 0,16 0,1 0,16 16 16 0,15 0,15 14 14 0,15 0,1 0,16 16 16 017 017 (X 18 019 oz 21
18 0,18 0,15 (X 18 0,18 0,18 017 (X 16 0,16 0,1 X 16 0,16 0,1 0,16 16 16 0,15 0,15 15 15 0,16 0,1 0,16 (X 17 017 017 (X 19 019 oz 0,21
(X [XES (X5 i (X [R5 [X5 o7 it (X0 016 (X0 (X (X0 0,16 (X0 (X (X0 (X0 X5 015 (3] 15 0,16 (X0 it it w7 IR} o7 (X5 [RCI (%] Wil
w7 [XES (X5 i (X [R5 [XE 0T it w7 016 (X0 it (X0 0,16 0T (Xl (X0 (X0 (X0 (X0 i (X0 0,16 0T (Xl it w7 o7 0T (X (XTI 0 0z
18 0,18 017 (Xl 18 0,18 0,15 017 (X 17 017 017 (X 17 0,17 017 0,16 16 16 017 0,1 X 16 0,17 017 (Xl (X 17 017 0,15 14 [REI 0 oz
w17 [XES 017 (X 15 [RES 018 017 (R w17 017 017 it w17 017 017 (X (R w17 (X} 017 X w17 017 017 (X (R w17 (X} 0,15 wla 0@z 0 oz
w7 o7 o7 it (X [R5 [X5 (X5 it w7 o7 o7 it w7 017 o7 it (X (X IR} o7 it w7 017 o7 (X5 (X (X [X5 (X5 i 0ED [
w7 017 0T it (X [R5 [XE (X5 it w7 017 0T (X w7 017 0T (X5 iE (X [X5 0T it w7 017 (X5 (X5 iE (X [X5 (X5 i 0ED oE ez oz
17 017 017 (Xl 18 0,18 0,15 0,15 ,1¢ 17 0,18 0,15 (X 17 0,18 0,15 0,15 ,1¢ 18 0,18 0,15 (X 17 0,18 0,15 0,15 ,1¢ 18 0,18 019 o 21 o oz 023
w17 017 017 (X5 15 [RES 018 0,15 (X0 15 [XES 0,15 (X5 15 [RES 0,15 14 14 [RE] 018 0,15 it w17 [RES 0,15 0,15 (X0 15 018 (R (%3] o oz 02
w7 o7 o7 i (X [R5 [X5 (X5 (X (X [XES (X5 (X5 [XL] 0,18 (XL (XL [XC) [XL] [X5 (X5 (X5 (X [R5 (X5 (X5 [XC) [XL] I3 ol e izl [
w7 [XES (X5 i (X 0,18 [0 014 iE (X [XES (X5 [XL) [XT] 0,18 014 [XL) (XL [XT] [0 (X5 (X (X [R5 014 [XL) (XL [XT] [0 (X Wl MEE 0EE 02F

