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Guide for Running AgMIP Climate

Scenario Generation Tools with R
in Windows

This Guide sxplains how to create climate series and climate change scenarios by using the
AgMIP Climate team s methodology ax outlined in the AgMIP Guide for Regional Integrated
Assessment: Handbook of Methods and Procedures {available for dovwnload &t www.agmip.org)

Details how to:
= insiall R and the required packages to run the AgMIP Climate Scenerio Generation scripts
& create climate zcenarios from CMIPS GCMs using a 30-year baseline daily weather datagst

The Guide also cutlines a workflow thet can be modified for application to your own climate
data.

This Guide and workflow are onder continuous development and we expect to add new
capabilities and sections in fisture versions. The methads and scenarios here are intended for
AgMIP research and may not be suitable for other applications, Pleass contact Nicholas Hidson
(=ih2106@ colmmbis.edu) if you have any questions or comments,

By Nicholas Hudson (nih21(§@columbis edu}, CCSR | Columbia University

snd Alex Ruane {plexander.crosne@nass.cov), NASA Goddard Institute for Space Studies
‘MﬂlspemlmmksmYmrhnlng(Umvemtyanlonda)mdSmahMcDenmﬂ(NASA
GISS)
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Background - 3

*Background

Version 2.3 of the Guide for Running AgMIP Climate Scenario Generation Tools with R
provides updated links for downloading the input data and AgMIP Climate Scenario Generation
scripts for R. Version 2.3 also corresponds with the updated version of the script

“agmip farmclimate.R” that was available with version 2.1.

The updated version of “agmip_farmclimate.R” includes a correction to handle negative vapor
pressure (Vprs) values and NaN dew point temperature (Dewp) values as well as to correct NaNs
created when calculating the change factor for precipitation (Rain). If you have encountered any
of these errors when running “run_agmip farmeclimate.R”, we recommend that you rerun
“run_agmip farmclimate.R” with the updated version of “agmip_farmclimate.R”.

If you have not encountered these errors you do not need to rerun “run_sagmip farmclimate.R”,
but we highly recommend that you use the updated version of “agmip farmclimate.R” for future
analysis.

The updated version of “agmip_farmclimate.R™ can be downloaded from the links provided in
the section Downleading R seripts and data from WebDrive.

New sections or sections that have been substantially updated are marked with green stars ().
These stars have not been updated and reflect changes that were made for version 2.1.

The only difference of version 2.3 from versions 2.1 and 2.2 is that version 2.3 contains updated
WebDrive links for downloading the necessary scripts and minor adjustments to
“agmip_simple_delta.R” and “agmip_simple _mandv.R” to ensure that Tmax > Tmin in the
generated climate change scenarios.
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Installation - 4

Installation
This section explains how to install R and the packages necessary to run the climate scripts.

R is a free environment that can be used for statistical analysis and graphic development. To run
the scripts properly, packages are required to add functionality to R. These packages are free,
casy to download, and importantly must be loaded, but not reinstalled, every time you begin a
new R session. The AgMIP Climate Scenario Generation scripts that are described in this Guide
have been designed to load the required packages automatically as long as the packages have
been properly installed.
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Installation - 5

Download and Install B

Download the most recent vession of R from <http://cran.r-project.org/bin/windows'base’>.
The image below shows a screenshot from the provided link to the R website, As you can seein
the below image, the most recent version of R is 3.0.1 (as of the publication of this Guide). If
there ig a more recent version of B, you should download that version, To download the
ingtallation fils in your web browser, click on the link indlicated by the red amow, Run the
downloaded .exe file and follow the steps of the installation wizard. After the installation iz
complet, open R.

TR =| [T )

{§ Downbsad B-3.0.1 for Windoea. T B-pu. Ik

1-project.eeg o |3 P & & D - B

#Dmﬂio R 3.0,1 for Windows {52 megabvies, 3264 bif)

Instafiation and gther instRutions
Res features n this verson

I veu wast to double-check that the package voo have downloaded exacaly matches the packages distributed by B, vou can compare the mdSsum of
the exe o the wue fngerprint. You wall need a version of mdSam for windows: both graghical and cospmand lme versions are available

Frequently asked gquestions
& How do [ wetall B when uwsing Windows Visa?

= How do ] update packagzes m my provicus version of BT
s Shoold [ ros 32-bit o¢ 64-bit B

Othar bulilds
s Patches to this felease ate mcorparated in the rpatched snapabot buabd
= A baild of the development version (wioch will evenmally become the next magor release of R) i avardable mn the r-devel sapshat bunld

® Previois telrases

Wote o webmasters: A stable hok wiuch will redarect to the cusreat Windows binary refesse i
<CRAN MIRROR " o windows. base reledse him

Last change: 201 3-05- 16, by Duncan Murdoch

Note; The R website providas a lot of helpful information if you are experiencing any
difficulties downloading or installing R onto your computer, Also, there are versions of R
available for Mac OS <http://cran.r-project.org/hin/macogs> and Linux <http://cranr-
project.org/bin/linpxf-, Again, the R wehsite is very usefil so if you are installing R on
either of these platforms and are experiencing any difficulties, your questions may he
snswered by information provided by this website.
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Installation - 6

Doewnload and Install Packages

1. After installing R onto your computer, you will need to install the “R.matlab”, “R.utils”, and
“MASS” packages. Let’s start with the “R.matlab” package. You can perform this action by
either
® Sclecting R: Packages-> Install package(s). .. from the menu bar (shown by the red arrow
below) or by
e Typing the command

install.packages ("R.matlab")

into R Console (the orange arrow below).

(R rouisa-bin =8
File Edit View Misc [Packages| Windows Help

1 Load package...

1 Set CRAN mirror..

E . Select repositories...
Install packagels)...
Copyright (C) 201 Update packages... lomputing

Flacform: x86 64- E
e Install package(s) from local zip files...

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it undsr certain conditions.
Iype 'license()' or '"licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many coatributors.
Iype 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()}* for some demcs, 'help()' for on-line help, or
"help.sctarc()' for an HTML browser interface to help.
TIype 'qg()' to quit R.

‘ > ;nsneli.packages("a.ma:';ab"ﬂ
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Installation - 7

After selecting the nearest CRAN mirror, R will install the selected package “R.matlab” as well
as the dependent packages “R.co” and “R.methodsS3” to your package library. Occasionally the
closest mirror does not work. If this is the case, simply try a different location. A successful
install will display the following message in R Console:

package ‘R.oo’ successfully unpacked and MD5 sums checked
package ‘R.methodsS33’ successfully unpacked and MD5 sums checked
package ‘R.matlab’ successfully unpacked and MD5 sums checked

IMPORTANT: The next step, Step 2, is crucial for the installed packages to run correctly.
The packages must be loaded, but not reinstalled, every time you begin a new R session
to perform the operations required by the provided climate scenario scripts. However,
the provided scripts described in this Guide automatically load the necessary packages with
the 3 line code shown below:

library <- c¢{"R.matlab","R.utils"}
lapply(library, require, character.only = T}
rm(library}

Thus, if you will only be running the provided climate scenario scripts, you can skip Step
2 and proceed to Step 3. If you are designing your own scripts and would like to retain the
functionality of the provided scripts you will either need to incorporate the three line code
above or follow Step 2 to load the packages.
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2. Load “R matlab” package. You can perform this action in one of two ways.

* Youcan select R: Packages—> Load package. .. from the menu bar (shown by the red
arrow below), which brings up a pop-up hox titled “Select one.” Choese “R.matlab™ ag
» Altermatively, you can type the command

library(R.matlab)

into R Conzole as is indicated by the yellow arrow below.

R rcui i64-bin

-== Pleape selest
alss instailing 1

trzying UBL ‘htepj
type fapg
opened URL

downlosded 743 ¥b

dosnloaded 135 ¥b

| B Ean Miew  Moc [Backiger] windaws  Help

=B

Load paciage... h
Set CRAN mwroe-, =

wc =
Select repsitenies... e
Irstsl packageis] -
Update packiges..

3.0/R.00_

Imetadl packageis) from local zip fler...

“htepa//vets
*applicaci

3.0/ R meEE

snct. nih. gov
Jzip' length

_mirras/bin/windows/centrib/ .0/ .nath
47 byter (139 Bn)

package "R.og" suocessafully unpacked and MDE sums checiked

package ‘R.mEchods3l” &

packags "R.maTlab’

cessfully unpackes and DS sums checked
successfully unpacked and MDS sums chacked

The dowmlcaded binsary packages are in

r d#ireccory here...

» labzary(E.maciasi|

JL

Selact one

methody
mgey
nime
et

> EII.IHI

| Remethodssl

Fsils
pat
istudio
apatial
splimes
sats
statsd
survivel
tch
tools
trensistiom:
utdy
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When loading R.matlab, R will automatically load the dependencies, R.oo and R.methodsS3. R
Console’s output will inform vou if all three packages were successfully loaded. The red arrow
below points to the lines indicating “R.o0o0™ and “R.methodsS3” were successfully loaded, while
the orange arrow points to the “R.matlab” line.

(R Roui (64-bit) [ESREST™)

File Edit View Misc Packages Windows Help

BEE
R R Console =

> library (R.matlab

Loading required package: R.co

Loading required package: R.methodsS3
R.methodsS3 v1.4.2 (2012-06-22) successfully loaded. See ?R.methodsS53 for help.

R.oo v1.13.0 (2013-03-0B) succes=fully loaded. See ?R.oo0 Ior help.

