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netCDF format for climate data

What are netCDF data?

Network Common Data Form (NetCDF) is a file format that stores
multidimensional (variable) scientific data, such as temperature, humidity,

pressure, wind speed and direction. Each of these variables can be

displayed via a dimension (for example, time)
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netCDF format for climate data

The Structure of NetCDF files (based on the "Classic" format)
NetCDF files are containers for Dimensions, Variables, and Global Attributes

A netCDF file has a path name

Uj and possibly some

Q dimensions, variables, global

0_1 (file-level) attributes, and data

values associated with the

P rﬁ

dimensions

global attributes

variables variables. Sometimes we refer

to netCDF files more

abstractly as datasets.
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Variables and attributes have one of

File twelve primitive data types or one of
location: Filename Jour user-defined types.
create( ), open( ), ... DataType
Group ¢ UserDefinedType PrimitiveType
‘I name: String ’— Sskane. Siing char
j $ W byte
A short
Dimension Gidrin o
Attribute - int64
e S name: String = float
D r length: int Ragye double
type: DataType isUnlimited() unsigned byte
values: 1D array 5 BURNIC 73— unsigned short
P unsigned int
> unsigned int64
Var'lable VariableLength string
name: String
—@| shape: Dimension[ ] [O——
type: DataType
array: read( ), ...

A file has a top-level unnamed group. Each group may contain one or more

named subgroups, user-defined types, variables, dimensions, and attributes.

Variables also have attributes. Variables may share dimensions, indicating a
common grid. One or more dimensions may be of unlimited length.
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netCDF format for climate data

The data in a NetCDF file is stored in table form.
For example, the variation of temperature over time at a location is
stored as a one-dimensional array. The temperature above an area at a
given time is stored as a two-dimensional array.

Three-dimensional (3D) data, such as the temperature over a region that
varies over time, or four-dimensional (4D) (temperature over an area that
varies over time and depending on the altitude) are stored as a series of
two-dimensional arrays.
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= netCDF format for climate data

NetCDF data storage
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Three-dimensional data: data Four-dimensional data: data over an area
over an area that varies over that varies over time and according to

altitude.

time.
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netCDF format for climate data

""ers:ocuw*

An easier way
to view
NetCDF: CDL

CDL (Common Data
Language) is a human-
readable text notation
used to describe the
structure and contents of
netCDF datasets. It
represents netCDF
objects—such as
dimensions, variables,
attributes, and data—in a
plain text format that is
easy for people to read
and write.

netcdf filename 4

dimensions:
lat = 3 ;
lon = 4 ;

time = UNLIMITED ; // (2 currently)

variables: JCDDI‘CHHE’[E
float lat(lat) ; = .
lat:long_name = "Latitude” ; _[Vanable
lat:units = "degrees_north" ;
float lon(lon) ;
lon:long_name = "Longitude” ;
lon:units = "degrees_east” ;
int time(time) ;
time:long_name = "Time" ;

time:units = "days since 1895-01-01" ;
time:calendar = "gregorian” ;
float rainfall(time, lat, lon) ;

Variable
attribute

rainfall:long_narne = "Precipitation” ;
rainfall:units = "mm yr-1" ;
rainfall: missing_value = -9999.f ;

// global attributes:
:title = "Historical Climate Scenarios” ; Global
:Conventions = "CF-1.0" ; attribute

data:

lat = 48.75, 48.25, 47.75;

lon = -124.25, -123.75, -123.25, -122.75;
time = 364, 730;

rainfall =

761, 1265, 2184, 1812, 1405, 688, 366, 269, 328, 455, 524, 877,
1019, 714, 865, 697, 927, 926, 1452, 626, 275, 221, 196, 223;
¥




ATMOSPHERE AND CLIMATE DYNAMICS GROUP-2026

Introducing Panoply
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Panoply is a powerful and user-friendly tool developed by NASA Goddard Institute
for Space Studies for visualizing scientific data stored in netCDF format. Panoply
allows users to open, explore, and visualize netCDF data through a simple graphical
interface, making it much easier to analyze patterns, trends, and relationships
within the data.

In this presentation, we will learn what Panoply is, its key features, and how it can
help transform raw scientific data into meaningful visual insights.
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Prebuilt penJDK
Binaries for Free!

Software
requirements
. S e el R SRS A e
> Java version11 or later
> Panoply via https://www.giss.nasa.gov/tools/panoply/download
> Please elect the option that is compatible with your operation
system

Java installation

> We suggest downloading Java installation
from https://adoptium.net

> On the home page, you can directlydownload the latest
version of Java ( Java 17 iscompatible with Panoply)


https://www.giss.nasa.gov/tools/panoply/download
https://adoptium.net/

ATMOSPHERE AND CLIMATE DYNAMICS GROUP-2026

For Windows users

> On the installationprompt, please select all the
options available.