17 0,18 0,15 (X 18 0,19 0,14 0,14 ,1¢ 18 0,18 0,14 14 19 0,19 0,14 0,14 14 19 0,19 0,15 (X 18 0,18 0,14 0,14 14 19 0,19 019 o el 0EE o0z 024
w17 [XES 0,15 (X5 [RE] 0,19 014 014 (X0 15 0,19 019 0@ 020 0ED nEe 0@n 020 [RE] 019 0,15 (X5 15 0,19 014 (X [RE] 019 nEe 0z el 0@z o0z 02d
(X [XES (X5 i [XL] 0,18 (X0 (XL [XC) [XL] o0 B0 0E0 0ED BE0 BEN 0E0 0EN 0E0 I3 (XL [XL) [XL] 0,18 ol oEe 0E0 w18 0ED B il 0EE 2R WEE 0d
15 0,18 0,15 14 18 0,18 0,14 [ 048 0F0 BZ0 00 0F0  0E0 B0 00 0F  0F0 aE0 0,14 14 18 008 BE0 0E0 0E 0F0 0E0 00 o 0z M@ 0EF 02d
18 0,18 0,14 14 19 019 00 a0 0EN 0E0 m@0 0En 0@ 020 020 0@ 0@ 020 0@ 0,14 14 0ds 0E0 @0 0E0 0@0 0E0 0@) 0@ w0z M@E 0EE 0zd
15 0,19 014 14 wis 0E0 00 0E0 0@N 0E0 0z0 0@ Wl 0E0 M@0 0En 0z wEl o 0E0 014 wga 0E0 M@0 0E0 0Ee 0EN 020 0z 0,21 w0z 0@: 0Ed 0@d
(X IR0} (XL als 0ED E [H 0 0EN 0E0 0,5 (%] [ izl [ Wil W 0E0 B0 BE0 0Ee 0E0 WED BE0 0E0 0E0 020 (% (%] il 0EE MEE wEd 0ZF
18 0,18 0,14 afa 0z 0,1 0,21 0,2 X 21 0,5 0,2 iz 21 0,1 0,2 0,2 X o 0E0 B0 0B 0E 0E0 @@ 00 X 21 0,2 0,2 oz 0z 0@ 0Ed 025
18 0,19 019 oz 21 0,21 0,21 0,21 (¥ 21 0,1 0,21 iz 21 0,21 0,21 21 (¥ 21 0 00 0 0 0E) nE0 0z 21 (¥ 21 0,21 0@ 0@ 023 0Ed 0EE 02k
[RE] 019 Ee 0z (%3] 0,21 0,21 0,21 (%3] (%3] 0,1 0,21 iz (%3] 0,21 0,21 (¥ (%3] (%3] oE 0@ 00 0@z 0,21 (¥ (%3] (%3] 0,21 0@ 0@ 023 0ad nEe 02T
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Key arguments

- Tower_1limit
- upper_limit

lower_limit lower limit of window width

upper_limit upper limit of window width

2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998

X1
-3.8
-4.9
2.4
2.3
-1.2
-7.7
7.9
0.1
-4.8
-2.7
-2.8
1.8
2.2
0.3
1.3
8.6

-3
-1.6

X2 X3 X4 X5

0.2
-7.6
-0.6
-0.3
-0.1
-5.3
6.9
11
-0.9
3.1
-1.9
5.1
0.2
2.3
1
4.2
-2.5
-2.5

1997 69 25

1.7
-6.1
0.2
-0.1
-0.2
-3.8
7.2
2.5
-0.3
6.1
-3.8
6.9
-1.4
0.2
0.6
1.9
-2
-4.2
-0.5

1
-5.2
2.5
-1.5
-24
-0.8
6.4
2.4
-3.6
6.1
-7.9
6.9
-4.6
1.2
1.6
4.1
-2.8
-7.2
-3.3

2
-6.8
5.9
-1.6
-3.6
0.9
5.5
0.5
-3
5.9
-5.9
0.4
-3.5
1.3
1.2
33
-0.8
-6.1
-15

X6
1
-6.4
9.9
-11
-2.7
0.9
6.4
-0.6
-3.8
104
-5
-2.6
-2.8
2.7
1.6
5.7
0.7
-5.3

X7 X8 X9

2.8
-2.8
9.6
-0.8
-0.9
-0.3
2.1
3.2
-3.6
12
-3.4
-4.8
-1.8
0.5
1.9
8.8
1.1

-3.2
0.8
-1
3.7
3.8
-3.2
8
-3.9
-5.6
0.2
4.8
11
4.7
1
-4.5
-0.2
9

-4.2
15
-1.1
1.7
2.5
-2.4
6.2
-3.2
-7.3
1.6
4.2
-1.6
8.2
0.5
-7.1
0.7
10.4

-3.4 2.7 3.7
-0.7 0.6 2.7 3.9

X10
-2.1
2.7
-0.1
-0.2
0.1
-1.2
7
-2.9
-5.8
14
0.4
-4.6
8.6
0
-7.7
0.8
8
3
5

X11
1.2

-0.8
0.7
-0.2
8.9
-3.7

-0.6

-4.6
10

-8.9
0.5

1.5
3.6

X12
-0.1
3.4
0.6
3.1
3.2
-0.2
2.9
-4.5
-10.8
3.1
-0.5
-4.1
8.4
7.7
-8.3
0.5
4.8

1.2

X13

-8.8




Key arguments

- method

method a character string specifying which method to use. Current possibilities are