Attaching package: ‘R.oo’
The following object is masked from “‘package:metchods’:
getClasses, gecMethoda
The following cbject is masked from ‘package:base’:
attach, detach, gc, load, save
[::::)- R.matlab v1.7.0 (2013-04-15) successfully loaded. See ?R.matlab for help.
Attaching packags: ‘R.matlab’
The following object is masked from ‘package:base’:
getCption, isOpen

>

3. Repeat steps 1 and 2 (pages 6-8) to install and load the packages “R.utils” and “MASS”.

IMPORTANT: The “MASS” package will be used by “agmip_gimple mandv.R” and has
been added to the list of required packages for Version 2.0 of the Guide. If you are
intending to run the script “run_agmip simple mandv.R™, you will have to install the
“MASS” package. Otherwise it is not necessary to install this package.
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“Downloading AgMIP Climate Scenario Generation Scripts and Data

The following section explaing:
1. The folder hisrarchy necessary for climate scripts and data to function properly
2. How to download the climate scripts and data
3. 'Where to place these files within your newly created folder structure

Creating folders for R scripts and input data

AgMIP climate scripts require the below directory structure. 'We recommend that you use this
folder hierarchy as this is the casiest approach fior ranning the ApMIP Climade Scenario scripts,
The hierarchy of the folders shonld look ag follows (where bilue = folders, purple = fleg, grocu =
description, red = important information):

Location of scripts | B R seripts, <100 KD

Location of data

climfiles 160 files, .14 GB
latlon &2 files, —746 KB

Contmins WorldChrm fles (sublm, sublon, subAd, subPrec, and

Aot hn subTmean) for each subregion

Place your bs

File used o create praperly
formatted base files,

Historical
Test file 1o be used during

USAMOXIX AgMIP i ¥ ik
USAMOXIC AgMIT et ol i
Starts empry.resulls from “run apmip sitnple2 full R

EVsoGRrio and “run sgmip farmclimate R™ will be saved here.

Starts empty, results from “run sgmep simple delis ®R™
and “run_agmip simple mandv.R” will he saved here.

Simplescenario
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‘We now provide you with the folder structure already created. The first link of the next section,
Deownloading R scripts and data from WebDrive, is the zipped folder structure that already
contains the R scripts, test files, AgMIP Excel file template, WorldClim datasets and latitude and
longitude datasets for GCMs in the correct folder locations. Additionally, you will have to
download the GCM climate data and place these files into “~/R/data/CMIP5/climfiles”,

IMPORTANT: R is case sensitive so it is important to preserve the downloaded folder
hierarchy for the AgMIP Climate scripts to function correctly.

*Downloading R scripts and data from WebDrive

The next step will be to download the climate data and R scripts from WebDrive (links provided
on the next couple pages). This is NASA Goddard’s Online File Depot and has been set up by
Alex Ruane. To gain access to these files, use the username and password provided below.

WebDrive Log In Information
Username aruane
Password AgMIPRRTs

Expiration Date November 23, 2013

The provided links have a 30 day expiration date and the files were posted on October 24, 2013,
and thus will not be available after November 23, 2013. If you are attempting to download these
files after this date, contact either Alex Ruane at alexander.c.ruane@nasa.gov or Nicholas

Hudson at nih2106@<columbia.edn.

You will be downloading GCM files that use RCP 4.5 and RCP 8.5 as well as the latitude and
longitude files needed to properly read the GCM files.

Not all of the files that you will be downloading will be described in this Guide, but they will be
discussed in future versions.

Below are the links for the required input data and R scripts along with a brief description of the
files and the folder destination where the files should be placed within your newly created folder
structure:
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R scripts, test climate files, and AgMIP Excel File Template download location:
https://webdrive.gsfe.nasa.pov/iongauth/600/nicholas.hudson/HEr80oC

1. The above link is the zipped folder structure containing the R scripts, test files, AgMIP
Excel file template, WorldClim datasets and latitude and longitude datasets for GCMs in
the correct folder locations. We advise that you download the most recent versions of
these scripts to ensure optimal performance and most robust analysis.

Script Name

Brief description of functionality

acr_findspot.R

Returns the i and j coordinates of a given location given its
latitude and longitude and a models lat and lon arrays

agmip_farmclimate.R

Formerly “acr_agmip022.R” and “acr_agmip021.R”,
produces monthly climate files from WorldClim data for n
farms around the seed weather station. UPDATED for
Version 2.1

run_agmip farmclimate.R

Runs “agmip_farmclimate.R” to produce monthly climate
files in AgMIP format.

agmip_simple delta.R

Creates delta scenarios from CMIPS GCMs and BCSD.

run_agmip simple delta.R

Runs “agmip simple delta.R™ to produce basic future
scenario files in . AgMIP format.

agmip simple mandv.R

Formerly “acr_agmipl100.R”, adjusts a climate time series for
AgMIP mean and variability scenarios.

run_ agmip simple mandv.R

Formerly “act_agmip120.R”, runs “agmip simple mandv.R”
to produce climate time series in AgMIP format,

agmip_simpleZfull.R.

Converts basic future scenarios (Srad, Tmax, Tmin, Rain)
output from “agmip simple_delta.R” and

“agmip simple mandv.R” into full fiture scenarios with
relative humidity-controlled vapor pressure based upon daily
Tmax.

run_agmip simple2full.R

Runs “agmip_simple2ful LR” to produce full future scenario
files in .AgMIP format.

acr_agmip2metric. R

Produces a record of climate mefrics in a given season
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tun_metrics.R

Runs “acr_agmip2metrics.R”

The R scripts are all located in the directory “~/R/A”. This zip file also comes with a test baseline
file, “USAMOXXX. AgMIP” located in “~/R/data/Climate/Historical” and an example future

scenario created from “run_agmip simple delta.R” and “run_agmip simple2full.R* that can
be found in “~/R/data/Climate/Fullscenario”.
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Additionally, we have provided a template to create .AgMIP historical baseline files. This
template is called “AgMIP Excel File Template v2.0.x1s” and is located in the folder
“~/R/data/Climate//Historical”. This Excel template file uses a Visual Basic macro to create
properly formatted base files and has been designed to place the newly created base files into the
same directory in which the Excel template file is located. Therefore if you will be using
“AgMIP Excel File Template v2.0.x1s™ to create your baseline .AgMIP files, the Excel file will
not have to be moved. Please note, to use this feature in Excel, you must min Excel as an
“Administrator”, which can be done by right-clicking the Excel icon and selecting “Run as
Administrator™.

Lastly, the zip file contains WorldClim datasets in “~/R/data/WorldClim” and latitude and
longitude datasets for GCMs in “~/R/data/CMIP5/1atlon”.

NOTE: We recommend that you keep the zip file containing the R scripts, the Excel

template file and the .AgMIP test file as a back-up in the event that these files become
corrupted. This is not necessary for the other zip files you will be downloading in the
remaining four links,

2. Place the remaining files listed below (all CMIPS5 input files including meanpr, fwetprl,
meantasmax, meantasmin, stdtasmas, and stdtasmin) in “~/R/data/CMIP5/climfiles™

Mean precipitation and the frequency of wet days (meanpr and fwetprl) file download location:
https://webdrive.gsfc.nasa.gov/longauth/600/nicholas.hudson/vXZ.7ZuYC

Mean maximum and minimum temperatures (meantasmax and meantasmin) file download
location:

https://fwebdrive.pgsfc.nasa.gov/ilongauth/600/micholas.hudson/0erCIC3

Standard deviation of maximum and minimum temperatures (stdtasmax and stdtasmin) file
download location:

https://webdrive.gsic.nasa.gov/longauth/600/nicholas.hudson/sdTIPIC3

The files contained in these zipped folders should all be placed in “~/R/data/CMIP5/climfiles”
such that there are no folders located in “~/R/data/CMIP5/climfiles”, just the 360 climate files.
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% Creating baseline .AgMIP files with “AgMIP Excel File Template_v2.0.xls”

Before we begin running R, we will walk through an explanation of how to create baseline
AgMIP files with “AgMIP Excel File Template v2.0.x1s”. We are currently seeking to create a
script that will help in the historical period gap filling and bias correction according to the
AgMIP protocols described in Section 4 of the AgMIP Guide for Regional Integrated
Assessment: Handbook of Methods and Procedures, but it is useful to be able to create
.AgMIP files in Excel regardless. If you prefer to create the baseline .AgMIP files manually,
Appendix 1 provides a detailed outline for creating these files in Excel.

The baseline .AgMIP file should contain the 31-vear (1980-2010) daily historical climate data
for a particular station or set of climate data. This section will explain how to:
1. Open the Excel file and enable macros
2. Enter your climate data into the spreadsheet and create a baseline . AgMIP file using the
macro enabled functionality
3. Create baseline .AgMIP files without the macro

*Opening “AgMIP Excel File Template.xlis”

The provided baseline AgMIP creation template was designed to quickly create properly
formatted .AgMIP files to be used throughout the remainder of this Guide. If you have already
designed your baseline files, you can skip this subsection.

NOTE: This template Excel file automatically produces bascline .AgMTP files within the
folder in which “AgMIP Excel File Template v2.0.xls” is saved. Accordingly, we
recommend that you leave this template file in *~/R/data/Climate/Historical™ so that the
created . AgMIP baseline files are placed in the correct folder location and do not have to
be moved later.

The spreadsheet includes a Visual Basic macro (essentially an Excel script designed to make
complicated or redundant tasks easier) which has been designed to assist with the creation of the
AgMIP file. This spreadsheet’s macro is compatible with all Windows versions of Excel
created since 2003. If you are using a Mac and runming Excel 2008, you will not be able to run
this macro as Mac’s 2008 version of Excel does not use Visual Basic. All other versions of
Excel should be able to run this macro. If you would like to run this macro, please open Excel as
an “Administrator”, which can be done by right-clicking the Excel icon and selecting “Run as
Administrator”. If you are unable to run the macro, or do not wish to enable this functionality,
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the template can still be used to produce properly formatted baseline . AgMIP files as described
in the subsection, Creating baseline .AgMIP files without the enabled macro.

To retain the ability of the macro, you will have to enable the macro when you open “AgMIP
Excel File Template v2.0.xIs”. Each version has a different way of enabling the macro.
Generally, when you open the Excel file, a security alert will appear prompting you to decide
whether to enable the macro or disable this feature. Enabling the macro will retain the
functionality that is discussed in the next step. If you disable the macro, you can skip the next
subsection and proceed to the subsection, Creating baseline .AgMIP files without the enabled

macro, to learn how to use the template without the macro.

If you are having difficulties enabling the macro, the Windows Office website has helpful
information on enabling macros for Excel versions 2003, 2007 and versions 2010 and 2013.

Creating baseline .AgMIT files with the enabled macro

After enabling the macro, you should see the cover sheet, named “Input Data”, of the
spreadsheet. Essentially all you have to do to create the baseline .AgMIP file is fill in all of the
light green fields. Specifically:

1. Enter the information for your baseline file header into the "User Entered Values" section
on the left in the light green fields. This includes filling out information for the header of
your .AgMIP file to be created. We highly recommend that you fill in these ficlds to
properly document the data as the AgMIP Climate scripts have been designed to
automatically use this information. There are six “User Entered Values™ required for the
header which should be unique for each station’s set of climate data.

