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From here...

&5 CDLINKS Stock Taking Databa: X ‘

< c Q [6F] https://dbl.eneiiasa.acat/CDLINKSstocktakingDB/dsd?Action=htmlpage&page=series - ﬁ Q, search
% Most Visited @ Getting Started =] CD-LINKS  £$ Most Visited ) RStudio = MILES

e vor DLINKS Stock Taki

Global Insight Manage Download

Select region(s), scenario(s), and variable to define your query

-7 [ Federative Republic of Brazil W 1 1PAC-AIM/technolegy V1.0 -0 czre 6000

1.) Regions: (2.) Model/Scenarios: Filter ... (3.) variable: data - data - Query Results - Chart Preview:
=¥ 3 Compare » || 5-F 23 AIM/CGE &1 Export - 1e000 Emissions|CO2
-7 {3 Global ~ [ IERE # (1 Import = IND - AIM/CGE - NPi_V3
SRS viorid | W1 AIM/Enduse 3.0 01 Capital Stock ——IND - AIM/Enduse 3.0 - NPI_V3
-3 5 regions @ 1 AIM/Enduse[Japan] &[] Interest Rate y; IND - COPPE-COFFEE 1.0 - NPi_V3
-~ [1 0ECDY0 and EU (and EU candids ¥ ] COPPE-COFFEE 1.0 & (3 Policy Cost 12000 —:xg : 225.251;.\&;?\};')“\"3
[T [0 Countries fm.m the Reforming Ec|=| @.[¢ ] COPPE-MSB_v2.0 £ Emissions — f IND - GEME3 V1 - NPi V3
=[O Asian countries except Japan ¥ 1 China TIMES =i co2 ——IND - IMAGE 3.0 - NPi_V3
[T [ Countries of the Middle East and | . (] DNE21+ V.14 &[] AFOLU 10000 D - India MARKAL - NPi_v3
: L — - - -
7 [1 Latin American countries 1 DNE21+ V.14 (national) (1 Energy L :mg L"gfé:?g‘: G'\I;S‘B\\%M_I.-O NPi_v3
E | — . NP
-7 [] Rest of the World -] GCAM-USA_CDLINKS : [0 Energy and Industrial Processes / IND - REMINDMAGPIEL.7-3.0 - NPi V3
=M 3l Individual G20 countries M1 GEM-E3 i+ Industrial Processes 5 8000 / IND - WITCH2016 - NPI_V3
-7 [0 Argentine Republic M1 GEM-E3_V1 RN Total | 3
[T [1 Commonwealth of Australia 1 IMAGE 3.0 = [1 Other 8
o
=
[ [1 Canada (] India MARKAL 0 ceF14
-7 [ People's Repulic of China ¥ 1 MESSAGEix-GLOBIOM_1.0 [:D| CF4 //
7] HFC
7

" [ European Union (28 member coL | . (] POLES DL B
~ [0 Republic of India ¥ 1 PRIMES_V1 &1 BC 4000
I [1 Republic of Indonesia - ] REMIND_MAGPIE 1.7-3.0 B cHa
[T [0 State of Japan F (1 WITCH2016 BLEs
[T [ United Mexican States - (] History - [ F-Gases 2000
[T [1 Russian Federation [ Kyoto Gases
-7 [1 Kingdom of Saudi Arabia #(3 N2o
[T 1 Republic of South Africa -1 NOx 0+
-7 [1 Republic of Korea (South Korea) =1 oc 2000 2020 2040 2060 2080 2100
T ﬁw‘”””“’“ o Eg flt‘“zu’ - | © CDUNKS Stock Taking Database (Version 1.0) generated: 2018-02-26 10:58:08
Query Results:

Region Model - Scenario Variable Unit 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2060 2070 2080 2090 2100
IND AIM/CGE - NPi_V3 Emissions|CO2 Mt CO2/yr 1551.270 1639.666 1890.660 2238.844 2561.641 2798.198 3081.032 3356.311 3608.597 3861.353 4546.937 5250.010 5890.226 6367.034 6767.134
[ND AIM/Enduse 3.0 - NPi_V3 Emissions|CO2 Mt CO2/yr 1329.830 1809.814 2371.041 2883.435 3452.886 3987.642 4766.255 5043.653 5329.458 5656.468
[ND COPPE-COFFEE 1.0 - NPI_V3 Emissions|CO2 Mt CO2/yr 2045.611 2163.599 2447.445 3069.519 3733.273 3889.297 4379.881 4711.023 5081.418 5696.634 6486.662 6858.231 7836.028 8654.876
IND DNE21+ V.14 - NPi_V3 Emissions|CO2 Mt CO2/yr 1337.326 1888.971 2460.703 3312.458 4283.804 5331.157 7657.878 09445.651
[ND GEM-E3 - NPI_V3 Emissions|CO2 Mt CO2/yr 1748.666 1856.449 2021.193 2283.393 2745.840 3242.662 3704.007 4257.403 4792.089
[ND GEM-E3_V1 - NPi_V3 Emissions|CO2 Mt CO2/yr 1748.666 1917.304 2052.245 2274.705 2739.922 3242.170 3681.984 4204.905 4712.798
[ND IMAGE 3.0 - NPi_V3 Emissions|CO2 Mt CO2/yr 1324.022 1765.116 2126.397 2605.589 3201.090 3828.011 4301.583 4831.997 5651.294 6564.792 8260.945 9888.447 10931.077 11612.359 11640.937
[ND India MARKAL - NPi_V3 Emissions|CO2 Mt CO2/yr 1235.275 1837.536 2075.991 3144.183 4373.667 5908.423 7484.640 9186.044 10924.130 12430.9%0
IND MESSAGEix-GLOBIOM_1.0 - NPi_V3 Emissions|CO2 Mt CO2/yr 1561.624 1873.528 2764.863 4204.545 5972.117 7884.821 9776.721 11192.187 12801.522 13360.365 13817.526
[ND POLES CDL - NPi_V3 Emissions|CO2 Mt CO2/yr 967.354 1529.5328 2121.367 2610.738 3243.643 4009.682 4790.031 5506.345 6139.637 6813.354 7951.506 9273.600 10650.606 11334.332 11843.803
[ND REMIND-MAQPIE 1.7-3.0 - NPI_V3 Emissions|CO2 Mt CO2/yr 2239.358 2492.859 3268.074 3960.418 4383.331 4823.187 5429.485 6184.452 6964.030 7690.642 8§731.392 9089.801 9551.663 9632.733 9744.993
[ND WITCH2016 - NPi_V3 Emissions|CO2 Mt CO2/yr 1770.284 1828.423 2300.589 2793.632 3392.522 4002.826 4634.442 5234.249 5763.843 ©6319.036 7431.363 8467.143 8958.992 9128.964 9152.126
© CDLINKS Stock Taking Database (Version 1.0)
generated: 2018-02-26 10:59:08