ﬁ Eclipse Temurin JOK with Hotspot 17.0.4+8 (x64) Setup - X

Custom Setup
Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

""" _I IDK with Hotspot Overwrites the reg keys
" - =)~| Add to PATH HKLM\Software\JavaSoft (Oracle).
_| Associate .jar After uninstallation of Eclipse
gl Set JAVA_HOME variable Temurin, Oracle Java running from

- A I AL PATH"C:\Program Files

This feature requires 2KB on your
hard drive.

Browse...

Reset Disk Usage Back Mext Cancel
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4 Using Panoply (for Windows)

> Extract "PanoplyWin-5.9.0.zip" into your working
directory

> Browse the directory "PanoplyWin-5.9.0" then go
to "PanoplyWin"

> Run the file "Panoply.exe”

| = | PanoplyWin-5.9.0 | = | PanoplyWin
Apxikn Kown xpron Mpofoin

Apxkn Kown xpron MNpofoin

« 2> v 4 » Autocg o uohoywtrg » ITousia An < v » Autog o vmohoywtic » EtogeiaAngng 2

-~ ~

# Tpriyopn mpocfa

.

" Ovopo Dvopa

# lpriyopn mpooPa

B Emupaveia e A § PanoplyWin B Emupdvaa ep A
¥ PanoplyWin-5.9.0 o Panoply
¥ Zrowzia Ay # ¥ Zrogzia Ay #

Eyypapa 4 Eyypopa 4 README_JAVAT1
[&] Ewover - [&] Ewovze -,

Books Books

Peter Hollins Peter Hollins

Poliquin Poliquin

Aftron yuo T AlTnon yu TRV ¥

@ OneDrive @ OneDrive

3 Autac o umohoyu [ Autog o umohoyu
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Panoply - prompt window

View € Menu~ & Apps gov-nasa-giss-panoply-Panoply ~ 2.0.A.25 17116112 & 24.2°C

Panoply — Sources

File Edit View History Bookmarks Plot Window Help

o~ =

X K 9 >

Create I.Jlot Combine Plot Open Remove Remove All

Datasets = Catalogs = Bookmarks

Name Long Name Type
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FiIe|Edit View History Bookmarks Plot Window Help

Ohen... ctrl-0
Open Remote Dataset... cirlL

[
O e n f] le Open Remote Catalog... Ctri#5hif-L
Close Window CtrloW

» Click "File"and select i :
"Open”

» Select "tas_Amon_GFDL
ESM4_ssp245_r1i1p1f1_gr1

Quit Panoply

20500116-20991216.nc" - Qg .

and "taS_Amon_G FDL- Look in: *Emr}(:aicl Aring i j’ = v
ESM4_sspo85_r1i1p1fi_gr s (B o e i oyt Ber

1 _205001 16-20991216.nc" Mpdogarac.., |[5) July_Precipitation_Addis_Ababa(2050-2100)SSP126vsSSP585

July_Precipitation_Addis_Ababa(2050-2100)55P585-55P126

fr.om your download Bl e o
directory. The datasets e st
represent the SSP245 e e,
an d SS P 5 8 5 C l.l mate Eyypaga ::ge_;as ir;r;TiE;EL-ESM-ﬁ_sspH&_ﬂi1p1f1_gr1_?.0543

ta_ssp126_map
B tos_Amon_GFDL-ESM4_ssp245_r1i1p1f1_gr1_20500116-20091216.nc
b ElLE

change scenarios from

1 AUTAE 0 un... D tas_Amon_GFDL-ESM4_ssp385_r1ilp1f1_gr1_205300116-20991216.nc
the IPCC's Shared < 5
SOC]Oeconom]C Pathways b File name: FDL-ESM4_ssp245_r 1ilp1f1_gr1_20500116-20991216.nc

Files of type: | Al recognized files - Cancel
(SSPs).
OUODODRDRRETSTS

o

E
:
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Data tables are presented in the left
panel.

The right panel contains the information
of the selected table.

i Panoply: Pano

ply — Sources -
File Edit View History Bookmarks Plot Window Help
S & o N
% o B
Create Plot  Combine Plot Open Remove  Remove All Hide Info

Datasets Catalogs Bookmarks

Name: Long Name: Type
¥ @ tas_Amon_GFDL-ESM4_ssp245 riiIp1fi_gri_20500116-20991216.n NOAA GFDL GFDL-ESM4 model output prepared for CMIP update of RCP4.5 based on 55P2 Local File Variable "tas"

@ bnds vertex number D

& height height - In file

@ lat latitude D "tas_Amon_GFDL-ESM4_ssp245_r1i1p1f1_gr1_20500116-208912186.nc"

@ lat bnds latitude bounds frin}

@ lon longitude 1D float tas(time=600, lat=150, lom &

& lon_bnds longitude bounds 0 :_FillValue = 1.0E20f; // float

e Near-Surface Air Temperature Geo?D tlong_name = "Near-Surface Rir Temperature";