8 digit baseline .,AgMIP file name - The first 4 digits are used to describe the location of
your climate (meteorological) station, The first 2 digits are an abbreviation for the
country, which can be found at the webgite <hfip://www.web-Lcom/country-codes/>
(e.g. US = United States). The second 2 digits refer to the specific site location (e.g. AM
= Ames, Iowa). The fifth through eighth digits (0XXX) should remain unchanged. For
example, a file created for Ames, Iowa, USA would be named “USAMOXXX. AgMIP”
and “USAMOXXX" would be entered into this field. The naming convention will be
described in further detail in the subsection, Explanation of ontput files.
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Latitude (LAT) - latitude of the station in degrees North

Longitude (LONG) — longitude of the station in degrees East

Elevation (ELEV) — clevation of the station in meters

Thermometer height (REFHT) - the height of the station thermometer in meters above
the entered station elevation

Anemometer height (WNDHT) - the height of the station anemometer in meters above
the entered station elevation

. Arrange your 31-year (1980-2010) daily climate dataset in the proper column order
(where Srad = solar radiation, Tmax = temperature maximum, Tmin = temperature
minimum, Rain = precipitation, Wind = wind speed, Dewp = dew point, Vprs = vapor
pressure, and Rhum = relative humidity) into the table in the bottom left comer of the
sheet “Input Data™ (in the light green fields).

You should fill missing values with -99. If you do not have data for Wind and/or Rhum,
you can retrieve this data from the Ag-MERRA dataset. Dewp and Vprs will require
additional conversion and can be left as missing (entered as -99) for the purposes of the R
routines described in this Guide.

Upon entering the data correctly into these columns, the orange boxes’ color should turn
light green and display “Yes™.

. Once the data has been arranged correctly, simply press the green button titled “Create
.AgMIP file” to produce your new baseline .AgMIP file. This new file will be created in
the same file you have positioned “AgMIP Excel File Template v2.0.xls”. Confirm the
presence of your new baseline . AgMIP file in “~/R/data/Climate/Historical”. If you have
successfully produced your bageline .AgMIP file, you can proceed to the next section,
Running AgMIP Climate Scenario Generation scripts.
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Creating baseline .AgMIP files without the enabled macro

NOTE: This subsection is only for individuals who have not been able to enable the
macro or who have opted not enable the macro. If you have successfully created your

AgMIP baseline file, you can proceed to the next section, Running AgMIP Climate
Scenario Generation scripts.

If the macro will not work or you have chosen not to enable the macro, the template can still
useful for you. Follow steps 1-2 in Creating baseline .AgMIP files with the enabled macre to
correctly enter your data into the first sheet (Input Data) of “AgMIP Excel File

Template v2.0.x1s”.

After you have entered your header information and climate data into the light green fields, go to
the second sheet, Baseline Data, This shows the properly formatted data and header. All you
have to do to create the . AgMIP file is to save this sheet. To do this, follow these steps:
1. Select “File > Save As”
2. Select the location “~/R/data/Climate/Historical”™
3. In “File name:” enter the name of your baseline file in quotes. That is, enter the name
you have entered into the field 8 digit baseline .AgMIP file name on the sheet “Input
Data” with the .AgMIP cxtension. For example, if you entered “USAMOXXX” into that
field, enter “USAMOXXX.AgMIP” into the “File name:” field including the quotes.
4. In “Save as type:” select “Formatted Text (Space Delimited)
5. Select “Save”
6. A warning will appear alerting you that this format will not support multiple sheets.
Select “OK”.
7. There will be another warning about compatibility issues. Select “Yes”,
8. Your file should now be saved, however, you will want to close the now altered Excel
spreadsheet and select “Don’t Save™ to ensure the initial “AgMIP Excel File
Template_v2.0.x1s” is not altered in this process.

The macro actually works around this “Don’t Save issue™ by copying and pasting the data from
the second sheet (Bascline Data) onto a new workbook. This can be difficult though as older
versions of Excel do not have the functionality of Paste Special as the newer versions (both
numerical and columnar formatting need to be retained). We encourage users to follow the
above workflow and only paste the data into a new workbook if they feel comfortable ensuring
that the formatting of the data is not lost in the pasting process.
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Confirm the presence of your new baseline .AgMIP file in “~/R/data/Climate/Historical”. If you
have successfully produced your baseline . AgMIP file, you can proceed to the next section,

Running AgMIP Climate Scenario Generation scripts.
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% Running AgMIP Climate Scenario Generation scripts

At this point, you should have:
* Downloaded and installed R and necessary packages as explained in the section
Installation
e Downloaded the input data and R scripts placing these files into the proper folder structure
as described in the section Downloading AgMIP Climate Scenario Generation Scripts
and Data
» Created your baseline .AgMIP files as outlined in the section Creating baseline .AgMIP

files with “AgMIP Excel File Template v2.0.xls”

If you have accomplished the above, you are now ready to run the AgMIP Climate scripts in R.

The following section will explain:
1. The input variables that will be modified for each of the run scripts
2. How to modify the run seripts
3. How to source the run scripts
4. An explanation of the cutput files

The subsection Explanation of input variables to be changes in the run scripts details the
input variables that must be defined in the run scripts, the subsection Modifying variables in the

run scripts generalizes how to prepare the run script and the subsection Sourcing the run
scripts demonstrates how to run the script. If you have any questions with the naming
convention imposed on the output files, please refer to the subsection Explanation of output
files.

*Explanation of input variables to be changed in the run scripts

We will be changing the run scripts to reflect the information for your specific location and
analytical requirements. The run scripts all begin with “run” and call the scripts that are
identically named but do not begin with “run” (e.g. “run_sgmip farmclimate.R” calls
“agmip farmclimate.R” and “run_agmip simple delta.R” calls “agmip_simple delta.R™).
These scripts have been designed so that you only have to edit the run seripts and should not
have to open the other scripts.
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Epsentially, the ran scripts set the varisbles and parameters of the analysis. These run scripts are
also desipgtied to loop through multiple seenarios, thus producing many AgMIP files with
multiple scenario changes imposed upon the baseline data (different emission scenarios or finture
time periods, for example).

All of the run seripts have been similarly designed and shere manty of the same input vatiables.
To sitnplify the explanation for nsing these AgMIP Climate scripts, we have provided a list of
the irput varisbles in this subsection that will need to be changed prior to runming, or “sourcing”,
of the seripis. To clarify, cach ron seript will requite that some, but not all, of the it varigbles
listed in this subsection be defined.

‘We recormmend that you read through thie subsection to become familiar with the input variables
that you will be changing. It is our micntion that this subscction will be used as a reforence Iater
if you have » question gbout a particnlar input varigble. In the next subssction, Modifying
yariables in the ron seripts, we will deseribe how to change these input variables. Below is a
screenshot of the "Toput Variables® scction of the seript “run sgooip simple defin R”,
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Colored arrows identify the input variables that will need to be adjusted for this run script. The

“#” gymbol is used to “comment out” lines and provides you with information about the input
variables. The script skips lines that have been commented when it is being sourced.

The next few pages describe the input variables that you will be required to adjust prior to
sourcing the run scripts.

rootDir — This variable, as identified by the blue arrow in the screenshot on the previous page,
sets the location, or root directory, of your “~/R/” folder discussed in the subsection, Creating
folders for R scripts and input data. If you created the recommended folder structure, defining
this variable is straightforward. There is a line in every run script that reads:

rootDir <— '"*%*% your directory here ***\\R\\’
Simply replace the text “*** your directory here***” with the location of your newly created R
directory in the script using double forward slashes (\\) to separate folders. For example, if the
location of the R folder is

C:\Users\Your Name Here\Desktop\R\

then the rootDir should look as follows

rootDir <- 'C:\\Users\\Your Name Here\\Desktop‘\\R\\'

IMPORTANT: The variable rootDir should not change from run to run. We recommend
that you save the run script with updated rootDir to reflect the location of “~/R/” so you do
not have to enter this information for every run. The other input variables should be
changed with each new run to reflect the specific parameters of your current analysis.

basefile — This is the 8 digit baseline .AgMIP file name described in the subsection Creating
baseline .AgMIP files with the enabled macro and identified by the red arrow on the previcus
page. The first four digits describe the location of the station/site while the last four digits denote
the type of scenario that was imposed on the historic data. Specifically, the first 2 digits are an
abbreviation for the country, which can be found at the website <http://www.weh-
Leom/country-codes/>, while the second 2 digits refer to the specific site location and are up to
you to assign. For a baseline file, the last four digits should be “OXXX”. For example, we have
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defined the basefile for Ames, Iowa, USA to be “USAMOXXX”, Thus the run script input
vatiable line would look like

basefile <- '"USAMOXXX'

More information about the naming convention can be found in the subsection, Explanation of
output files.

seedfile — Similar to basefile, seedfile is the 8 digit code of your baseline climate file. The input
variable seedfile is used in the script “run_agmip farmeclimate.R" as this will be the dataset
from which other local farm sites’ climate files will be constructed. For example, the 8 digit
code of the seedfile would be “KEMBOXXX” if the bascline AgMIP file was named
“KEMBOXXX,AgMIP”,

shortregion — Another input variable used exclusively with “run_apmip farmclimateR”,
shortregion is a 2 digit identifier used for a particular region for which you will be producing
multiple files. Typically, it is sufficient to simply strip off the country code. For example, the
country code “KE” can be stripped off the seedfile “KEMBOXXX” leaving the regional code
“MB”. The resulting output files from “run agmip farmclimate.R” will be named
“MB010XFX AgMIP”, “MB020XFX AgMIP”, “MB030XFX AgMIP”...

end.code — This input variable, used exclusively in “run_agmip simple2fullL.R”, denotes the
last two (seventh and eighth) digits of the files to be adjusted. For example, if you want to adjust
all of the files of the structure “USAM**XA.AgMIP” with a baseline file of

“ISAMOXXX AgMIP” to the full format, the

would be “XA”. This would set the run script to cycle through the scenarios (defined by ,
run.reps, and run.decs) of all the files in “~/R/data/Climate/Simplescenario” that begin with
“USAM” and end with “XA”,

basedecs — This variable, also identified by the red arrow in the screenshot, assigns the
beginning and end year of the dataset’s 30-year time interval. Typically, the test file runs from
January 1, 1980 to December 31, 2009, thus the years entered for the test file’s 30-year time
interval are 1980 and 2009. To assign

seedfile — Similar to basefile, seedfile is the 8 digit code of your baseline climate file. The input
variable seedfile is used in the script “run_agmip_farmclimate.R™ as this will be the dataset
from which other local farm sites” climate files will be constructed. For example, the 8 digit



Handbook of Climate Change and Agroecosystems Downloaded from www.worl dscientific.com
by NASA GODDARD SPACE FLIGHT CENTER LIBRARY on 04/14/15. For personal use only.