utput Options: Notes:

‘ﬂ; ‘;
Microsoft Excel Portable Network Graphics Scalable Vector Graphics —

2016,2017 IIASA Energy Proaram current user: vansoest | logout | My account
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This is the national scenario overview for India, it contains graphs for the most important national indicators.
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But also e.g.

SDG13
SDG6
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World [7 models]

South Korea [4 models]

Brazil [4 models]

India [6 models]

China [7 models]

Turkey [4 models]

Canada [4 models]

Mexico [3 models]

Japan [5 models]

Russia [5 models]

EU [7 models]

USA [7 models]

&% PBL Netherlands Environmental

{'ﬁf} Assessment Agency

Scenario

M Baseline

"I Cost-optimal 450
W Delayed 450

™ ()NDC

Range
-- Conditionali

— Model 10th-90th percentile

- Model studies (I)NDC
- Target

40 60 80 100 120 140 160 180
Y%

22 March, 2018 | Heleen van Soest



&, PBL Netherlands Environmental

f’ﬁf} Assessment Agency

-

Russia\
Canadd USA

China South Korea

—_

o,
—_
(&)

—_
o

[6)]

(6]

2 5

_(DE
ox
(o]
<

CO, emissions per capita (t CO, /capita)
=
J

CO, emissions per capita (t CO, /capita)

Year
* 2010
4 2025
= 2050 Brazil
0 20000 40000 60000 0 20000 40000 60000
GDP per capita (US$2005 / capita) GDP per capita (US$2005 / capita)

22 March, 2018 | Heleen van Soest




% s s PBL Netherlands Environmental

{'ﬁf} Assessment Agency

Step by step: getting started

= Download = &
= New project with packrat (library version compatibility)
= Version control: git or svn (cooperate, or for yourself)

— Create a account
— Setting it up:

> Download

> Configure Git

> Set path to Git executable
— CD-LINKS scripts:

= Help: & ggplot

15 22 March, 2018 | Heleen van Soest



https://cran.r-project.org/bin/windows/base/
https://www.rstudio.com/products/rstudio/download/
https://github.com/
http://www.molecularecologist.com/2013/11/using-github-with-r-and-rstudio/
https://support.rstudio.com/hc/en-us/articles/200532077-Version-Control-with-Git-and-SVN
https://github.com/CD-LINKS/factsheet
https://stackoverflow.com/
https://www.rstudio.com/wp-content/uploads/2015/03/ggplot2-cheatsheet.pdf

% s s PBL Netherlands Environmental
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Step by step: some basics

= Set working directory (via Session or add line in script setwd)
= New script — insert section (ctrl-shift-R)
= Install.packages() T e
= Library() / require()
— Data.table
— Ggplot2
— Tidyr
— Dplyr
— reshape2 S AN
= Source (... .R) — settings, functions (general plotting, data
processing etc.)
= Ctrl-shift-C (#): comment
= Ctrl-enter: run selected

16 22 March, 2018 | Heleen van Soest
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Step by step: from data to graphs

= @ Graphs.R =
! z [[]Source on Save | C #° - *Run | "= | Source = =
193 # Two separate y-axis limits -
194 F3a = ggplot()

195 F3a = F3a + geom_ribbon(data=epw3[Region®infc("Usa","EU","JPN","RUS" )] ,aes(x=Year,ymin=mini, ymax=maxi Flll-Approach) alpha=8.2) #group=inte
= ata= epw3[Reg10n%1n%c{"USA" "EU", ”]PN” “RUS“)] aes{x ear,y=defaulti, color-Approach) 51ze 2, alpha 8. 8) #llnetype Cate

scale, colour Mzl values=c("BAU*" Hb3?488 "CO="="i#00cooe" L HEGOFBa” , "ECPC*"="#56B4E9", "GDR*"="#BQ9E73" , "GF="="#CC79A7

”IEPC“"=”#BB?ZBZ”,"PCC“”="#D55EBB"))

Nes=C( "BAU="="#b37480","CO™"="#0000080", "AP*"="#EG9

4 "IEPC*"="#B8672B2","PCC="="#D55E88"))

P_ 281 F3a - F3a + scale x_continuous(breals=c(197@,1999,2816,2636,2058,26768,2090,2108))

SP_ 282 F3a = F3a + xlab("") + ylab ("GHG enfissions indexed to 2818") + theme bu()