"Corﬂ, fl]mll and Ilbmn"'

TRW
2015 1.203
2014 1.051
2013 1.706
2012 0.892
2011 0.942
2010 0.771
2009 1.436
2008 0.747
2007 0.976
2006 1.091
2005 0.763
2004 0.732
2003 0.675
2002 0.83
2001 0.813
2000 0.746
1999 0.671
1998 0.861
1997 1.383

temporary
-1.67
241
0.54
3.74
1.09
-0.94
3.00
-3.27
-6.2
3.2
0.9
-3.0
6.4
3.90
-6.20
0.44
6.60
2.07
1.71

Available methods: "cor"”, "Im" or "brnn"




Key arguments

- metric

metric a character string specifying which metric to use. Current possibilities are
"r.squared” and "adj.r.squared". If method = "cor", metric is not relevant.

Available methods: "cor", "Im" or "brnn,,

TRW
2015 1.203
2014 1.051
2013 1.706
2012 0.892
2011 0.942
2010 0.771
2009 1.436
2008 0.747
2007 0.976
2006 1.091
2005 0.763
2004 0.732
2003 0.675
2002 0.83
2001 0.813
2000 0.746
1999 0.671
1998 0.861
1997 1.383

temporary
-1.67
2.41
0.54
3.74
1.09
-0.94
3.00
-3.27
-6.29

Available metrices: "r.squared" and "adj.r.squared"




Key arguments

- row_names_subset

row_names_subset
if set to TRUE, row.names are used to subset env_data and response data frames.
Only years from both data frames are kept.

TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 XI10 X11 X12 X13 X14 X15 ..
2015 1.203 2013 24 06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2014 1.051 2012 23 -03 01 -15 -16 -11 -08 3.7 1.7 -0.2 -0.8 3.1 66 9 68 ..
2013 1.706 2011 -1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2012 0.892 2010 -7.7 -53 -3.8 -0.8 09 09 -03 -3.2 -24 -12 -02 -02 -1 -06 -1 ..
2011 0.942 2009 79 69 72 64 55 64 21 8 62 7 89 29 -07 -1.1 -2.2 ..
2010 0.771 2008 0.1 11 25 24 05 -06 32 -39 -3.2 -29 37 -45 -28 -2 -38 ..
2009 1.436 2007 -48 -09 03 -36 -3 -38 -36 -56 -73 -58 -6 -10.8 -88 -29 -24 ..
2008 0.747 2006 -2.7 3.1 6.1 61 59 104 12 02 16 14 -06 3.1 65 84 26 ..
2007 0.976 2005 -2.8 -19 -38 -79 59 5 -34 48 42 04 1 -05 06 22 -11 ..
2006 1.091 2004 1.8 51 69 69 04 -26 -48 11 -16 -46 46 -41 -24 -2.2 -2.1 ..
2005 0.763 2003 2.2 0.2 -14 -46 -35 -28 -18 47 82 86 10 84 33 52 15 ..
2004 0.732 2002 0.3 23 02 12 13 27 05 1 05 O 3 77 56 4 65 .
2003 0.675 2000 13 1 06 16 12 16 19 -45 -7.1 -7.7 -89 -83 -54 -3.8 -2.2 ..
2002 0.83 2000 86 4.2 19 41 33 57 88 -02 07 08 05 05 -03 0 09 ..
2001 0.813 1999 -3 -25 -2 -28 -08 0.7 11 9 104 8 6 48 55 61 54 .
2000 0.746 1998 -1.6 -25 42 -7.2 -61 -53 -34 27 37 3 15 3 22 22 -11 .
1999 0.671 1997 69 25 -05 -33 -15 -07 06 27 39 5 36 12 -05 -11 -0.1 ..
1998 0.861 1996 -1.6 -25 42 -72 -61 -53 -34 27 37 3 15 3 22 22 -11 .
1997 1.383 1995 69 25 -05 -33 -15 -07 06 27 39 5 36 12 -05 -11 -0.1 ..
1996 1.021 1994 -2.7 31 6.1 6.1 59 104 12 02 16 14 -06 31 65 84 26 ..