412 Guide for Running AgMIP Climate Scenario Generation Tools With R

Running AgMIP Climate Scenario Generation scripts - 23

code of the seedfile would be “KEMBOXXX” if the baseline AgMIP file was named
“KEMBOXXX AgMIP”.

shortregion — Another input variable used exclusively with “run_agmip_farmclimate.R”,
shortregion is a 2 digit identifier used for a particular region for which vou will be producing
multiple files. Typically, it is sufficient to simply strip off the country code. For example, the
country code “KE” can be stripped off the seedfile “KEMBOXXX” leaving the regional code
“MB”. The resulting output files from “run_agmip farmclimate.R” will be named
“MBO10XFX. AgMIP”, “MB0O20XFX.AgMIP”, “MBO30XFX.AgMIP”...

end.code — This input variable, used exclusively in “run_agmip_simple2full.R”, denotes the
last two (seventh and eighth) digits of the files to be adjusted. For example, if you want to adjust
all of the files of the structure “USAM**XA AgMIP” with a baseline file of

“USAMOXCX. AgMIP” to the full format, the

would be “XA”. This would set the run script to cycle through the scenarios (defined by ,
run.reps, and run.dees) of all the files in “~/R/data/Climate/Simplescenario” that begin with
“USAM” and end with “XA”.

basedecs to run from 1980 to 2009, this input variable would be assigned as
basedecs <= ¢(1980,2009)

If you have data for 2010, you have the option of either selecting the time period from 1980 to
2009 or 1981 to 2010. If you chose to select 1981 to 2010, you would enter the input variable as

basedecs <- ¢({1981,2010)

to assign

seedfile — Similar to basefile, seedfile is the 8 digit code of your baseline climate file. The input
variable seedfile is used in the script “run_agmip farmclimate.R” as this will be the dataset
from which other local farm sites’ climate files will be constructed. For example, the 8 digit
code of the seedfile would be “KEMBOXXX” if the baseline AgMIP file was named
“KEMBOXZXX. AgMIP”,

shortregion — Another input variable used exclusively with “run_agmip_farmclimate.R”,
shortregion is a 2 digit identifier used for a particular region for which you will be producing
multiple files. Typically, it is sufficient to simply strip off the country code. For example, the
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country code “KE” can be stripped off the seedfile “KEMBXXX” leaving the regional code
“MB”. The resulting ocutput files from “run_agmip farmclimate.R” will be named
“MBO010XFX.AgMIP”, “MBO020XFX.AgMIP”, “MB0O30XFX. AgMIP”...

end.code — This input variable, used exclusively in “run_agmip_simple2full.R”, denotes the
last two (seventh and eighth) digits of the files to be adjusted. For example, if you want to adjust
all of the files of the structure “USAM**X A AgMIP” with a baseline file of

“USAMOXXX AgMIP” to the full format, the

would be “XA”. This would set the run script to cycle through the scenarios (defined by,
run.reps, and run.decs) of all the files in “~/R/data/Climate/Simplescenario” that begin with
“USAM” and end with “XA”.

basedecs to run over this time scale. Generally you should not have to change this input
variable.

headerplus — This variable allows you to enter additional information into the first line of the
produced AgMIP files. Typically it is sufficient to simply enter in the location of the site (Ames,
Towa, USA or Embu, Kenya, for example). Occasionally it is useful to include information
about where the file data is from or how the file data was calculated. You should not have to
change this input variable, but feel free to include additional information as you see appropriate.

run.gems — This variable, identified by the orange arrow, is used to control which GCMs will be
used to create the output files. Below are two tables of the GCMs with their corresponding
value.
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GCM run.gems value GCM run.gems value
ACCESS1-0 1 HadGEM2-ES 11
bec-csml-1 2 inmem4 12
BNU-ESM 3 IPSL-CM5A-LR 13
CanESM?2 4 IPSL-CM5A-MR 14

CCSM4 5 MIRQCS 15
CESM1-BGC 6 MIROC-ESM 16
CSIRO-Mk3-6-0 7 MPI-ESM-LR 17
GFDL-ESM2 8 MPI-ESM-MR 18
GGFDL-ESM2M 9 MRI-CGCM3 19
HadGEM2-CC 10 NorESM1-M 20

The run scripts are set to run through all 20 of the GCMs will the following line:
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run.gcms <- 1:20

The script is designed to run through the GCMs as they are ordered in the variable gecmname (the
same ordering as appears in the table above). The ordering of the GCMs is also provided in the
commented lines directly above this input variable (as can be seen in the screenshot). Say, for
example, you want to run the script for BNU-ESM2M, HadGEM2-CC and MIR.OC5 which are
positioned as the 3™, 10" and 15" in gemlist. You would then define as

run.gcms <= ci(3,10,15)

If you only want to run the first five GCMs follow the same procedure and enter the line

run,gcms <- ¢(1,2,3,4,5)
Or alteratively,
run.gcms ¥ 1lieb

run.reps — This input variable, identified by the yellow arrow, is used to control which
emissions scenarios (RCPs) will be used to create the output files. Below is a table denoting the
values of run.reps along with the corresponding emissions scenario (RCPs).

run.reps value
Historical 1
RCP 2.6 2
RCP 4.5 3
RCP 6.0 4
RCP 8.5 5

NOTE: While the script is designed to run RCP 2.6 (2) and RCP 6.0 (4), the data for these
two emissions scenarios has not been included in the data provided by the links in the
subsection Downloading R scripts and data from WebDrive. Thus, you should only
define run.reps as a 1, 3, or 5 (historical, RCP 4.5, or RCP 8.5) for the script to function

As can be seen in the screenshot, the run script “run_agmip simple delta.R” is set to run RCP
4.5 (3) and RCP 8.5 (5) with the following line:
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run.rcps <- c(3,5)}

If you wish to produce files from another emissions scenario simply redefine run.reps. For
example, if you only want to run the script from the emissions scenario RCP 8.5 (5), set the input
variable to 5 using the following line:

run.rcps <~ 5

If you want to run the script for the historical scenario (1) as well as RCP 4.5 (3) and RCP 8.5 (5)
you can use the line

run.rcps < e (l.3:5)

IMPORTANT: Some of the run scripts (“run_agmip simple mandv.R” in particular)
require a large amount of local memory. As such, we recommend that you run one
emissions scenario at a time for “run_agmip simple mandv.R”. If the script breaks
while you are running one of the AgMIP Climate scripts due to memory issues, consider
reducing the number of emissions scenarios or number of future the time periods. After the
run has successfully completed, reboot your computer (to reset your local memory) and run
the other time periods and emissions scenatios you will require.

run.decs — Another input variable, as identified by the green arrow, used to control the output
files produced by the run scripts. This input variable is used to control which time periods will
be used. Below is a table of the three preset future time periods.

Future time period = run.decs value First year | Last year
Near-term 1 2010 2039
Mid-Century 2 2040 2069
End-of-Century 3 2070 2099

Similar to and run.reps, this variable is easily adjusted. Below is a line demonstrating how to
produce output files for Near-term and End-of-Century future time scenarios

run.decs o= el 3)
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If you wish to produce files over just the Mid-Century time period, use the line provided below.

run.decs <= 2

datashort — This variable is used to define your sub-region for WorldClim files and is used
exclusively by the script “run_agmip farmclimate.R”. Your region is determined by the table
below and you should enter your region into the input variable datashort.

Datashort Region Name N.Lat W.Lon
EAfrica Eastern Africa 20°S 22°N 20°E 53°E
WATfrica Western Africa 3'N 25°N 18°W 15°E
SAfrica Southern Africa 36°S 8°8 11°B 51°E
Pakistan Pakistan 23°N 38°N 60°E 80°E
IGB Indo-Gangetic Basin 15°N 38°N 65°E 97°E
SIndiaSriLanka | S. India and Sri Lanka 5°N 30°N 70°E 90°E

If, for example, your region is located at 5°N, 35°E, you would enter the input variable as
datashort <- ‘EAfrica’

due to your location in the subregion of Eastern Africa.

sitelat — Another input variable used exclusively with “run_agmip farmeclimate.R”. This input

variable defines the series of site latitudes for which you are creating climate baseline files. This

variable should be defined in terms of degrees North such that the values range from -90°N

(South Pole) to 90°N (North Pole).

For example, below is the line from the run seript that will produce 3 output .AgMIP files for
farms at latitudes -0.7° N, -0.6°N and -0.75°N respectively.

sitelat <- ¢(-00.70, -00.60, -00.75)
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IMPORTANT: AgMIP Climate Scenario Generation scripts since version 2.0 of the Guide
extract information from the header of the .AgMIP files, thus the coordinates of the seedfile
should not be included in the datashort — This variable is used to define your sub-region for
WorldClim files and is used exclusively by the script “run_agmip farmeclimate.R”. Your
region is determined by the table below and you should enter your region into the input
variable datashert.

sitelon — Same as datashort — This variable is used to define your sub-region for WorldClim
files and is used exclusively by the script “run_agmip farmclimate.R”. Your region is
determined by the table below and you should enter your region into the input variable
datashort.