283 F3a = F3a + theme(axis.text.x = eleplent_text({angle=98)) + theme(axis.text=element_text(size=16)) +
theme(legend.text = element_textfsize=16)) + theme(legend.title=element_text(size=18)) +

theme(strip.text = element_tey# size=16)) + theme(axis.title = element_text(size=18))
F3a = F3a + ylim(-1.5,2.5)
F3a + facet_gridlia

F3a

|y

F3a = F3a + scale fill manual(va C*"="#56B4E9", "GDR="="#@B9E73" , "GF*"="#CCTOAT",

Ribbon (different | -
per variable), path
(line), layout

= Egory~Region,scales="free_x")
®P_ 2es F3b
BP_ 218 F3b
EP_ 211 F3b

ep_ 212 F3b F3b + scale_colour_manual({values=c("BAU*"="#b37408","CO*"="#000800", "AP*"="#E6OFB8", "ECPC*"="#56B4E9", "GDR*"="#889E73", "GF*"
ep_ 213 R QLT IR "PCC* "= "#D55E88" )
et 214 F3b = F3b de=PTT] manual({values=c("BAU*"="#b37488","CO*" =

geplot()
F3b + geom_ribbon{data=epw3[Region®inXc("CHN","IND","BRA")],aes{x=Year,ymin=mini,ymax=maxi,fill=Approach),alpha=08.2) #group=interact(
F3b + geom_path{data=epw3[Region®infc("CHN","IND","BRA")],aes(x=Year,y=defaulti,color=Approach),size=2,alpha=08.8) #linetype=Category

="#CCT9AT

m

— AP*"="H#EBOFB8", "ECPC*"="#56B4E9", "GDR*"="#B6B0E73", "GF*"="#CC79AT7",
cet 215 "IEPC*"="#8@72B2","PCC*"="#D55E08"
ep = F3b + scale_x_continuous(breaks=c(1978,1996,20106,26368,2050,2078,20908,2160) )
Ep_ F3b = F3b + x1lab("") + ylab ("GHG emissions indexed to 2818") + theme_bu()
a 218 F3b = F3b + theme{axis.text.x = element_text{angle=96)) + theme(axis.text=element_ text(sizd\16)) +

219 theme(legend.text = element_text(size=16)) + theme(legend.title=element_text(size=18)) +

228 theme(strip.text = element_text(size=16)) + theme(axis.title = element text({size=18))
F3b = F3b + ylim(-1,6)

epu F3b = F3b + facet_grid(Category~Region,scales="free x")

leg<- whlch{sapply
227 legend<-tmpfgrobs[[leg]]

) ame i Putting different

228 F3a=F3a+theme(legend.position = "none™) i
229  F3b=F3b+theme(legend.position = "none™) graph elements

238 lay<-rbind(c(1,1,1,1),c(2,2,2,3))

231 h=grid.arrange(F3a,F3b,legend, layout_matrix=1lay) together

232 pgsave(file=paste8(out,”/","F3_emissionpathways_1868_grid_arrange.png”),h,width=28,height=12,dpi=-388)
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Common graph types: ribbon & lines, facet
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b
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o

e | 90, size
/~£ ~PCC :14))

o (=) o f=1 o o o o f=) o =3 [ =) o [ ] f=) [=] (=) o o= =3 o o
~ @ — Lol w ~ o O ~ (2] - @ w ~ @ O ~ (<2} — «© wn [y o O
[=2] (=] o [=1 (=] o = [=2] [=2] (=3 o (=] o (= [=2] (=2} (=] (= o (=3 =
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Common graph types: point(range)

. [[]Source on Save | © # #Run | *=*| #Source - =
393 # pgsave(file=pasted(out,"/","F4_reductiontargets_1000 grid.png"),F4,width=16,height=12,dpi=388)
384 #
395

t3[Region %in% c("USA","EU","JPN","RUS")],aes(x=Approach,y=default, ymin=min, ymax=max,colour=Approach), #,
s fatten=2,alpha=8.8,stat="identity",position=position_dodge(width=8.5)) #fatten=, #linetype=Category, group
anual{wvalues=c("BAU="="#b37488","CO*"="#edaed9" , "AP*"="#080866", "ECPC*"="#3308066", "GDR*"="#8@86ff", "GF*"="#6066ff
468 USA EU JPN RUS
491 # Fd4a = Fda + scale_shape_manui 4.
482 Fda = Fda + xlab("") + ylab ("ig®
483 F4a = F4a + geom_hline(yintercis