Key arguments

- row_hnames_subset

row_names_subset
if set to TRUE, row.names are used to subset env_data and response data frames.
Only years from both data frames are kept.

TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 XI10 X11 X12 X13 X14 X15 ..
2015|1.203 2013|124 -06 0.2 25 59 99 %96 -1 -11 -01 1 06 08 19 0.7 ..
2014|1.051 201223 -03 -0.1 -15 -16 -11 -08 3.7 17 -02 08 31 66 9 68 ..
2013(1.706 2011}-1.2 -0.1 -0.2 -24 -36 -2.7 -09 38 25 01 07 32 25 02 -16 ..
2012|0.892 2010(-7.7 -53 -38 -0.8 09 09 -03 -3.2 -24 -12 02 -02 -1 -06 -1 ..
2011|0.942 200979 69 72 64 55 64 21 8 62 7 89 29 -0.7 -11 -2.2 ..
2010(0.771 2008(0.1 11 25 24 05 -06 3.2 -39 -32 -29 -37 45 -28 -2 -38 ..
2009(1.436 2007 |-4.8 -09 -03 36 -3 -38 -36 -56 -73 -58 -6 -10.8 -88 -29 -24 ..
2008(0.747 2006(-2.7 31 61 61 59 104 12 0.2 16 14 06 3.1 65 84 26 ..
2007|0.976 2005|-2.8 -19 -38 -79 -59 -5 -34 48 42 04 1 -05 06 22 -11 ..
2006(1.091 2004 |18 51 69 69 04 -26 -48 11 -16 -46 46 -41 -24 -22 -21 ..
2005|0.763 2003|2.2 0.2 -14 46 -35 -28 -1.8 47 82 86 10 84 33 52 15 ..
2004|0.732 2002|103 23 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2003|0.675 200113 1 06 16 12 16 19 -45 -71 -7.7 -89 -83 -54 -3.8 -2.2 ..
2002|0.83 200086 4.2 19 41 33 57 88 -02 07 08 05 05 -03 0 09 ..
2001|0.813 1999 -3 -25 -2 -28 -08 0.7 11 9 104 8 6 48 55 6.1 54 ..
200010.746 1998 |-1.6 -25 -42 -7.2 -61 -53 -34 27 37 3 15 3 22 22 -11 ..
1999(0.671 199769 25 -05 -33 -15 -0.7 06 27 39 5 36 12 -05 -11 -01 ..
1998(0.861 1996 |-1.6 -25 -42 -7.2 -61 -53 -34 27 37 3 15 3 22 22 -11 ..
1997(1.383 199569 25 -05 -33 -15 -0.7 06 27 39 5 36 12 -05 -11 -01 ..
1996(1.021 1994 -2.7 3.1 6.1 61 59 104 12 02 16 14 -06 31 65 84 26 ..




Key arguments

- row_hnames_subset

row_names_subset
if set to TRUE, row.names are used to subset env_data and response data frames.
Only years from both data frames are kept.