Datashort Region Name
EAfrica Eastern Africa 20°8S 22°N 20°E 53°E
WAfrica Western Africa I°N 25°N 18°W 15°E
SAftica Southern Africa 36°8 8°S 11°E 51°E
Pakistan Pakistan 23°N 38°N 60°E 80°E
IGB Indo-Gangetic Basin 15°N 38°N 65°E 97°E
SIndiaSriLanka | S. India and Sri Lanka 5°N 30°N 70°E 90°E

If, for example, your region is located at 5°N, 35° E, you would enter the input variable as
datashort <- ‘EAfrica’

due to your location in the subregion of Eastern Africa.

sitelat, but with longitude. This variable should be defined in terms of degrees East such that

90°W should be entered either as -90°E or as 270°E. For example, below is the line from the

Tun script.

sitelon <~ ‘g (37.54; 37.58; 37:69)

This example denotes that the run script will produce 3 output .AgMIP files for farms at
longitudes 37.54°E, 37.58°E and 37.69"E respectively.

Modifying variables in the run scripts
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NOTE: For the purposes of this tutorial, we recommend that you perform the following
modifications of the AgMIP Climate scripts using the R GUI to gain some familiarity with
R’s user interface. However, if you are familiar with R and feel more comfortable
amending the scripts in your preferred text editor, feel free to do so.

This subsection explains the steps that are required to prepare a run script for use on your
computer. This subsection generalizes how to make the adjustments to the script. The
subsection, Suggested workflows for the run scripts, explains specifically how to run each of
the AgMIP Climate run scripts. Like the previous subsection, Explanation of input variables
to be changed in the run scripts. We recomnmend that you read throngh this subsection to get
an idea of how to modify the run scripts and refer to it later if you have questions when working
through the workflows presented in the subsection, Suggested workflows for the run scripts.
The following section will explain:

1. How to open a script in R
2. How to modify rootDir to tailor the run script for your computer
3. How to modify the other input variables
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We will begin by opening the run script you are interested in running. After opening R, there are
& couple ways you can open the nm script. You can either

s Select “File > Open seript...” from the menu bar along the top of the R window as
indicated by the red arrow, or

= Press the open button, in the toolbar (hidden in the below image by the drop-down
window).

[ R Roui 64-5it [E=SREEE5)

Edit View Misc Packages Windows Help

Source R code...
New script = =
) oo e
Display file(s)... ge: R.utils o
03-22) succeasfully loaded. See ?R.utils for help.
Load Workspace...
Save Workspace... utils’
Load History... 2 masked from ‘package:R.matlab’:
Save History... - p ;
In, isOpen, isCpen.default, setOption
Change dir...
s masked from ‘package:utils’:
Print...
Saveto File..
Exit s masked from ‘package:base’:

cat, commandArgs, getOption, imherits, isCpen, parse, warnings

{111
[1] TRUE

m

(121}
[1] TRUE

> mm{library)
I -
4 L;

e —

v

[f you followed the recommended folder structure outlined in the subsection, Creating folders
for R seripts and input data, the seripts will be located in the folder “~/R/t/”.
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Once you have opened the run script in the R editor, the next step is to adjust rootDir to reflect
the location of your “~/R/” folder. Scroll down section “Input variables” below the run script
heading to the line that reads:
rootDir <= '"*** your directory here ***\\R\\’
Enter the path to your root directory, that is the location of your “~/R/” folder, discussed in the

subsection, Creating folders for R scripts and input data in the run script using double
forward slashes (\\) to separate the folders. For an example, refer to rootDir.

NOTE: If you will be running these scripts for multiple station locations, we recommend
that you save the run script at this point in time. The input variable rootDir should not
change from run to run and thus you can save the run script to avoid having to adjust this
variable for every min. The other input variables will be changed for different runs, so
saving the script here is a logical saving point,

After rootDir is assigned, you will not have to change any of the other folder locations as the
folder structure is hardwired into the scripts. The AgMIP Climate scripts were intentionally
designed this way to make this process as simple as possible.

After saving the run script, you will have to define the input variables {described in the previous
subsection, Explanation of input variables to be changed in the run scripts) prior to every

run. You can edit the script either in R editor or another text editor of your choosing. We will
continue to use R editor in this Guide.

Each AgMIP Climate Scenario Generation script has a section for the input variables that must
be assigned to run the script successfully. The next section, Suggested workflows for the run
scripts, outlings the input variables that will need to be defined. These input variables will need
to be defined prior to every run. Afier properly defining these input variables, you would be
ready to run, or source, the AgMIP climate script.

IMPORTANT: At this point you have to save the run script to “~/R//”. We recommend
that you save the script as a separate file with a unique name (e.g.

“run_agmip farmclimate stnl” or “run_agmip simple2full USAM_delta3™) to reflect the
particular station, dataset or analysis. This will retain the initial AgMIP run scriptas a
template for future analyses.
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Sourcing the run scripts

After defining the input variables of your run script and saving the run script with 2 uniqoe name
to “~/R/t/”, retyrn 1o the R Console window, To num your amended nmn script, select “File >
Source R cods...” from the meny ber as is indicated by the red arrow in the screenshot below, It
is importent thet you ere in the R Conscle, otherwize “Source R Code”™ will not be an option in
the File dropdown memy,

IMPORTANT: You must seve the mun script with your changes to the input variable
definitiona for the scripia to be sourced correctly.

R #iui 64-ne [ B e |

Fie| Edt View Minc Packeges Windows Help
Source  eode.. l

Mew scrigt =
Olpen soript. b= | ‘._E!_'@ _—
Display fiiex)— b i -

Lowd Walspace..
Save Workspace

Load Historny,
Save Hatory..,

Change dar.

Prnt...

Save to File...

Eoldexs,
-.-‘-.—.._-..—.—..—.-.-.J demna, ‘nelpi(l® for on~-lime help, or
‘help.atare () far an HIML brawser interface to Eelp.

Iype 'gi)" to quit R.

hore <=

TETIONIOT TE PESCEIONCADET, LNMIPSTIIBTIONIL ; SEpT T

## Load required packages

Library «— o("R.maclab", "R.utila™)

lapply {library, require, character.oaly = T)
3 =

After you select “Source R cods...”, navigate to “~/R/i/™ and select your amendad and saved ron

seript. Typically the ron scripis will take a few hours to run as they are batch creating multiple
files based on a variety of scenarios.
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The next section, Explanation of ouiput files, deseribes the naming conrvetition that is used with

the 8 digit ApMIP file tames. The following section, Suppested workfows for the AphIP
Climate run seripts, outline suppested procedures for nsing the differcat ApMIP run scripts.

Explanation of ontpuot files

The provided AgMIP run scripts creats a series of files that are named with an eight digit code.
This naming convention was created to help convey details of the scenarios se that they may be
mnderstood by other AgMIP participants and the AgMIP IT tools.

Below is a brief explanation of the key (pages 33-34) for this code. The file in the figure below is

the first file that would be created from mumming “run_sgmip simple delts.R* with the preset
parameters using the given test AgMIF baseline fils, “TISMAOX X AgMIP".

USAMCAXA.AgMIP

—

Site location code
First 2 digits = Country code [Ag:\'l.l.'l’mt‘ extension ]

Second 2 digits = Local code

— ¥
e Type of Scenario - c.g.,
Time period and erpissiuns scenario - eg. X = Observations (no scenario)
o L cs baneRe A =Mean Change from GCM
C=RCP4.5 2010-2039 (Near-term)
2 ¥

Type of GCM - ez, Downscaling/Scenario Methodology - c.g,

X =no GCM used X =no additional downscaling

A=ACCESS1-0 (for CMIPS) 0 = imposed values (sensitivity tests)

Theﬁmd&;@,asdesuibedbyldigﬂbwﬂm.&zﬂ]?ﬂaumm&msuhmumm_ﬂ_ng
; ; ed macro end hasefile in the subsection Explamation of

; T ipts, are used to describe the location of the
clmamlogcﬂ{memlogluDmehneymmBdesdmmuwwd In the ahowve
example, the cods “USAM" is used to describe the location where the first 2 letters are an
abbreviation for the country (US = United States). The website, <htip://www.web-
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Leom/country-codes/>, provides 2 letter codes for countries and we recommend that you use
these abbreviations for the first two digits of your 8 digit code.

The second 2 digits refer to the site location and are up to you to define. For the code
“USAMCAXA”, the “AM” is used to denote Ames, Jowa. Use your discretion when choosing
these digits. These digits should help create a unique code for your file so try to avoid redundant
digits.

The fifth digit describes the time period and emissions scenario. Generally, the run scripts are
designed to loop through multiple titne periods and emissions scenarios when producing new
files and this digit is automatically assigned to reflect the parameters imposed upon the dataset.
In the example on the previous page, the fifth digit, C, denotes that the file uses RCP 4.5 over the
future time period from 2010-2039. A baseline AgMIP file has a zero (0) as the fifth digit
defining that the file’s time period runs from 1980-2009 and does not have an imposed emissions
scenario.

The sixth digit typically denotes the imposed GCM scenario from CMIP5. For the purposes of
many of the analyses that will be conducted in the fiuture, the CMIP5 GCM outputs will be used
unless otherwise mentioned. In the example, the sixth digit is an “A”, which tells us that this
particular file had a GCM scenario imposed on the baseline data from ACCESS1-0. A baseline
AgMIP file has an X as the sixth digit dencting that there was no GCM used in the creation of
the file. Similar to the fifth digit, the sixth digit is typically assigned within the AgMIP run script
loops.

The seventh digit is used to impose additional downscaling or sensitivity tests on the bascline
dataset. Generally this variable is unchanged when using the scripts described in this Guide
unless you impose downscaling or scenario methodology independently. As a result, this digit is
usually X, denoting that there has been no additional downscaling.

The eighth digit tells us the type of scenario that has been imposed for this particular file. For
the example code on the previous page, “USAMCAXA?”, the eighth digit, “A”, tells us that there
has been a mean change imposed a calculated from a GCM. This digit is typically assigned by
the loop in the run script, but in when using the script “run_agmip simple2full. R” you will need
to identify this variable to specify files that you would like to be cxpanded to full files. The
eighth digit is an *X” for the bascline AgMIP files, defining the file to be a dataset of daily
observations.