Q tme fime D :units = "K";
£ I = £ i ",

© tme_bocs e axis boundaries » icell methods = "area: time: mean";
:cell =" H 1la";

v [ tas_Amon_GFDL£SM4 sspS85_r1i1p1fl_grl_20500116-20991216.nc NOAA GFDL GFDL-ESM4 model output prepared for CMIPG update of RCP8.5 based on 5P5 Local Fie celimeasures T farsar arescelis
O bnds vertex number ™ istandard_nams "alr_temperature";
[ty ekt iinterp method = "conserve order";

0 =g == toriginal_name = "tas":

Q lat Iau.mde D :coordinates = "height”;

@ lat bnds latitude bounds 2 :missing value = 1.0E20f; // float

@ lon longitude D :_ChunkSizes = 1U, 180U, 288U; // uint

@ lon_bnds longitude bounds o}

@ s Near-Surface Air Temperature Geo2D

& time time D

& time_bnds time axis boundaries pin]
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w‘”Example: Air Temperature plot

» Incolumn "Name"search
for “ta - Air Temperature”

> Create plot by: Create Plot

» Double clickon “tas" or

» On menu bar, click "plot”
then select “create plot”
or

() Color contour plotusing |lat  ~ for ¥ axis and| lon  ~ for Y axis

() Line plotusing |lat  » for the| horizontal ~ &xis

» Right clickon row “tas”
then select "create plot”

» On pop-up window select
"Georeferenced Longitude-
Latitude color contour plot”
(The 1st row) then "create”
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» Selecting options from
"Window" tap in the
menu bar.

» There are 4 windows in
this example

» Arrays - data
selection

» Scale - for plot
manipulation: color
scheme, data limit, tick
length, etc.

» Map projection --
change projection,
map center

» Grid - manipulate grid
size, lines

@ ATMOSPHERE AND CLIMATE DYNAMICS GROUP-2026

Window menu - plot manipulation

ga tas in tas_Amon_GFDL-ESM4_ssp245_r1ilp1f1_gr1_205 — *
File Edit View History Bookmarks Plot Window Help

Plot | Amayi

Near-Surface Air Temperature

e

Plot | Array 1 Only | — [ Interpolate — 27

¥ Amay 1 tas
Time:| 1|3 of 600 = | 2050-01-01 — 2050-02-01 |

Near-Surface Air Temperature (K)

[ Amay 2

2285 245 1 261,7 278,3 294,9 3115

Data Min = 228 5, Max = 311,5, Mean = 286,2
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Zoom-inand out

» Hold “ctrl + alt" keys then
press

» "+"key tozoom-inthe
magnified region will
center at the specified
coordinate in the "Map
Projection” panel

» "-" key tozoom-out,
again, the scaledimage
iscentered at the
specified coordinate
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wArrays and Scale panels

1. At “Plot Controls”, Plot Controls
under Array 1:tas you

can select the data at
specific time bin. Plot | Array 1 Only ~ — [»] Interpolate — ¢
For our exercise we
select Time 7 (July
2050)

Show: | Arrays w g P

¥ Amay 1: tas
Time: 7 =+ of 600 = | 2060-07-01 — 2050-08-01 ~

= Amay 2
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wArrays and Scale panels

» Scale

» Range: adjust min-max
range for data display. Show: [Scale vjer
Thisparameter needs to Range: Min.:|  207,2902 ,Max.:|  316,2651 [ FittoData — []Aways fit
be adjusted for correct Units: | Scalar v of K V[ 1ol ol
d'iSplay. Colorbar: Color Table: Il panoply.act w | — []Reverse colors

Fill Calor: [C—/1 -

> A qUICk ]nPUt 1S tO Cl]Ck Location: | Below Plot v —Llength:| 60 5%

"Fit to Data" Wh]Ch W]u Cutliers an: | Both Ends “w —Shape: | Triangle +«~ —Gap: Thin
choose min-max Border Weight:| 100 %

value from the SpeC'if'ied Ticks:  Divisions: Major: | 5 -s-—Minor: | 2=

time-bin and table slice. Labels: Format: | %.1f ~ —Size:[11,0 ~

. Major Tick Length: | Short
» Theother optlons can be Caption: (@) Default () Custom: |SCALE CAPTION — Size: | 14,0 ~

changed according to Lacation: | Above Colorbar
your preferences.

Change the values and

see the according

results.
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gj Panoply: Panoply — Sources
File Edit View History Bookmarks Plot Window Help

; -
L N
= gﬂ tas in tas_Amon_GFDL-ESM4_ssp245_r1ilp1f1_gr1_205 — x
LN S LY ts ] File Edit View History Bookmarks Plot Window Help
———— Bookmarks o Gy
MName
¥ @) tas_Amon_GFDL-ESM4_ssp245 _rii1pifi_gri_20500116-20921216.nc | .
© brcs Near-Surface Air Temperature
@ height
@ lat
© It bnds " =] L d=
@ lon ){ ——
@ lon_bnds [ c&
Q time
time_bnds
Range: Min.:|  207,2902 ,Max.:  316,2651[f Fit toData — [ ] Aways fit
Units: | Scaler v of{K V[ 010 ol
Colorbar: Color Table: |-:- panaply.act w |— [] Reverse colors

FillColor: =21 |
Location: | Below Plot  ~ —Length: 60 [3]%
Qutliers on: | Both Ends ~ l— Shape: |Tr'|angle o l— Gap: |Th'|n - ‘

Border Weight: | 100 E]

Ticks:  Divisions: Major:| 5 EI— Minor:

Labels: Format: | %. 1f vl—Size
Major Tick Length:

Caption: (@ Default () Custom: |SCALE CAPTION —Size:[140 |

Location: | Above Colorbar  ~

Near-Surface Air Temperature (K)

4HEEN

207,3 229,1 250,9

>

2727 2045 316,3

Data Min = 207 3, Max = 316,3, Mean = 250,0
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» Once you are
satisfied with
the graphic(s),
you can save it
as image
(default format
.jpeg).