484 F4a - Fda + geom_hline(yintercig 5 l
485 Fda = Fda + theme(axis.text.x -
486 theme(legend.text = element_12 o

ive to
o
fo—

ol
s

487 theme(strip.text = element_ts% L] ® L PR L b o ¢ L il
488 Fd4a = Fda + ylim(-156,188) 2 . l . é $ ©
489 Fda = Fd4a + facet _grid(Categom.s ] . ? * ®
418 8 é °
411 Fab - ggplot() § 100 - =
412 F4b = Fdb + geom_pointrange(da1§ Je
413 sii™ g ~g
414 F4b = F4b + scale_colour_manua: . . & N T T T e S Ff
iig #F4b = F4b + scale_shape_manua: 39 0% E SLes s g 5hes B ¢ s g 5822 3 5= 5 -
417 F4b = F4b + xlab("") + ylab ("™ GHiN B SR
418 F4b = F4b + geom_hline(yinterc:
419 F4b = F4b + geom_hline(yinterciy -
4286 F4b = F4b + theme(axis.text.x :J 200 Ge0| | I_hlllﬂe(y
421 theme(legend.text = element_i3 . i
422 theme(strip.text = element_t:g |nte rcept__O) Approach
423 F4b = F4b + ylim(-185,258) 2 . BAU*
424 F4b = F4b + -Facet_grid{tategorg% L @ co
4325 S { ° I 2 i
426 library(grid) s . d ’ * GF*
427 tmp<-ggplot_gtable(ggplot builtd& ¢© Py . ® (a ‘F.Egg
428 lepg<-which(sapply(tmp$grobs,fur 5 * o °® ¢ o ® NDC*
429 legend<-tmp$grobs[[leg]] 3
438 Fda=Fda+theme(legend.position & 4
431 F4b=F4b+theme(legend.position - - T RN L ; P T Y 5
. ) . x & b L . & on P T
432 lay<-rbind(c(1,1,1,1),c(2,2,2,: T 8% 35 kg 58 2 8 & 5 &g s 8 2 8 & 5 & 5 S g

433  h=grid.arrange(Fda,Fdb,legend,.

434 save(file=pasteB(out,"/","F4 regucTionTargeTs Iudd Orid arrange.pn N,W1dTN=26,N818NT=1/,ap1=5u
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Common graph types: scatter

plot scatter =- function(reg, dt, wvars_to spread, cats, out=cfgfoutdir, title="Title", file pre="scatter",connect=T,ylim=NA, x1lim=NA, xlog=F,ylog=F,yearlab=T, year

if (lengthi{vars to spread) != 2) stop("Scatter plot requires exactly two variables")
#create strings with axis units for axis labels
unitx =- paste®("(",uniqueldtlvariable==vars_to spread["x"]lSunit),")"}
unity =- paste®("(",uniqueldtl[variable==vars to spread["y"]lSunit),")"} 100+
# remove unit column because it has different entrie for the two vars_to_spread
# and causes spread to replace some of the existing values with NA
dt <=- subset(dt[region %in% reg & Category%in% cats & variable %in% vars_to_spread],
dt[variable == vars_to spread["x"] ]Svariable = "x" Q‘TO, 75- Model
dtlvariable == vars_to spread["y"] lSvariable = "y" ® ° *COPPE-MSB_v2.0
dt <- spread(dt,variable,value) ] v, * AIM/CGE
= » COPPE-COFFEE 1.0
P = ggplot() v ~ DNE21+ V.14
#normal point TOnal models 2 v IMAGE 3.0
iflenhancep = p + geom_point(data=dt[Scope=="global"],aes(x=x,y=y,color=Category, E 50- = POLES CDL
P =p + QSOM DO = SEws ——— or=Category,s = v .
#big points for national models "ﬁ Scenario
p = p + geom point(data=dt[Scope=="national"],aes(x=x,y=y,color=Category,shape=model & - 2030 h|gh
#label for some years o - 92030 low
#optional: connection lines for each model-scenario c -
if (connectienhance){p = p + geom path(data=dt,aes(x=x,y=y,color=Category, shape=mode ~ 25+
group=interaction(scenario,model)),size=3 O SCOPE
if (connecti'enhance){p = p + geom path(data-dt,aes(x-x,y-y,color-Category,shape-mod 2 "'global
group=interaction(scenario,model),size=5c (© == national

if(yearlab){p = p + geom dl{data=dt[period %in% c(20810,2030,2050) & Scope == "nation @)

method=1ist( cex = 0.9, offset=1, hjust=1, vjust = 0))}
if(yearlabglob){p = p + geom dl(data=dt[peried %in% c(2010,28508) & Scope == "global”

method=1ist( cex = 0.9, offset=1, hjust=1, vjust = @))} 0-
p=p + scale size manual(values=c("national"=2, "global"=.2))
p = p + scale linetype _manual(values=c("national"="solid", "global"="dashed"))
p =p + scale colour_manual{values=plotstyle(cats),name="5Scenario")
p = p + scale_shape manual(values=cfg%man_shapes,name="Model")
if (lengthireg) =1){p = p + facet_wrap( ~ region,ncol=2)} ¥ y / y -
p = p + xlab(paste(vars_to_spread["x"],unitx)) + ylab(paste(vars_to_spread["y"],unit 60 70 . 80 90 100
if (tall(is.na(ylim))){p = p + ylim(ylim}} #manual y-axis limits Energy |ntenS|ty rel. to Base (cyo)

if (talli{is.na(xlim))){p = p + xlim(xlim)} #manual x-axis limits

if (wvlonldin — n o crala v 1oanlfAilimite—wliml)l #u_ ovic loooarithmic
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Common graph types: boxplots

#plot function for boxplots
plot boxplot =- function{regs, dt, vars, cats, year = 2058, out=cfgSoutdir, title="Title", file pre="boxplot", connect=T,