The next two pages (pages 33-34) list the key for the fifth, sixth, seventh and eighth digits of the
AgMIP file naming convention. The first four digits are user defined and thus do not require a

key.
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Fifth Digit is time period and emissions scenario:

) = 19802009 baseline C=RCP4.5
1 = A2-2005-2035 (Near-term) D =RCP6O
2 = RB1-2005-2033 (Near-temm) B=RCPES
3 = A2-2040-2069 (Mid-Century) F=R{CPLE
4 = B1-2040-2069 (Mid-Century) G =ROCP4.5
§ = A2-2070-2099 {End-of-Century} H=RCP&.0O
6 =B1-2070-2099 (End-of-Century) I=RCP8.3
5 = gensitivity scenario J=RCP26
A = ohservational time period {determined in K=RCP45
file} L=RCPE.O
B=RCPLE  2010-203% (Near-term) M=RCPES
Sixth Digit is source of Sinth gt s GCM (f CHITP3
baseline data {if baseline seenario — these are not
seenario): reguired for AgMIP full

X =no GCM used

{ = imposed values (sensitivity
fests)

()} = Biss-corrected MERRA

T =MASA POWER
U=MNARR

V= Bias-corrected CFSR
W=MERRA

Z = NCEP/DoE Beanalysis-2

ASsesSTIEnLs):

X = no GCM used

0 = imposed values (sensitivity
fests)

A =beer

B = ceoma ogeon’

= guernn,

1= cairo

I=ipsl cond

J = myiroed 2 medres
o= miub echo g

L = mpi echams

M = mri cgoemd

N =near cosm3

O =near peral

P = ukme hadem3

2010-2039 (Neac-term)
2010-2039 (Near-term)
20102039 (Near-tern)
2040-2069 (Mid-Century)
2040-2069 (Mid-Century)
2040-2069 (Mid-Century)
2040-2069 (Mid-Cemtury)
20702099 (End-of-Century)
2070-2099 (End-of-Century)
2070-2099 (End-of-Century)
20702099 (End-of-Century)

Siuth Digit s GUM @f CMIPS
seemurio):

0 = ipaposed values (semeitivity
tesis)

A= ACCESEL-0

B = bee-csml-1

= BNU-ESM

D = CanEShi2

E=005M4

F = CESMI-BGC

G = CBIRO-MEI-6-0

1= GFDL-ESM2M

J = HadGEM2-CC
k= HadGEM2-ES

L = immcrnd

M = IPSL-CM3A-LR
N = [PSL-CMSA-MR
0= MROCS

P = MIROC-ESM
Q= MPI-ESM-LR.

B = MP-ESM-ME

8 = MRI-CGCMY

T = MorESMI-M
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Seventh Digit iy downsealing/scenario
methodology:

X = o additional downscaling

0 = imposed values {sensitivity tests)
1="WRF

2 =RepCh3

3=eecpo

4 = o

Se=prem

6 = mm3i

T =RegCM4

A= GisT

B = MarkSTM

C="Wh2

D = 1/8 degres BCSDy

F = 2. Smimzie WorldClim
W= TEMM 3542

K = CMORPH

Y = PERSLIANN

Z =GP 1D

425
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Eighth Digit is Type of Scenario:

X = (bservations (no scenario)

A= Mean Change from GUM

B = Mean Change from RCMW

C = Mean Change from GCM modified by RCM
I = Mean Temperature Changes Only

E = Mean Precipitation Changes Only

F = Mean and daily variability change for Toa,
T, and P

G =P, Tmax and Tmin daily varizbility change
only

H=Tmax and Tmin daily variability and mean
change only

I=P daily varisbility and mean change only

J = Tmax and Tmin daily variability change only
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Suggested workflows for the run scripts

The following section details the specific workflows that should be used to run the AgMIP
Climate Scenario Generation scripts. The previous section, Running AgMIP Climate Scenario
Generation scripts, has generalized how to run these scripts while this section will present
detailed workflows for the AgMIP Climate Scenario Generation scripts.

If you have any questions about the input variables, refer to the subsection, Explanation of
input variables to be changed in the run scripts or simply click on the input variable for which
you have a question.

In the overall workflow, this subsection picks up after you have successfully created your
baseline .AgMIP file as described in the section Creating baseline . P files with “A
Excel File Template v2.0.x1s”. This subsection then details how to:

1. Create new baseline AgMIP files for sites in the region of your climate station using
“run agmip farmeclimate.R”.

2. Impose mean changes on the climate variables temperature maximum {Tmax),
temperature minimum (Tmin) and precipitation (Rain) based on the GCMs with different
emissions scenarios and across different time scales using
“run_agmip simple delta.R”.

3. Impose mean and variability changes to the climate variables temperature maximum
(Tmax), temperature minimum (Tmin) and precipitation (Rain) based on the GCMs with
different emissions scenarios and across different time scales using

“run agmip simple mandv.R”.

4. Convert file simple output files created by either “run_agmip simple delta.R” or
“run_agmip simple mandv.R” to full files (including wind speed (Wind) and relative
humidity (Rhum) from the baseline AgMIP file and modified dew point (Dewp), vapor
pressue (Vprs) derived from changes to Tmax) using “run_agmip simple2full.R”,

To reiterate, the run scripts are designed to batch produce a number of . AgMIP files by calling
the script of the same name but without the “run” prefix (for example,

“run agmip farmclimate.R” calls “agmip farmclimate.R™ and “run_agmip simple2fulLR”
calls “agmip_simple2full R”). The run scripts are designed to loop through multiple scenarios to
reduce the number of times you will need to run these seripts. The following workflows explain
how these run scripts should be used and have some information on how they can be tailored for
your needs.
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run_agmip_farmeclimate.R

The run script “run_sgmip farmclimate R” creates baselineg .AgMIP files for a series of
locations (farms) in a given region. This script can be used to create climate files for a large
number of farm locations that are close to a central weather station where the historical climate
series has been quality conirolled. If the farms are greater than ~100km away it may be better to
pull the sites directly from Ag-MERRA dataset.

The workflow is fairly simple if you have placed all of the files in the correct location as
described in Creating folders for R scripts and input data. All you will have to do is switch a
couple of the input variables in the run script prior to each run.

To run this script,

1. Cpen R and then open the run script “run_sgmip farmclimate.R” to edit the input

variables. You could also edit the run script in a text editor if you prefer.

2. Change the rootDir to reflect the location of the folder “R” and datashert to reflect your

WorldClim sub-region.

3. Save the updated run script as your template “run_agmip farmclimate.R* script.
Adjust the input variables seedfile, shortregion, headerplus, datashort — This variable is used
to define your sub-region for WorldClim files and is used exclusively by the script
“run_agmip farmeclimate.R”. Your region is determined by the table below and you should
enter your region into the input variable datashort.

Datashort Region Name N.Lat W.Lon
EAfrica Eastern Africa 20°S 22°N 20°E S3°E
WAfrica Western Africa 3°N 25°N 18°W 15°E
SAfrica Southern Africa 36°S 8°s 11°E 51°E
Pakigtan Pakistan 23°N 38°N 60°E 80°E
IGB Indo-Gangetic Basin 15°N 38°N 65°E 97°E
SIndiaSriLanka | S. India and Sri Lanka 5°N 30°N 70°E 90°E

If, for example, your region is located at 5°N, 35°E, you would enter the input variable as
datashort <- ‘EAfrica’

due to your location in the subregion of Eastern Africa.
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4. sitelat, and sitelon to reflect your station information (of the base file). For headerplus,
simply enter the location of the station (for example, “Ames, Iowa, USA™ or “Nioro,
Sencgal).

5. Save the amended script with a unique name (for example,

“run_agmip farmclimate 1.R” or “run_agmip farmclimate Station144.R”) o “~/R/t/.

6. Confirm the presence of your baseline file, “****03030{ AgMIP” in
“~/R/data/Climate/Historical/”.

7. Source (run) the script from the R Console.

Try not to use your computer if possible to improve run time of script.

9. After the script has completed, the bascline .AgMIP files for a series of locations should
be located in “~\RWdata\\Climate\\Historical\\”. Confirm the presence of these files.

o

Although we did not provide you with a test file for this script, there is an example of an output
from “run_agmip farmelimate.R” shown in Appendix 2. The example file demonstrates the
format of the .AgMIP files produced by this run script. This script should run quickly but will
take more time depending on the number of sites for which you are producing baseline .AgMIP
files.

Note: When closing R, you will be asked to save your workspace. This saves the working
environment (data, functions, etc.) and should not be necessary for the purposed of running
the AgMIP Climate scripts.

run_agmip simple delta.R

This script creates delta scenarios from CMIPS GCMs and BCSD in the AgMIP standard format.
You can either use your baseline AgMIP file or the newly created AgMIP files produced by
“ron_agmip farmclimate.R™ as the input basefile for this run script. We are currently working
on a run script that would loop through a series of basefiles to simplify larger batch runs.

To run this script,
1. Open R and then open the run script “run_agmip simple delta.R” to edit the input
variables. You could also edit the run seript in a text editor if you prefer.
2. Change the rootDir to reflect the location of the folder “~/R”.
3. Save the updated run script as your template “run_agmip simple delta.R” script.
Adjust the input variables basefile and
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seedfile — Similar to basefile, seedfile is the 8 digit code of your baseline climate file. The input
variable seedfile is used in the script “run_agmip farmelimate.R” as this will be the dataset
from which other local farm sites’ climate files will be constructed. For example, the 8 digit
code of the seedfile would be “KEMBOXXX"” if the baseline AgMIP file was named
“KEMBOXXX. AgMIP”.

shortregion — Another input variable used exclusively with “run_agmip farmclimate.R”,
shortregion is a 2 digit identifier used for a particular region for which you will be producing
multiple files. Typically, it is sufficient to simply strip off the country code. For example, the
country code “KE” can be stripped off the seedfile “KEMBO0OXXX"” leaving the regional code
“MB”, The resulting output files from “run_agmip_farmclimate.R” will be named
“MBO10XFX AgMIP”, “MB0O20XFX AgMIP”, “MBO30XFX. AgMIP”. ..

end.code — This input variable, used exclusively in “run_agmip simple2full.R”, denotes the
last two (seventh and eighth) digits of the files to be adjusted. For example, if you want to adjust
all of the files of the structure “USAM**X A AgMIP” with a baseline file of
“USAMOXXX.AgMIP" to the full format, the

would be “XA”, This would set the run script to cycle through the scenarios (defined by ,
run.reps, and run.decs) of all the files in “~/R/data/Climate/Simplescenario” that begin with
“USAM” and end with “XA”,

basedecs to reflect the relevant information of your baseline AgMIP file. You can also
adjust the variables , run.reps, and run.dees if you only require a subset of these input
variables.