TRW X1 X2 X3 X4 X5 X6 X7 X8 X9 XI10 X11 X12 X13 X14 X15 ..
2015 1.203 2013 24 06 0.2 25 59 99 96 -1 -11 01 1 06 08 19 0.7 ..
2014 1.051 2012 23 -03 -01 -15 -16 -11 -08 3.7 1.7 -02 -08 31 66 9 68 ..
2013 1.706 2011 -1.2 0.1 -0.2 -24 -36 -2.7 -09 38 25 01 0.7 32 25 02 -16 ..
2012 0.892 2010 -7.7 -53 -3.8 -0.8 09 09 -03 -3.2 -24 -12 -02 -02 -1 -06 -1 ..
2011 0.942 2009 79 69 72 64 55 64 21 8 62 7 89 29 -0.7 -1.1 -2.2 ..
2010 0.771 2008 0.1 11 25 24 05 -06 3.2 -39 -3.2 -29 37 45 -28 -2 -38 ..
2009 1.436 2007 -48 09 03 36 -3 -38 -36 -56 -73 -58 -6 -10.8 -88 -29 -24 ..
2008 0.747 2006 -2.7 3.1 6.1 6.1 59 104 12 02 16 14 -06 3.1 65 84 26 ..
2007 0.976 2005 -28 -19 38 -79 59 5 -34 48 42 04 1 -05 06 22 -1.1 ..
2006 1.091 2004 1.8 51 69 69 04 -26 -48 11 -16 -46 46 -41 -24 -2.2 -2.1 ..
2005 0.763 2003 2.2 0.2 -14 46 35 -28 -1.8 47 82 86 10 84 33 52 15 ..
2004 0.732 2002 03 23 02 12 13 27 05 1 05 O 3 77 56 4 65 ..
2003 0.675 2001 13 1 06 16 12 16 19 -45 -7.1 -7.7 -89 -83 -54 -38 -2.2 ..
2002 0.83 2000 86 4.2 19 41 33 57 88 -02 07 08 05 05 -03 0 09 ..
2001 0.813 1999 3 -25 -2 -28 -08 0.7 11 9 104 8 6 48 55 6.1 54 .
2000 0.746 1998 -1.6 -25 42 -72 -61 -53 34 27 37 3 15 3 22 22 -11 .
1999 0.671 1997 69 25 -05 -33 -15 -07 06 27 39 5 36 12 -05 -11 -0.1 ..
1998 0.861 1996 -1.6 -25 42 -72 -61 53 34 27 37 3 15 3 22 22 -11 ..
1997 1.383 1995 69 25 -05 -33 -15 -07 06 27 39 5 36 12 -05 -11 -0.1 ..
1996 1.021 1994 -2.7 31 6.1 6.1 59 104 12 02 16 14 -06 31 65 84 26 ..




Key arguments

row_names_subset

row_names_subset

if set to TRUE, row.names are used to subset env_data and response data frames.

Only years from both data frames are kept.

TRW
2013 1.706
2012 0.892
2011 0.942
2010 0.771
2009 1.436
2008 0.747
2007 0.976
2006 1.091
2005 0.763
2004 0.732
2003 0.675
2002 0.83
2001 0.813
2000 0.746
1999 0.671
1998 0.861
1997 1.383
1996 1.021

X1 X2 X3 X4 X5
59 99 9.6

2013 2.4
2012 2.3
2011 -1.2
2010 -7.7
2009 7.9
2008 0.1
2007 -4.8
2006 -2.7
2005 -2.8
2004 1.8
2003 2.2
2002 0.3
2001 1.3
2000 8.6
1999 -3
1998 -1.6
1997 6.9
1996 -1.6

-0.6
-0.3
-0.1
-5.3
6.9
11
-0.9
3.1
-1.9
5.1
0.2
2.3
1
4.2
-2.5
-2.5
2.5
-2.5

0.2
-0.1
-0.2
-3.8
7.2
2.5
-0.3
6.1
-3.8
6.9
-1.4
0.2
0.6
1.9
-2
-4.2
-0.5
-4.2

2.5
-1.5
-2.4
-0.8
6.4
2.4
-3.6
6.1
-7.9
6.9
-4.6
1.2
1.6
4.1
-2.8
-7.2
-3.3
-7.2