» On the File
menu of the
plot window,
you can select
Save As and
choose the
format

@ ATMOSPHERE AND CLIMATE DYNAMICS GROUP-2026

Save Plot

gz. tas in tas_Amon_GFDL-ESM4_ssp245_r1ilp1f1_grl_205

File Edit View History Bookmarks

Plot Window Help

MNew

Open...

Open Zarr v2 Directory Store... Ctrl+Alt+O

Open Remote Dataset... Ctrl+L
Open Remote Catalog... Ctrl+Shift+L
Close Window Ctri+W

Close Control Palette

Ctrl+MN
Ctrl+0

Ctrl+ Shift+W

Near-Surface Air Temperature

1 !

=
>
=

/_/‘

Save lmage Ctrl+5
Save Image As... Ctrl+Shift+5

Export CL Script... Ctrl+Shift+E
Export Data H
Export KMZ.. Ctrl+Shift+K
Export Animation... Ctrl+Shift+A
Print... Ctrl+P

Quit Panoply Ctrl+Q

<4ET

2073

Near-Surface Air Temperature (K)

229,

250,9 2727 294.5

Data Min = 207 3, Max = 316,3, Mean = 2800




»C Deo
@ ATMOSPHERE AND CLIMATE DYNAMICS GROUP-2026
"E‘rgpcuﬂ*

Near-Surface Air Temperature

(P

E

| =

4

2%
(
(
\
/

e e—

Near-Surface Air Temperature (K)

|

'S

207,3 2291

Data Min = 207.3, Max = 316,3, Mean = 290,0

250,9

272.7

2945

>

316,3

1A
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Comparing Data Using Combination Plots in Panoply

» Open Your First
Dataset

gj Panoply: Panoply — Sources

» Click the data File Edit View History Bookmarks Plot Window Help

set you wish to @ 5 R g
| patasets q Click to con .

I lot ‘ I ’ Create Plot Combine Plot Open
L]
= ombine selected variable with another in an existing p|Dt|

» Click Create Nome

P l t 2 ¥ &) tes_Amon_GFDL-ESM4_ssp245_riiipifi_grl_20500115-20991216.nc NOAA GFDL GFDL-ESM4 model ou
o)
@ bnds vertex number
@ height height
Select the variables Q izt latitude
. @ lat_bnds latitude bounds
that you wish to QI lngiude
. @ lon_bnds longitude bounds
d Isplay' @ ta= Mear-Surface Air Temperature
; @ time time
> C I | Ck Create . @ time_bnds time axis boundaries
¥ &) tas_Amon_GFDL-ESM4_ssp585_riiipifl_grl_20500115-20991216.nc NOAA GFDL GFDL-ESM4 model ou
ﬂ. Create Plot@PowerEdgeR750xs Zi ) a bnds vertex number
@ height height
More than one type of plot can be created from the variable 'ta’. What type would you like to create? a |at latitude
® Georeferenced |Longitude-Latitude : color contour plot @ lat_bnds latitude bounds

() Georeferenced Zonal Average :Iine plot @ lon longitude
() Color contour plot using H or X axis andor Y axis @ lon_bnds longitude bounds

() Line plot using|lat ‘v|forthe|h0rizontal Haxis X ] Mear-Surface Air Temperature
| Create Cancel ‘ a — — -
@ tme_bnds time axis boundaries
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Comparing Data Using Combination Plots in Panoply

&y Panoply: Panoply — Sources

’ Open Your SeCOnd File Edit View History Bookmarks Plot Window Help
Dataset or Select the @ mm o~ 2

Same Dataset from the J Datasets 'JCIicktocombionp::electedvariab!ewithanotherinan existing plot|
Panoply Sources Browser B e I —
» Click the data set you §?~:h Ih%b
wish to Plot (1). Note: e e s
This can be the same e ingebowts
dataset or different ® e e s
datasets with the T e e S o e g
same units s EecheS
(parameters can vary). O oxones e
@ lon_bnds longitude bounds
» Click Combine Plot (2). » @ ye e
Select the plot with which e —
to combine the variable oo <
(i.e., the plot you opened
in the first step.) In which existing plot should T combine the variable?

tas_in_tas_Amon_GFDL-ESM4_ssp245 rlilpifl gri 205 -

» Click Combine.