IMPORTANT: If you are having issues completing the script due to local memory issues,
consider adjusting , run.reps, and run.decs. Running subsets will produce fewer output
files and use less of your local memory, After completing such a subset it is important to
reboot your computer prior to running the next subset.

4. Save the amended script with a unique name (e.g. “run_agmip simple_delta Stn12.R” or
“run_agmip simple delta Farm67.R™) to “~/R/t/".

5. Confirm the presence of your basefile in “~\R\\dataWClimate\\Historical\\”

6. Source (run) the script from the R Console

7. Try not to use your computer if possible to improve run time of script.
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8. After the script has completed, the basic delta adjusted files should be located in
~\R\\data\\Climate\\Simplescenario\\.. Confirm the presence of these files.

The .AgMIP files produced by “run_agmip simple delta.R” only contain the climate variables
Srad, Tmax. Tmin, and Rain. If you require any of the other climate variables (Wind, Dewp,
Vprs, and/or Rhum) you ¢an use “run_agmip gimple2fullLR” to create full files, The

subsection Creating “full” files from “run agmip simple delta.R” outputs explains how to
do this.

If you chose to source “run_agmip simple delta.R™ with the test file, “USAMOX3 AgMIP”
to produce the simple future scenario files in .AgMIP format, you can check the first created file,
“USAMCAXA AgMIP”, against the data shown in Appendix 3. However, the data shown in
this Appendix is the output from “run_agmip simple del¢ta.R™ and

“run_agmip simple2full.R” so remember that the example displays data for wind speed
(WIND), dew point (DEWP), vapor pressure {(VPRS), and relative humidity (RHUM) as well.

run_agmip simple mandv.R

The script “agmip simple mandv.R” applies mean and variability changes to temperature
maximum (Tmax), temperature minimum (Tmin) and precipitation (Rain) of the input baseline
AgMIP file. The other climate variables (Srad, Wind, Dewp, Vprs, Rhum) are not adjusted by
this script.

Running this seript is similar to “run_agmip simple delta.R™ in that you should only have to
change the root directory (rootDir), adjust the input variables, and the run script will impose a
series of changes 1o the baseline file to create a batch of output files. Below is a suggested

workflow for running “run_agmip simple mandv.R™:

To run this script,

1. Open R and then open the run script “run_agmip simple mandv.R” to edit the input
variables. You could also edit the run script in a text editor if you prefer.

2. Change the rootDir to reflect the location of the folder “~/R”.

3. Save the updated run script as your template “run_agmip simple delta.R” script.
Adjust the input variables basefile and headerplus to reflect the relevant information of
your baseline AgMIP file, Change headerplus from “Ames, Towa, USA” to the text with
the station or site location. We recommend that you leave the text “with mean and daily
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variability changes for Tmax, Tmin and P”. You can also adjust the variables , run.reps,
and run.decs to run a subset of these input variables.

IMPORTANT: This run script, “run_agmip simple mandv.R” will quickly use up your
local memory. We recommend that you only run one emissions scenario (as defined by
run.reps) and one time period (as defined by run.decs) per run to ensure the script finishes
without encountering any memory issues. It is important to remember to restart your
computer after completing a run if you intend on running another analysis.

4. Save the arnended script with a unique name (e.g. “run_agmip simple mandv Stal2.R”
or “run_agmip simple_mandv_Farm67 R”) to “~/R/t/™.

Confirm the presence of your basefile in “~\R\\data\\Climate\\Historical\\”

Source (run) the script from the R Console

Try not to use your computer if possible to improve run time of script.

After the script has completed, the basic delta adjusted files should be located in
~\R\\dataW\Climate\\Simplescenario\\. Confirm the presence of these files.

oG S En

The .AgMIP files produced by “run_sgmip simple mandv.R” only adjust the climate variables
Tmax. Tmin, and Rain. The other climate variables (Srad, Wind, Dewp, Vprs, and Rhum) are
pasted into this file from the AgMIP file you specified as the basefile. If you require that Dewp
and Vprs are updated to reflect changes in Tmax, you can use “run_agmip simple2full.R” to

create full files. The subsection Creating “full” files from “run_agmip simple mandv.R”
outputs explains how to do this.

IMPORTANT: The script “agmip simple mandv.R” occasionally has difficulties
applying the mean and variability changes without significantly changing the distribution and
will notify vou that there is a poor fit. The script is designed to then loop through and try to
apply the changes two more times, If the run script is unable of applying the changes after
three tries, the script will fill in that particular month with -99 values.

If you encounter this issue, you can try to run the script again (after it has completed creating
the other output files and rebooting your computer) specifically for this file by using ,
run.reps, and run.decs. If the problem persists, please contact us s0 we can help you resolve
this issue and produce the .AgMIP files you require for your research,
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run_agmip_simple2full.R

The script “agmip_simple2full. R” converts basic future scenarios (Srad, Tmax, Tmin, Rain) into
full scenarios with relative humidity-controlled dew point and vapor pressure based upon daily
Tmax. The script fills Wind and Rhum with the data from the input baseline AgMIP file and
computes new values for Dewp and Vprs based on Tmax and Rhum.

The run script can be used for output AgMIP files from “run_sagmip simple delta.R” and from
“run_agmip simple mandv.R”. Both have slightly different workflows, thus there are two
subsections, Creating “full” files from “run_agmip simple delta.R” outputs and Creating
“foll” files from “run_agmip simple mandv.R” ountputs, describing how to use this run

script.

Creating “full” files from “run_agmip simple delta.R” outputs

After running “run_agmip simple delta.R” you will have a series of basic delta adjusted
AgMIP files located in “~/R/data/Climate/Simplescenario/”. These new AgMIP files contain
adjusted data for temperature maximum (Tmax), temperature minimum (Tmin) and precipitation
(Rain) as well as the baseline data for solar radiation (Srad).

If you require the full delta adjusted .AgMIP files with wind speed (Wind), dew point (Dewp),
vapor pressure (Vprs), and the relative humidity (Rhum), you will have to run the script
“run_agmip simpleZ2full.R”. This run script will paste the baseline values for Wind and Rhum
and will calculate new values for Dewp and Vprs using relative humidity controlled vapor
pressure based on daily Tmax..

IMPORTANT: The script, “run_sgmip simple2full.R”, uses the outputs from
“run_agmip simple delta.R” to create the full delta adjusted .AgMIP files. Thus

“run_agmip simple delta.R* must be run prior to “run_agmip simple2full. R” for the
script to function correctly.

To run this script,
1. OpenR and then open the run script “run_agmip simple2full. R” to edit the input
variables. You could also edit the run script in a text editor if you prefer.
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2. Change the rootDir to reflect the location of the folder “~/R”.
3. Save the updated run script as your template “run_agmip simple2full.R” script.
Adjust the input variables basefile and
to reflect the relevant information of your baseline AgMIP file. For AgMIP files produced by
“run_agmip simple delta.R”, the variable
should be defined as “XA” unless you have made other downscaling adjustments to the
files. You should also adjust the variables , run.reps, and run.decs to run a subset of
these input variables based on the files you produced by “run_agmip simple delta.R”
and the files for which you require a full climate dataset.
4. Save the amended script with a unique name (e.g. “run_agmip simple2full 1.R” or
“run_agmip simple2full deltas.R”) to “~/R/r/.
5. Confirm the presence of your basefile in “~/R/data/Climate/Historical/” as well as the
simple files to be converted in “~/R/data/Climate/Simplescenario/™.
6. Source (run) the script from the R Console
7. Try not to use your computer if possible to improve run time of script.
8. After the script has completed, the basic delta adjusted files should be located in
~\E\data\Climate\\Fullscenario\.. Confirm the presence of these files.

If you chose to run “run_sgmip simple delta.R” and “run_agmip simple2full. R” with the
test file, “USAMOXXX.AgMIP” to produce the full future scenario files in .AgMIP format, you

can check the first created file “USAMCAXA AgMIP”, against the data shown in Appendix 3.
Creating “full” files from “run_agmip simple mandv.R” outputs

If you require that the mean and variability change is also applied dew point (Dewp) and vapor
pressure (Vprs), the run script “ron_agmip simple2full. R” can be used to expand these files.
The script “run_agmip simple2full.R” was updated for version 2.0 of the Guide to use the files
produced by “run_agmip simple mandv.R” (found in “~/R/data/Climate/Simplescenario™).
The run script calculates new daily values for Dewp, and Vprs based on the baseline relative
humidity (Rhum) and the newly calculated temperature maximum (Tmax). The run script
produces new *“full” files located in “~/R/data/Climate/Fullscenario”.

To run this script and convert the simple files to full,
1. Open R and then open the run script “run_agmip simple2full. R™ to edit the input

variables. You could also edit the run script in a text editor if you prefer.
2. Change the rootDir to reflect the location of the folder “~/R™.
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3. Save the updated run script as your template “run_agmip simple2full.R” script.
Adjust the input variables basefile, and
to reflect the relevant information of your baseline AgMIP file. For AgMIP files produced by
“run_agmip simple mandv.R”, the variable
should be defined as “XF” where “X” denotes “no additional downscaling” and “F” denotes
“Mean and daily variability change for Tmax, Tmin, and P”. If you have made additional
downscaling adjustments to your AgMIP files to be converted, adjust
accordingly. You can also adjust , run.reps, and run.decs to run a subset of these input
variables based on the files you produced by “run_agmip simple mandv.R” and the
files for which you require a full climate dataset.
4. Also, you should change the headerplus information to read “<your site location,
country> with mean and daily variability changes for Tmax, Tmin and P”
5. Save the amended script with a unique name (e.g. “run_agmip simple2full 2.R” or
“run_agmip simple2full mandv_1.R”) to “~/R/t/.
6. Confirm the presence of your basefile in “~/R/data/Climate/Historical/” as well as the
simple files to be converted in *“~/R/data/Climate/Simplescenario/”.
7. Source (run) the script from the R Console
Try not to use your computer if possible to improve run time of script.
9. After the script has completed, the basic delta adjusted files shounld be located in
~\R\\data\\Climate\\Fullscenario\.. Confirm the presence of these files.

g0
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Next Steps...