b.multicat = F, b.multiva Cumulative CO, emissions (2011-2050) relative to 2010 {
dt =- dt[ wvariable %in% vars & period == year & BRA CHN IND
80 80 1 +
dtiregion =- factoridt$region, levels = regs, on P + Scenario
dtiCategory =- factor(dtSCategory, levels = cats 60+ py . 1204 + B No polic
dt$variable =- factor(dtSvariable, lewvels = vars o 80 + poliey
404 ﬁ 4 * = National policies
s NDC
80 -
) ; . o 20 * 404 ** Bl Carbon budget 1000 (2030)
dtg =- dt[Scope=="gleobal" & variable %in% wars & * B3 Carbon budget 1000
rename(Global = mcdtlal ) . - 0- * 40 - ! B8 Carbon budgst 400
dtn =- dt[Scope=="national" & wvariable %in% wvars 204 *
rename (National = model )
EU JPN UsA Model
: 504 o AIM/CGE
» COPPE-COFFEE 1.0
if (b.multivar){ 404 40 + DNE21+ V.14
Ievelstdtgﬁauarj:_able} =- var.labels 404 « GEM-E3
levels(dtn%variable) =- var.labels + + 1 s o IMAGE 3.0
¥ 807 * 801 *+ * * MESSAGEix-GLOBIOM_1.0
304 -
= POLES CDL
ggplot() . 20+ ** 204 | , + REMIND-MAGPIE 1.7-3.0
= p + geom boxplot(data=dtg, [x=region,y=val 204 + WITCH2016
icat){ > - *AIM/Enduse[Japan]
p = p + facet wrap(- Category) RUS RoW World O *COPPE-MSB_v2.0
} else if(b.multivar){ 80 /\ *DNE21+ V.14 (national)
p = p + facet wrapl~ variable, scales="free y" 50-,?? 604 | * & *India MARKAL
T | i + * *IPAG-AIM#echnology V1.0
if(globpoints){ p = p + geom point(data=ditg,aes © 504 5 ++ <> *RU-TIMES 3.2
p = p + scale shape manual(values=cfgsman shapes 77 . i | </ *AlM-India [IIMA]
p = p + geom pointidata=dtn,aes(x=region,y=value 40 - 407 & *China TIMES
# p=p + ylab(pasted{dtg$variable[1], " [", dt 30 * | *# *GCAM-USA_CDLINKS
p=p+ ylab("") + xlabi{"") i 30 - 307 * < *PRIMES_V1
if (b.multicat) <+ ]
1 20— — —
p = p + theme(axis.text.x = element_ text(angl _ _
plot.title = element text( size = 18) )
p=p + ggtitle(paste@(dtgivariablel1], " [", dtgSunit(1],"] - ",as.character(year)))

ggsave(file=paste@iout,"/multireg boxplot ",file pre," refpol",cfgsformat),p, width=9, height=6, dpi=120)
1 aleca iFfih multiward I
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Common graph types: bar

BT L FLN L plot har FESsssfagsppaupiaanglan iy

DL EL LD P PL A L3 AL A L8 L 4 0 PY A D34 A % AL T3 U8 4 AF 0L T3 8 40 AF 0L T3 C 03 AL 0L Y C L3 AT A5 03 fA 03 03 45 Y 0 D403 % R0 D38 A7 30 4

- plot_bar =- function(reg, dt, vars, cats, out=cfgSoutdir, lab="Title", title="
#select data
dt =- dtlregion==reg & Category %in% cats & variable %in% wvars]

ggplot(dt,aes(x=Category,~gvalue, fill=model))

p + geom_bar(stat="identity")position=position_dodge (width=0.66) ,width=0

+ coord_flip()

p=p+ Xtagr—1

if (lalliis.nalylim))){p = p + ylim(ylim)} #manual y-axis limits

if (ref_linel{p = p + geom_hline(data=ref_budgets[ref budgetsSregion==reg,],

if (ref_linel{p = p + geom_hline(data=ref_budgets[ref_budgetsSregion==reg, ],
= p + facet _grid(variable~period, scales="free y"}

p =p + scale fill manuallvalues=plotstylelas.character(unique(dtSmodel))))

p =p + ylab(paste(lab))

p =p + ggplot2::theme bwl )+ themelaxis.text.x = element text(angle = 9@, hj

ggsave (file=pasted(out,"/",file pre," ",reg,cfgsformat),p, width=7, height=8

returnip)

AT 204

model

B avicee

[l corPE-coFFEE 1.0
Wonezis vas

[ cemes

[ macEs0

WFoes coL
B -corre-msB 2.0

= *
5
[i1]
[ =] 1
=
Carbon budget|Energy and Industry (Gt CO2; 2011-2050)
B E]

_verylow
2030_high
2030_low
INDG
NPi

2020_vel
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Common graph types: stacked bar

plot stackbar =- function(regs, dt, vars, cats, per, out=cfgSoutdir, lab="Title", file pre- India
#dataframe for stack bar plots: use first scenario of each category-model combination, if 8000
# dta <- dtl[region %in% regs & Category%in% cats & variable%in% vars[2:length(vars)] & pe¢
dta <-filter(dt, region %in% regs, Category%in% cats, variable%in% wars[2:length(vars)],

dta =- factor.data.frame(dta)
For (cat in cats){ Geom| errorbar

for (mod in unique(dtaldtat$Category==cat,]%model)){ 6000+
if(length(unique(dtaldta%Category==cat & dtatmodel == mod, ]%scenario))==1]{
} else {
- | i %in% i == == .
; dta =- dtal!(dta$scenario %in% unique(dtaldtasCategory==cat & dta‘jmodel mod,]$5(§ Variable d, 15
} 3 B CO2 Energy
o 4000+ CO2 AFOLU
#build data frame for overlaid point plots showing totals for all scenaries in each catego CH4
dtl =- filter(dt, region %in% regs, Category%in% cats, variable%in% wars[1l], period %in% ) N20O
# dtlregion==regs & Category%in% cats & variable%in% vars[1] & period %in% per] E _
dtl =- factor.data.frameldil} .F gases