Cancel
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ng tas_in_tas_Amon_GFDL-ESM4_ssp245_rlilp1f1_grl_205

File Edit View History Bookmarks Plot Window Help

Plot Amray 1 Armray 2

Near-Surface Air Temperature

Show: | Arrays

Plot | Array 2 - Array 1 w | — [] Interpolate — &2
W Amay 1: tas
Time: 7 | of 800 = | 2050-07-01 — 2050-08-01 ~

¥ Amay 2: tas
Time: 1| of 800 = | 2050-01-01 — 2050-02-01 ~

rear-ourrace o remperature - Near-Surface Air Temperature (K)

<JEEET X030 02

207.3 2291 250,9 2727 2045 316,3

Data Min = -53 7, Max = 39 6, Mean = -3,5
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» On the Array(s) tab,
select dates to
compare (both for
Array 1 and Array
2). Here we choose
July 2050.

» On the Array(s)
tab, select how
you want to
combine the
datasets from
the drop down
menu.

@ ATMOSPHERE AND CLIMATE DYNAMICS GROUP-2026

Comparing Data Using Combination Plots in Panoply

Plot Controls

Showe: | Arrays w | od

Plot | Array 2 - Array 1

W Amay 1: tas
Time: 7 5| of 600 = | 2050-07-01 — 2050-08-01
¥ Amay 2: tas
Time: 7 | of 600 = | 2050-07-01 — 2050-08-01

~ | — [»] Interpolate — &%

Showe: | Arrays w | o
Plot | Array 2 - Array 1 o |— Interpaolate — &
. Array 1 Only
W Amay 1: tas
Array 2 Only
Time: 7 : Df 600 = | 2050-07- A_rrarl 1 -A_rrarl 2
S Array 2 - Array 1
Ay 2: s
v Array 1 + Array 2
Time: 7 +|of 600 = | 2050-07-  Array 1 = Array 2

Array 1 [ Array 2

Array 2 [ Array 1

(Array 1 - Array 2) / Array 2

(Array 2 - Array 1)/ Array 1

(Array 1 - Array 2}/ (Array 1 + Array 2)
(Array 2 - Array 1)/ (Array 1 + Array 2)
Average

Merge

Vector Magnitude

2050-01-01 — 2050-02-01
2050-02-01 — 2050-03-01
2050-03-01 — 2050-04-01
2050-04-01 — 2050-05-01
2050-05-01 — 2050-06-01
2050-06-01 — 2050-07-01
2050-07-01 — 2050-08-01
2050-08-01 — 2050-09-01
2050-09-01 — 2050-10-01
2050-10-01 — 2050-1101
2050-11-01 — 2050-12-01
2050-12-01 — 2051-01-01
2051-01-01 — 2051-02-01
2051-02-01 — 2051-03-01
2051-03-01 — 2051-04-01
2051-04-01 — 2051-05-01
2051-05-01 — 2051-06-01
2051-06-01 — 2051-07-01
2051-07-01 — 2051-08-01
2051-08-01 — 2051-09-01
2051-05-01 — 2051-10+01
2051-10-01 — 2051-11-01
2051-11-01 — 2051-12-01
2051-12-01 — 2052-01-01
v




»C_De

"’Prspcuﬂ’

» On the Scale tab, adjust
min-max range for data
display.

we choose an option
with white color
representing zero
which is more
preferable for
difference plots.

Change the values and

see the according
results.
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Comparing Data Using Combination Plots in Panoply

Plot Controls
Show: | Scale | o e
Range: Min.: 207,2902 |, Max.: 316,2651 | FittoData | — [ ] Always fit
Units: | Scalar ~ of|K wlx| 1,0x104 o0}2

Colorbar: Color Table: I panoply_diff.act

» Tip: On the Color Tablel

Ticks:

Caption:

g ', IS

B W NCL_default.rgh
I NEQ giss_temp_anom.act
[ OCM_algae.cpt
B | OCM_haline.cpt
E | OCM_ice.cpt
I | OCM_solar.cpt
[ OCM_speed .cpt
B | OCM_thermal .cpt
[ OCM_turbid. cpt
Major Tick Length: | Short I panoply_16.act
@® Default () Custom: |scaLE capiony Ml panoply_diff_17.gct
I W panoply_diff_32.gct

Fill Color: 1«
Location: | Below Plot ~ — Length:

Cutliers on: | Both Ends w — Shape:

Border Weight:| 100 5
Divisions: Major: | 5 —Minor:| 2 5

Labels: Format: | %6. 1f -~ —Size: [ 11,0 =

Location: | Above Colorbar

[ Ml panoply.act
B | redscale_20.act
B | redscale.act
B | 5CM_bamako.cpt
B | 5CM_batlow.cpt
B SCM_broc.cpt
B 5CM_cork.opt
B | 5CM_imola.cpt
B | 5CM_nuuk.cpt
B | 5CM_oslo.cpt
B 5CM_roma.cpt
BN U0_BrBu_10.rgh
B W U0 _BrBu_12.rgh