-1.6
-3.6
0.9
5.5
0.5
-3
5.9
-5.9
0.4
-3.5
13
1.2
3.3
-0.8
-6.1
-1.5
-6.1

X6

-1.1
-2.7
0.9
6.4
-0.6
-3.8
10.4
-5
-2.6
-2.8
2.7
1.6
5.7
0.7
-5.3
-0.7
-5.3

X7

-0.8
-0.9
-0.3
21
3.2
-3.6
12
-3.4
-4.8
-1.8
0.5
1.9
8.8
1.1
-3.4
0.6
-3.4

X10

X11

-0.8
0.7
-0.2
8.9
-3.7

-0.6

-4.6
10

-8.9
0.5

1.5
3.6
1.5

X12
0.6
3.1
3.2
-0.2
2.9
-4.5
-10.8
3.1
-0.5
-4.1
8.4
7.7
-8.3
0.5
4.8

1.2
3

X13
0.8
6.6
2.5

-0.7
-2.8
-8.8
6.5
0.6
-2.4
3.3
5.6
-5.4
-0.3
5.5
2.2
-0.5
2.2

X14
1.9

0.2
-0.6
-1.1

-2.9
8.4
2.2
-2.2
5.2

-3.8

6.1
2.2
-1.1
2.2

X15 ..
0.7 ..
6.8 ..
-1.6 ..

-2.2 ..

-3.8 ..
-24 ..
26 ..
-1.1 ..
-2.1 ..
15 ..
6.5 ..
-2.2 ..
0.9 ..
54 ..
-1.1 ..
-0.1 ..
-1.1 ..




Key arguments

TRW temporary X1 X2 X3 X4 X5 X6 X7 X8 X9

- agg regate_function 2015 1.203 0.79 20153802 1.7 1 2 1 28 -32 -42
2014 1.051 -4.87 2014 -49 -7.6 6.1 5.2 6.8 6.4 -2.8 0.8 15

aggregate_function 12 25 59 99 96 -1 -1.1

character string specifying how the daily data should be aggregated. The default -1 -1.5 -1.6 -1.1 -0.8 3.7 1.7
1s 'mean’, the two other options are 'median’ and ’sum’ R

ZULU U./ /1 -1.00 ¢<vuLv -7.7 -2.5 -3.8 -0.8 09 09 -0.3 -3.

2009 1.436 6.07 2009 79 69 7.2 64 55 64 21

2008 0.747 0.74 2008 0.1 1.1 25 24 05 -0.6 3.2

2007 0.976 -2.97 2007 -4.8 -09 -03 -3.6 -3 -3.8 -3.6

2006 1.091 6.26 2006 -2.7 3.1 6.1 6.1 59 104 12

2005 0.763 -3.30 2005 -2.8 -19 38 -79 59 -5 -34

2004 0.732 1.86 2004 1.8 51 69 69 04 -26 48

2003 0.675 -1.31 2003 2.2 0.2 -14 -46 35 -28 -1.8

2002 0.83 1.31 2002 03 23 0.2 12 13 2.7 05 1

2001 0.813 0.49 2001 13 1 06 16 12 16 19 -45 -

2000 0.746 3.97 2000 86 42 19 41 33 57 88 -0.2 0.7 O.
1999 0.671 0.39 1999 -3 -25 -2 -28 08 0.7 11 9 104 8
1998 0.861 -3.71 1998 -1.6 -25 42 -7.2 6.1 53 -34 2.7 3.7
1997 1.383 -0.03 1997 69 25 -05 -33 -15 -0.7 0.6 2.7 3.9

'mean', 'median‘ or 'sum




Key arguments

- previous_year

- boot

- boot_n

- alpha

- remove_insignificant
- cor_method

- subset_years




An example workflow for

- daily response()

- daily response seascorr()

- monthly response()

- monthly response seascorr()