=~ goplot2::theme bw() 2000 -
p + geom bar(data=dta,aes(model, wvalue, group = interaction({variable, region, Catego!
i a=dtl,aes(model, value, group = interaction(variable, region, Cate

p=p+ geom:point(data=dt ,aes(modet, o ke e oo o g
p = p + facet_grid(Category ~ region)
# p =p + scale_x discrete(breaks=plotstyle(unique(dta$model),out="1legend"))

p =p + theme(axis.text.x = element text(angle=98, vjust=0.5, hjust = 1))

p =p + ylab(lab) + xlab("Models") © & @]
if (talliis.nalylim))){p = p + scale_ y continuous(limits=ylim, breaks=ybreaks)} #manual y- 8 —6 %
p =p + scale fill manual(values=plotstyle(vars), labels=plotstyle(vars,out="1legend"), n: ie] o
ggsave (file=paste@(out,"/",file pre,"” ", per,cfg:format),p, width=7, height=8, dpi=120) . [e]
return(p) I =

National policies
Carbon budget 1000
Carbon budget 400
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Common graph types: area

EEEEEE g plot_area # = AIM/CGE | PE-COFFEf [NE21+ V1| | GEM-E3 | IMAGE 3.0| POLES CD|| PPE-MSB_
2 2 v L 2 2 “ r
plot area =- functionireg, dt, wars, cats, out=cfgSoutdir, lab="Title", file pre="a zo-§ § § § § § 8 M
#dataframe for area plots: use first scenarioc of each category-model combination, o o o o o 's
dta =- dtlregion==reg & Category%in% cats & variable%in% vars[2:lengthivars)]] 1048 S S S ET
for (cat in cats){ ; : % : i
for (mod in unigue(dtaldtasCategory==cat,lsmodel)){ 01 :
if(length(unique(dtaldtasCategory==cat & dtaSmodel == mod, ]Sscenario)|==1){ 30d, = = = =
I else { 2 = = 2 2 Primary Energy
dta =- dtal!(dta%scenarie %in% unigue(dtaldtaSCategory==cat & dtaSmodel == 20-§ § § § E: % .BECCS 1 == moc
} 1 m_;' Q %ﬁ o I‘i .Binmass
Coalw/ CCS
#build data frame for overlaid line plots showing totals for all scenarios in eac _ 0" e Il coawio cos
dtl =- dtlregion==reqg & Category%in% cats & variable%in% wvars[1]] & a0 = - o = o = Gasw/ CCS
#build data.frame to display respective scenario names in the panels d 3 2 SO i 2 2 2 [ Gaswio cas
scens =- dtaldtatperiod==201@ & dtaSvariable == vars[2],] §ZO'§ § § § § § g 21 Ml ceotherma
iftralliis.nalxlim))){ 2 5 5 5 l l g S [T
scenstvalue =- 0.95*max(dtllperiod<xlim[2]]%value) > 1018 & 3 o 5 I oear
Ioelse { .E | ;! — Ml oiwces
scensSvalue <- 0.99*max(dtlsvalue) g 0 ‘
' o], = = = = W ciwoces
dtadperiod=as.numeric(dta%period) 2 I 2 bl 2 2 M crher
dtlSperiod=as.numeric(dtlSperiod) 2019 9 < 9 e = SE Trade
scensbperiod=as.numeric(scensSperiod) Z = = = Z = Solar
if(dim(scens scentext=F}#if there is a problem with the scenario name jus 107 ‘ - ‘ .Wind )
¥
p = interaction(variable, regio 01 —
D = interaction(variable, regio ‘in ™ = ® ® o ®
P = interaction(variable, regio fl f\ fl fl f\ fl fl
p SN BB R
p=p + ylab(lab) + xlab("year 20xx") =
if (scentext){p = p + geom_text(data=scens,aes(x=period,y=value,label=scenario,an '°]
if (lalliis.nalylim))}{p = p + scale_y_continuous(limits=ylim,breaks=ybreaks)} #m . -

if (lalliis.nal(xlim))}{p = p + scale_x continuous(limits=xlim,breaks=xbreaks, lab

if (alliis.na(ylim))}{p = p + ylim{c(@,max(dtl[period=xLlim 1080 90 10 5050 10,30 50 19 98 50 10 50 50 10 3050 10 50 50
1

year 20xx
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Summing up

25

Set working directory, load libraries, load data, edit dataset /
prepare for plotting

Figl = ggplot ()
Figl = Figl + geom_ [your graph type](data=[your dataset],
aes(x= ..., y=...), color=..., ..)

Figl = Figl + facet _grid(...—...)

Figl = Figl + scale_colour_manual(values=c())
Figl = Figl + scale_x_continuous(values=c())
Figl = Figl + ylab () + xlab(*”)

Figl = Figl + theme(axis.text = element_text())
Etc. etc.: add layers, elements
Ggsave(Figl.png)

22 March, 2018 | Heleen van Soest




& 4  PBL Netherlands Environmental

{"«ﬁ'} Assessment Agency

DIY: CD-LINKS fact sheets
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CD-LINKS fact sheets: clone Git Repository

= File — New project — Version Control — Git -
- Choose your location

— Create Project

~/disks/local/factsheet - master - RStudio - =

k| factsheet — loca

File Edit Code View Plots Session Build Debug Profile Tools Help

N 2 - E A Go § - - Addins -
@ main_xCut.R [ Environment History Connections Git Ok New Project...
£ [JSourceon Save | O #° | i = Run | %% | 4 Source - = =| Diff | | Commit | & Pun | 4 Push | (L History | g More - &2+ Open Project...
1- Saged)jstan e Bty Open Project in New Session...
2 - S Vain file that loads and processes data st @ gitignore .
3 spmmspspsd for x-Cut analyisis — #sdsssssss src/.gitignare Close Project
151- # 4 4 44 E : srcfdata/.gitignore factsheet — local
. src/functions/.gitignore
6 library(reshape2) # melt X Wrapper
7 library{data.table) # setnames, nice view option o srcifunctmnsi_p_apergraphs[]a_GHG_funneI_WorId.png SDG
8 library(dplyr) # B>% src/graphs/.gitignore iame
9 library(tidyr) # spread
18 Tlibraryi(ggplot2) # ggplot factsheet — soestvh
11  library{rmarkdown) # render pdf factsheets
12 library(directlabels) # year labels for scatter plots ;
13 library({stringr) #str_replace all factsheet — CD-LINKS_git
14 ! P
Clear Project List
15 #set working directory for R right if it is not by default (it is the right one by default if you open Rstudio by clicking on this main.R file) )
16 #setwd({"D:/locatien-of-srcfelder-on-your-system") Project Options...