[ W I DD e
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Near-Surface Air Temperature

f%z%%-{ = —
etk Nt
) 7 . TR
g T G e
7
NG (1 L D ot
1 SN 2 5 720 I B Y 2
Nl [ N T, =G
i SV ai A
L—"'"“A\ﬁg /}?
- Se e
~

Near-Surface Air Temperature - Near-Surface Air Temperature (K)

|

97 6,0 23 1,4 5,1 8.8

Data Min = -9,7, Max = 8,8, Mean =03
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Open files

» Click "File"and select
"Open”

» Select"pr_Amon_GFDL-
ESM4_ssp126_r1i1p1f1_gr
1_20500116-20991216.nc"
and "pr_Amon_GFDL-
ESM4_ssp585_r1i1p1f1_gr
1_20500116-20991216.nc"
from your download
directory. The datasets
represent the SSP126 and
SSP585 climate change
scenarios from the IPCC's
Shared Socioeconomic
Pathways (SSPs).

Example: Precipitation plot

gzl Panoply: Panoply —

Sources

File | Edit View History Bookmarks Plot Window Help

MNew

Open...

Open Zarr v2 Din
Open Remote Dataset...

Open Remote Catalog...

Close Window

Close Control Palette

Save Image

Save Image As..

gﬁ Open

Look in:

Emipavaia gp...

R

Eyypapa

.

AUTc':ur,o.uno...

"

AikTun

ectory Store... Ctrl+Alt+0

Ctrl+N
Ctrl+0

Ctrl+L

Ctrl+Shift+L

116-20991216.nc

Ctrl+W
Ctrl+Shift+W

Ctrl+5
Ctrl+Shift+5

& zronEiaAnyng v

¥ £° -

July 2rm Temperature - Addis Ababa (ERAS)

July Total Precipitation — Addis Ababa (ERAS)
July_Precipitation_Addis_Ababa(2050-2100)55P126
July_Precipitation_Addis_Ababa(2050-2100)55P126vs55P585
July_Precipitation_Addis_Ababa(2050-2100)55P385-55P126

D pr_Amon_GFDL-ESM4_ssp126_r1il1p1f1_gr1_20500116-20991216.nc

. pr_fAmon_GFDL-ESM4_sspd45_r1ilp1f1_grl_20500116-20991216.nc
D pr_fAmon_GFDL-ESM4_ssp385_r1ilp1f1_grl_20500116-20991216(1).nc
D pr_Amon_GFDL-ESM4_ssp585_r1i1p1f1_gr1_20500116-20991216.nc
D ta_Amon_GFDL-ESMA_ssp126_r1i1p1f1_grl_20500116-20991216.nc
D ta_Amon_GFDL-ESMA_ssp385 r1i1p1f1_grl_20500116-20991216.nc
ta_in_ta_Amon_GFDL-ESM4_ssp126_r1ilp1f1_grl1_2030
ta_RedSEA_D7_2050

ta_ssp126_map

D tas_Amon_GFDL-ESM4_ssp245_r1il1p1f1_gr1_20300116-208%1216.nc
£

D tas_Amon_(
tas_in_tas &
tp_in_data_s
[ wrf_T2_d01.

>

File name: FOL-ESM4_ssp245_r1ilp1fl_gri_20500116-20991216.nc

Files of type: | All recognized files h

Cancel
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4 Example: Precipitation plot

» As in the previous example, in 4. oo
Column "Name" Search for’ “pr _ File Edit View History Bookmarks Plot Window Help
Precipitation® ) R 9

Create Plot Combine Plot Open

! Datasets ' Catalogs Y Bookmarks )

» Create plot by:

v [ pr_Amon_GFDL-ESM4_ssp245_r1ilp1fi_grl_20500116-20991216.nc NOAA GFDL GFDL-ESM4 mode! outpuf
» Double clickon “pr” or § :de :E:bbd
» On menu bar, click "plot” then __ o e o
select "create plot" or : h
» Rightclickon row “pr"then " “%ua] e voidyoulhe to e

(®) Georeferenced | Longitude-Latitude + color contour plot

select "create plot” O Iat b R
. o :m = (O Color contour plot using r X axis andr Y axis
’ O n pOp- U p W] ndOW Select g:l_ OLinepIotusing|lat v|'Forﬂ'1e|ru:|rimn13I vlaxis
"Georeferenced Longitude- Sy (G| e

Latitude

color contour plot” (The 1st
row) then

“create”
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yig prin pr_Amon_GFDL-ESM4_ssp245_r1ilp1f1_gr1_2050

File Edit View History Bockmarks Plet Window Help

Plot Array 1

Precipitation

Plot Controls

Show:  Arrays <)

Plot Array 1 Only v — [] Interpolate —
WV Amay 1: pr
Time: 1% of 600 = 2050-01-01 — 2050-02-01

Precipitation (kg m-2 s-1)

'

. >

0,0 0.0 0.0

0.0 0.0 0,0

Data Min = 0,0, Max = 0,0, Mean = 0,0
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4 Example: Precipitation plot