This concludes Version 2.0 of the Guide for Running AgMIP-Climate Scenario Generation
Tools with R in Windows. We will be expanding this Guide in the future to include other climate
scenatio tools. Your feedback is helpful and we appreciate any suggestions or recommendations
you may have to improve this Guide.

If you have further questions, contact please feel free to contact Nicholas Hudson at
nih2106@columbia.edy.

Thanks again for your collaboration and good luck with R!
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Appendix 1: Creating .AgMIP files in Excel

This appendix describes how to create .AgMIP files in Excel manually without use of “AgMIP
Excel File Template v2.0.xls”,

Here's the general approach:

1) Arrange data series in excel spreadsheet with proper column order, proper units, etc. Missing
values should be filled with -99 (you can get RHUM and wind speed from the MERRA-based
dataset I provided if you do not have these, but Tdew and VPRS will need additional conversion
and can be left as missing for the purposes of the R routines described in this Guide.

2) Highlight all of the four columns that indicate date: @DATE, YYYY, MM, and DD (e.g.,
their first entrics are "1980001 1980 1 1"), right click, and select "format cells”. Sclect the
number category and then change the number of Decimal places to 0.

3) Highlight the columns corresponding to SRAD, TMAX, TMIN, RAIN, WIND, DEWP, and
VPRS, right click, and select "format cells”. Select the number category and then change the
number of Decimal places to 1.

4) Highlight the column corresponding to RHUM, right click, and select "format cells”. Select
the number category and then change the number of Decimal places to 0.

5) Right-click on the column letter at the top of the excel spreadsheet for the @DATE column
(e.g., the "A" for Column A), select "Column Width" and set the column width to 7.

6) Right-click on the column letter at the top of the excel spreadsheet for the YYYY column
{e.g., the "B" for Column B), select "Column width", and set the column width to 6.

7) Right-click on the column letter at the top of the excel spreadsheet for the MM and DD
columns ("C" and "D"), select "Column width", and set the column width to 4.

8) Right-click on the column letter at the top of the excel gpreadsheet for the remaining columns
(SRAD to RHUM; "E" to "L"), select "Column width", and set the column width to 6.

9) Select "Save as" from the file menu and save as type "Formatted Text (Space
Delimited)”. Type in a full name with the extension (e.g., "USNY0OXXX. AgMIP").
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10} You may need to click yes on a dialog box asking if you want to save only this sheet, and
after you click that vou can cancel any other dialog boxes or separate save ag screens that may
appear,

11} Open the .AgMIP file in notepad and then copy 5-line header from a different existing
AgMIP file and paste it on top of the AgMIP file you just created. Modifyy header as necessary
(e.g., header, 4-letter code, latitude, longitude, clevation), TAY is the average of all Tmax and
Tmin in the dataset, and AMP is half of the difference between the warmest average monthly
temperature and the coolest average monthly temperature averaged over the entire Jdataset,
REFHT is the height of the thermometer aod WNDHT is the height of the anemonmeter (put -99
if unknown).

12} Save the file to record these modifications.
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Appendix 2: Example file for “agmip farmclimate.R”
Below is an example output data file created by “run_agmip farmeclimate.R” and located in
“~\R\Wdata\Climate\Historical\”. This data file is provided so that you can confirm that your

script ran correctly. The first 32 days of the data have been provided below as well as the last 5
days of the data set (December 27-31, 2010).

*WEATHER DATA : Embu, Kenya, cast to site 01 using WorldClim-derived climatological differences

@ INSI LAT LONG ELEV TAV AMP REFHT WNDHT

MBO1 0700 37.540 1097 204 20 -95.0 99.0

@DATE YYYY MM DD SRAD TMAX TMIN RAIN WIND DEWP VPRS RHUM
1980001 1980 1 1 230 244 126 00 2384 180 209 67
1980002 1980 1 2 238 27.1 12.1 040 2027 196 231 63
1980003 1980 1 3 215 25.3 16.1 0.0 234.7 160 183 56
1980004 1930 1 4 239 262 123 00 2200 159 18.2 52
1980005 1980 1 5 243 29.7 13.7 00 197.3 218 265 62
1980006 1980 1 6 231 259 121 00 1634 177 204 60
1980007 1980 1 7 232 276 10.3 0.0 1733 187 218 58
1930008 1930 1 8 244 276 129 00 213.5 169 194 51
1980009 1980 1 9 218 256 129 00 1817 162 186 56
1980010 1980 1 10 2338 26.7 12.5 0.0 104.6 147 169 47
1980011 1980 1 11 235 282 122 0.0 186.3 16.5 189 43
1980012 1980 1 12 159 259 14.1 00 199.3 153 17.5 51
1980013 1980 1 13 227 259 13.1 040 1964 15.6 17.9 52
1580014 1980 1 14 224 262 116 0.0 2124 165 189 54
1980015 1980 1 15 224 275 12.7 0.0 2544 174 201 54
1980016 1980 1 16 20.2 259 15.1 00 179.7 17.1 19.7 58
1980017 1980 1 17 236 259 126 00 2555 16.8 193 57
1980018 1980 1 18 213 271 13.3 0.0 183.0 168 192 52
1980019 1980 1 19 232 272 13.6 00 187.3 156 17.3 48
1980020 1980 1 20 24.1 278 116 00 2370 17.1 19.7 51
1980021 1980 1 21 233 28.1 12.7 0.0 2815 153 17.6 45
1980022 1980 1 22 236 27.1 13.1 00 2473 16.1 185 50
1930023 1980 1 23 227 276 146 00 1882 13.8 159 42
1980024 1980 1 24 21.0 295 14.5 00 1464 16.6 19.1 45
1980025 1980 1 25 222 28.3 154 07 107.6 172 199 50
1980026 1980 1 26 221 252 18.1 03 1185 16.7 192 59
1980027 1930 1 27 185 255 15.0 00 1556 209 251 76
1980023 1980 1 28 3.5 259 16.1 0.0 148.9 197 233 68
1980029 1980 1 29 184 26.5 146 0.0 1362 149 171 48
1930030 1930 1 30 3.1 258 18.1 00 102.9 152 174 51
1980031 1980 1 31 29 268 16.7 54 1274 16.8 193 54
1980032 1980 2 1 200 26.0 16.1 0.0 150.4 17.5 20.2 59
2010361 2010 12 27 18.7 26.0 17.3 58 75 16.2 18.5 54
2010362 2010 12 28 24.0 242 16.7 25 .1 15.8 18.1 59
2010363 2010 12 29 201 26.0 15.0 0.0 754 144 165 48
2010364 2010 12 30 198 256 139 00 788 155 17.7 53

2010365 2010 12 31 237 262 14.3 040 07 132 153 44
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Below is the data from “USAMCAXA AgMIP”, the first file that is created by

&

‘run_agmip simple delts.R” and “run_agmip simple2full R” located in
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“~R\\data\Climate\\WFullscenario\V’. This data file is provided so that you can confitm that your
script ran correctly. The first 32 days of the data have been provided below as well as the last 5
days of the data set (December 27-31, 2010).

*WEATHER DATA : USAMCAXA - baseline dates maintained for leap year consistency

@ INSI
USAM
@DATE
1980001
1980002
1980003
1980004
1980005
1980006
1980007
1980008
1980009
1980010
1980011
1980012
1980013
1980014
1980015
1980016
1980017
1980018
1980019
1980020
1980021
1980022
1980023
1980024
1980025
1980026
1980027
1980028
1980029
1980030
1980031
1980032

2010361
2010362
2010363
2010364
2010365

LAT LONG ELEV
42017 93750 329
YYYY MM DD
1980 1 1
1980 1 2
1980 1 3
1980 1 4
1980 1 5
1980 1 6
1930 1 7
1980 1 8
1980 1 9
1980 1 10
1980 1 11
1980 1 12
1980 1 13
1930 1 14
1980 1 15
1980 1 16
1980 1 17
1980 1 18
1980 1 19
1980 1 20
1980 1 21
1930 1 2
1980 1 23
1980 1 24
1980 1 25
1980 1 26
1980 1 27
1980 1 28
1980 1 29
1980 1 30
1980 1 31
1980 2 1
2019 12 27
2010 12 28
2010 12 29
2010 12 30
2010 12 31

AMP REFHT WNDHT

TAV

112 14.6

SRAD TMAX
12 1.3
47 03
12 0.3
38 02
1.0 02
85 19
6.7 £.4
6.7 -87
22 -11.4
8.0 53
40 113
3.6 0.8
86 125
21 59
1.0 86
19 7.5
7 25
14 13
13 13
3.1 13
10.4 13
8.8 19
29 42
50 69
6.9 5.8
7.5 4.2
59 538
9.0 2.7
48 £2
127 5.8
4.7 -109
6.7 2.5
3.5 1.1
438 17
33 28
26 40
34 13

950 5930
TMIN  RAIN
-1.5 0.0
-2.6 00
43 00
-2.6 00
-3.2 1.5
-1.0 21
=159 00
-16.5 0.0
-20.4 1.5
-13.7 00
9.8 00
-13.7 0.0

13 0.0
-3.2 00
46 00
24 244
-2.6 1.2
3.2 00
-43 21
-8.2 0.0
-1.0 00
=54 00
-10.8 0.0
-1.0 0.0
4.8 00
=143 00
-13.2 0.0
-12.6 00
-16.5 00
-12.6 1.5
-19.8 0.0
-22.8 00
0.3 0.0
0.1 9.0
15 28
1.7 00
-L.5 05

WIND
31
4.9
4.3
41
34
9.1
8.2
29
37
8.0

119
6.1
6.7
41
41
5.6
5.6
27
43
21
42
82
4.0
57
59
6.1
4.5
4.6
38
47
38
30

20
14
4.2
51
53

DEWP VPFRS ROUM

-1.0

-0.0
-6.1
-0.0
=12
-134
39
35
-11.5
-16.2
-14.7
-14.6
-126
-132
-114

-0.8
0.7
18
20

6.0
33
31
42
5.1
57
22
1.6
18
39
10.2
28
73
57
102
103
59
6.6
6,1
39
6.1
5.6
22
8.1
7.8
2.6
18
2.0
2.0
23
22
26

38
58
7.0
71
31

&9
58
52

BEBS

51
68
93
76
43
50
57
91
59
20
o9
91
58
91
80
49
81
85
57
60

65
20
83
20

&7

93

87
]
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