17 i
18 #source configuration file for region-specific data New Project
19 source("settings/config xCut.R")
20 cfgSinfile <- "cdlinks_compare_28171127-154822" . .
21 Back Clone Git Repository
22 #source function for factorizing data frames
23 source("functions/factor.data.frame.R") ;
24 # source functions process data() and add variables() |Repos|tary URL: E
25 source("functions/data_processing.R") https://github.com/CD-LINKS/factsheet|
26 #source function overwrite for overwriting a dataframe for a subset of variable T PR Files | Plats | Packages | Halp | Viewsr =L
27 source("functions/overwrite.R") ) Y - @] New Folder | @ Delete | Rename  {JF More -
28 #source file with plot fun(t%uns |fact5heet [] ¢ Home - disks - local - factsheet  src b3
;g source("functions/plot_functions.R") Create project as subdirectory of: e e e
31 # flag to process data, reprocess even if proc.rdata file is available |:—,tdj§k5[lo(a\ | EIOWSE: t .
32 # set to true if you always want data re-processed ] ©] cross_cut synthesis.R 41.4KB Dec 19, 2017, 10:07 Al
33 b.procdata = T _ -
34 O Check_negative_energy_values.csv 307.3 KB Dec 19, 2017, 9:15 AM
35 # Create plot directory u Check_toohigh_energy_values.csv 73 KB Dec 19, 2017, 9:15 AM
36 - p P - -
[ &7 .qiti !
T B (Untitled) = - .gitignore 3.2 KB Dec 18, 2017, 3:50 PM
] CO2capita_globmods.csv 2.4 KB Dec 18, 2017, 3:47 PM
Console  Terminal —
| Open in new session Create Project cancel ) CO2capita_natmods.csv 3KB Dec 18, 2017, 3:42 PM
/data/soestvh/factsheet/ - . o _ _ _

22 March, 2018 | Heleen van Soest
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CD-LINKS fact sheets: structure

= Main folder: src
Scripts

Data folder
Functions folder

Graphs / paper graphs / plots
(output) folders
Settings folder

© | New Folder

] ¢& Home

22 March, 2018 | Heleen van Soest

Files

Plots Packages Help

9 Delete

disks > local

A Name

&
1
]
@]
2]

| main_indc.R

main_indc_BRA.R
main_xCut.R
main_xCut_wp2.R
national_scenarios.rmd
negativebudget.csv
Nicole.csv

noncoz2.csv
nonce2red.csv

paper graphs

| paper_graphs.R

plots
processed_data_1305.csv

processed_data_xcut.csv

| RegionalBudgetsChecks.R
| RegionalBudgetsChecks2030.R
| RegionalBudgetsChecks2100.R

settings

| source_all.R
| waterfall-demo.r

| waterfall.r

X.C5v

=+| Rename

Viewer

ﬁ More -

factsheet  src

Size

7.5 KB
T.3KB
11.4 KB
8.6 KB
8 KB
18.6 KB
1.7 MB
2 MB
1.7 MB

48.5 KB

205.2 MB
200.9 MB
13.8KB
9.1 KB
9.1 KB

240 B
1.7 KB
2.8 KB
198

=0

Modified

Nov 29, 2017, 1:38 PM
Nov 29, 2017, 1:38 PM
Nov 29, 2017, 1:36 PM
Nov 29, 2017, 1:38 PM
Jun 19, 2017, 3:38 PM
Jun 2, 2017, 2:49 PM
Jul 24, 2017, 12:07 PM
Sep 25, 2017, 9:51 AM
Sep 25, 2017, 1:35 PM

Nov 29, 2017, 1:38 PM

May 13, 2017, 12:36 PM
May 9, 2017, 6:38 PM
Aug 17, 2017, 10:26 AM
Sep 20, 2017, 5:46 PM
Jun 19, 2017, 3:42 PM