Precipitation

Show:4>
1.At “Plot Controls", PotAray 1 only ||~ 7 terpolate

underAn'ay 1: pryou can 'T::m::‘!\zrjpom 2050-07-01 — 2050-08-01 | v
select the data at g e
specific time bin. For our ' 20500001 - 2500501
exercise we select Time 7 e
(July 2050) o= amsea|

2. Then under the tab ’ -
“Show” choose the ‘
“Scale” panel.

Precipitation (kg m-2 s-1)

| —

0.0 0.0 0.0 0.0 0.0

Data Min = 0.0, Max = 0.0, Mean =0.0
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Example: Precipitation plot
kg/m2/s are the units used for

“precipitation_flux” or "precipitation” data Show: | Scale v/ a»

Of CM|P5 or CM|P6 Range: Min.:|6,678307e-20 |, Max.:|0,0003858521 | FittoData |— []Always fit
> We know that Tkg = 1Liter = 10e6 mm3 %= s oasicr i o o:

Colorbar: Color Table: (Il panoply.act « | — [] Reverse colors
and 1Tm2 = 10e6 mm2. Therefore 1kg of Fil Coor: [E] w
rain over 1 m2 is equivalent to 1Tmm. Locaton:[Below Plot___ v [~Length:| 60 |51 |
» So we just need a factor of 86400 S e B

(seconds in a day)1 kg/m2/s = 86400 Ticks:  Dwvisons: Major:|_5 [ —Mior:|_2[2

Labels: Format: | 3. 1f « — Size: (11,0

mm/day. Therefore for July we have 31 Ny ——
dayS X 86400 mm/ day =2678400 or Caption: (@ Befaiif () Custom: |SCALE CAPTION —Size: [ 14,0 «
2,68e+06 mm of Total Precipitation. Location: | Above Colorbar

Show: | Scale W od e

» In Panoply, at the Scale panel go to the
Units tab and you should multiply by

Range: Min.: 0 |, Max.: 1200 Fitto Data |— [] Always fit

Units:  |Scalar v oflkgm-2s-1 v x| 0,37 [x 104 6|+

2)68X106 /Colnrbar: Color Table: Il panoply_diff.act w | — [] Reverse colors
(If you do that you will realize that for an Fil Coor: 1 v

. Location: | Below Plot w —Length:| &0 (s[5
UneXpla]ned reason Panoply SUbtraCtS Cutliers on: | Both Ends ~ —5Shape: | Triangle ~ —Gap:|Thin  ~

s

Border Weight: | 100 5

rather then multiplies. We could bypass I =
this prOblem by "mUltiplying" W'ith Labels: Format: | %6, 1f ~ —Size:[11,0

Major Tick Length: | Short =~

1/(2;68X106) -2 0,37)(10-6). Then CliCk "Fit Caption: (@) Defaul# () Custom: |SCALE CAPTION — Size: | 14,0

to Data" Location: | Above Colorbar
D ODODRDRRYE]ETSTST
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Example: Precipitation plOt Change the color

table to one that

On the tab Range we adjust min-max range || Petter highlights
for better data display. differences.

N | 15 florida_keys.act
I ] 15_ocean_moana.act
I ML_parula.rgb

Show: | Scale w o e B | MPL magma.rgb
| MPL_viridis.rgb
Range: Min.: 0|, Max.: 1200 | FittoData | — [ ] Always fit I W NCLdefauttrgb
= I MEOQ giss_temp_anom.act
Units: | Scalar  bf[kgm-2s-1 x| 0,37 %104 &k — Om‘iua;cpf‘

H | OCM_haline.cpt
HE | OCM_ice.cpt
I | OCM_solar.cpt
[ OCM_spesed.cpt
E | OCM_thermal.cpt

Colorbar: Color Table: Il panoply_diff.act
Fill Color: C—
Location: | Below Plot w —Llength:| &0 5%

— [ ] Reverse colors

[ 0CM_turbid.cpt

BT panoply_16.act

I panoply_diff_17.gct

B panoply_diff_32.gct
+ [N 1 panoply_diff.act

CQutliers on: | Both Ends ~ — Shape; | Triangle

Border Weight: | 100 -5
Ticks:  Divisions: Major: | 10 F-{—Minor:| 2 -5

w —Gap: | Thin

Labels: Format: If ~ —Size:| 11,0 ~ B ponoplyact
Major Tick LengthfShort = B ] redscale_20.act
I | redscale.act
Caption: (@) Default () Qf|stom: |SCALE CAFTION — Size: | 14,0 ~ B | 5CM_bamako.cpt

B | 5CM_bathow.cpt
m
On the tab™Ticks” we change “Divisions : Major” to 10, === saumsa
-:ISZM:DSH}.;:p‘t

according to our preferences. B scr_roma.cpt

Location: | Above Qblorbar

You now can see the according results and save your plot.
D ODODRDRRYE]ETSTST
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Precipitation