Aug 15, 2017, 2:20 PM
Feb 17, 2015, 9:55 AM
Oct 31, 2017, 11:16 PM
Jun 1, 2017, 11:00 AM
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€) ~/R/CD-LINKS/factsheet - master - RStudio - o X
File Edit Code View Plots Session Build Debug Profile Tools Help
o .o - =] - 5~ - Addins = & factsheet — ~/R/CO-LINKS
] adjust_reporting.R ) main_inde.R* all = History € Git =
Filler (=1 2 A import Dataset = & List =
MODEL SCENARIO REGION VARIABLE uNIT 1990 1995 2000 2005 2c Global Environment = Q,
B T Global Envi .
1 AIMICGE  INDC IND Emissions|BC Mt BC/yr J 06118 ~ Data ~
2 AIM/CGE  INDC IND Emissions|CH4 Mt CHayr 4 278430 0an 29049 chs. of 29_ variables
- ) o ) o ) ) O bud & obs. of 3 variables
3 AIM/CGE  INDC IND Emissions|CHA|AFOLU Mt CH4/yr 18,0822 O cfg List of 9 -
4 AIMACGE INDC IND Ernissions|CH4|Energy] Demand|industry Mt CH4fyr 0.0473 O ref_budgets 16 obs. of 3 variables
5 AIM/CGE  INDC IND Emissions|CH4A|Energy|D |Residential and Commercial Mt CHa/yr v 1.8509 ) scens 21 obs. of 3 variables
6 AIM/CGE  INDC IND Emissions|CH4|Energy|Demand|Transportation Mt CHA/yr A 0.0292 Ovars 240 obs. of 1 variable
T AIMSCGE INDC IND Emnissions|CHA|EnergylSupply Mt CHafyr NA 4 25282 values
b.procdata TRUE
& AIM/CGE INDC IND Emissions|CO Mt COfyr V 57.3284 Functicns
9 AIM/CGE INDC IND Emissions|CO2 Mt CO2/yr 4 16429877 add_variables function (all, scens) "
10 AIM/CGE  INDC IND Emissions|COZAFOLU Mt CO2/yT NA A 4449682 Sastae slans FaneaSunstdisn CAf)
11 AM/CGE  INDC IND Ermissions|CO2|Energy Mt CO2/yr ! 11193274 Files | Plots | Fackages | Help | Viewer =0
. . © | New Folder @ Delete | Rename a Maore =
12 AIM/CGE  INDC IND E |COZ{Energy and Pracesses Mt CO2/yr J 11975725
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plot line =- function(reg, dt, vars, cats, out=cfgboutdir, title="Title", file pre="def",ylim=NA, xLim=NA){
#select data
dt =- dtlregion==reg & Category %in% cats & variable %in% vars]
#create string with y-axis units for axis label
unitsy =- paste@("(",uniqueldt[variable%in%vars]funit},") ")
unitsy =- pastel(reviunitsy),sep='",collapse="")
# For each variable count models and add to data and variable name
models=dt[,list(number=length(unique(model)}),by=c( ' region’, 'variable'}]
dt=merge(dt, models, by=cl'region’,'variable'))
dtivariable =- paste(dtSvariable,' [',dtSnumber,' models]',K sep=""]

minmax=dt[,list(ymax=max(value),ymin=min(value)),by=c('region’, 'period’', 'Category’','variable’]]
minmax=minmax[!period %in% c("2015","2025","2835","2045","2655","2065","2075","2085" ,"2095" )]
minmax-=-minmax[order(region, Category, period),]

+ geom_ribbon(data=minmax,aes(x=period, ymin=ymin,ymax=ymax),alpha=.3,fill="grey"'}
geom_path(data=dt,aes(x=period,y=value,color=model ,group=paste(model,scenario),size=Scope]]
scale shape manual(values=cfgiman_shapes)
scale_size manual(wvalues=c("naticonal"=2, "global"=.2])
scale colour manual(values=plotstyle(as.character({unique(dtSmodel)))]
geom path(data=dt[Scope=="national"],aes(x=period,y=value,color=model,group=paste(model,scenario),size=

all(is.nalylim})){p = p + ylimiylim]}} #manual y-axis limits

all(is.na(xlim})){p = p + xlim(x1lim]}} #manual x-axis limits

+ facet gridivariable-region, scales="free y"|

p + ylab(pastelunitsy))

= p + ggtitle(title) + ggplot2::theme bw()

neaval fila—nactafiaot " /" fila nra " " roan cfaffarmat) n width-7 hainht -0 Arnd —T17m)

L= = N = R = i = R = iy =
]

== R

p
p
p

vars=c("Policy Cost|Consumption Loss","Policy Cost|GDP Loss","Policy Cost|Area under MAC Curwve")
cats= c["EEEB _high")

: Scope=="national" & wvariable %in% wvars & cats %in% cats])[1]=0]{
plot line(red=cfgir,dt=all,vars=vars, cats=cats,title="Policy Costs in 2038 high (:Eill tf1€3 g}EET]EBFEil
scenarios” e_pre—“cuns_gdp_lu55_llne"} fl]f](:ti()f]
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CD-LINKS fact sheets: paper graphs

Kyoto greenhouse gas emissions Global energy & industry CO2 € Global AFOLU CO2 emissions
: ] World 500000 T__ |
® | cross_cut_syn Region Region =
40000- B CHN 4000 B CHN Source = =
= s IND s e =
- . = 30000 .- BWRUS
178 - # Figur 8 _ Osa 22000 _‘_T—h lﬁgg
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Other possibility: Shiny — interactive data viewer

http://127.0.0.1:5574 | 5 | Open in Browser “%, Publish

Chart Table ggplot code Settings

Presets Main More Colors - -
Download higher quality PNG

AutoPNG Emissions|CO2

Selection will influence order of plots.
Model

AIM/CGE GCAM4 IMAGE MESSAGE-GLOBIOM i
REMIND-MAGPIE WITCH-GLOBIOM 10000 Scenarlo
— SSP1-19-SPAC-V16
Scenario
SSP1-19-SPAO-V16 g Model
ITePAl” = 5000 — AIM/CGE
Reai > w: IMAGE
egion -- MESSAGE-GLOBIOM
ASIA == REMIND-MAGPIE
w WITCH-GLOBIOM
Variable : 0
Emissions|CO2 |
All
Emissions|CO2|Fossil Fuels and Industry o 2 L S
S o S -
Emissions|CO2|Land Use o (2] (Y] (]
All
value Courtesy: Willem-Jan van Zeist, PBL
All

More info: http://shiny.rstudio.com/

Choose chart type
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Thank you
= Happy R-ing!
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