Precipitation (3,7e-07 kg m-2 s-1)

p| I |

0,0 120,0 240,0 360,0 480,0 6000 720,0 8400 960,0 1080,0 12000

Data Min = 0,0, Max = 1272 4, Mean = 96,5
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Comparing Precipitation Data Using Combination Plots
in Panoply

P4 Panoply: Panoply — Sources
File Edit View History Bookmarks Plot Window Help

8 R 9

Create Plot Combine Plot Open

We have already Datasets = Catalogs = Bookmarks
created the plot of Name Long Na
. ¥ & pr_Amon_GFDL-ESM4_ssp245 riilpifl_grl_20500116-20991216.nc MOAA GFDL GFDL-ESM4 model output prepared ©
our First Dataset and © bnds verxumber
@ lat latitude
SeleCted the & lat_bnds latitude bounds
variables that we 9 fon ongude
. & lon_bnds longitude bounds
want to display.
& time time:
& time_bnds time: axis boundaries
¥ & pr_Amon_GFDL-ESM4_ssp585 riilpifi_gri 20500116-20991216{1).nc MOAA GFDL GFDL-ESM4 model output prepared ©
& bnds vertex number
& lat latitude
& lat_bnds latitude bounds
& lon longitude
& lon_bnds longitude bounds
& pr Precipitation
& time time

& time_bnds time axis boundaries
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Comparing Precipitation Data Using Combination

In Panoply

Open Your Second
Dataset or Select the
Same Dataset from the
Panoply Sources Browser

Click the data set you
wish to Plot (1). Note:
This can be the same
dataset or different
datasets with the
same units
(parameters can
vary).

Click Combine Plot (2).
Select the plot with which
to combine the variable
(i.e., the plot you opened
in the first step.)

» Click Combine.

» Qe

49

Plots

gﬁ Panoply: Panoply — Sources
File Edit View Histery Bookmarks Plot Windew Help

5 M s

Creste Plot (Combine Plot Open

 Datasets | Catalogs  Bookmarks
Mame Lo
¥ & pr_Amon_GFDL-ESM4_ssp245_r1i1p1f1_gr1_20500116-20991216.nc NOAA GFDL GFDL-ESM# model output prep
@ bnds vertex number
@ lat atitude
@ lat_bnds latitude bounds
@ lon longitude
@ lon_bnds longitude bounds
@ pr Predipitation
@ tme time
@ time_bnds time axis boundaries
v & pr_Amon_GFDL-ESM4_ssp585_rli1p1fl_gri_20500116-20991216(1).nc NOAA GFDL GFDL-ESM4 model output prep
@ bnds vertex number
@ lat latitude
@ lat_bnds latitude bounds
Q lon longitude
@ lon_bnds longitude bounds
< pr Precipitation
@ time time
@ time_bnds time axis boundaries

Combine Plot

In which existing plot should I combine the variable?

X

prin pr_Amon_GFDL-E5M4_ssp245 rililpifl gri 2050 ~ |

‘E Comhine ;| Cancel |
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¥ prin pr_Amen_GFDL-ESM4_ssp245_rlilp1fl_gr1_2050

File Edit View History Beookmarks Plet Window Help

Plot Array 1 Array 2

Precipitation

Plot Controls

Show: | Arrays v

Plot | Array 1 - Array 2 w |— [A Interpolate —
W Array 1t pr

Time: 7 -+ of 600 =  2050-07-01 — 2050-08-01 «~

W Array 20 pr

Time: 15| of 600 = | 2050-01-01 — 2050-02-01

P ——— |

Precipitation - Precipitation (3,7e-07 kg m-2 s-1)

>

QBIDJJ 1080,0 1200,0

1 } 1 L L 1 1 1

<4

. 1 Il | 1
0,0 120,0 240,0 360,0 480,0 600,0 720,0 8400

Data Min = -847, 2, Max = 12504, Mean = 4,7
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» On the Array(s) tab,
select dates to compare
(both for Array 1 and
Array 2). Here we choose
July 2050.

» On the Array(s) tab,
select how you want
to combine the
datasets from the
drop down menu.

Comparing Data Using Combination Plots in Panoply

Plot Controls

Show: |Arrays ‘v| 4

Plot ‘Array 1-Array 2 Interpolate — &

¥ Array 1: ta
Time: IE of 600 =|2050-01-01 — 2050-02-01

Pressure: EE of 1 = E205o-04-01 — 2050-05-01
2050-05-01 — 2050-06-01
2050-06-01 — 2050-07-01
Time: IE of 600 =|2050-07-01 — 2050-08-01

B EE of 1= E2050-08-01 — 2050-09-01
2050-09-01 — 2050-10-01

= ,:;h 2050-10-01 — 2050-11-01 B
& . 2050-11-01 — 2050-12-01 |*|
N, T MW
Plot Controls

Show: ‘Arrays lv% <

b
s

¥ Array 2: ta

Array 1 Only

Plot |LArray 2-Array 1 ‘v Aerey 2 Only
V Array 1: pr Array 1 - Array 2
Time: |77 of 600 = 2050-07-01 — 2050 B Array 2= firay 1

Array 1 + Array 2

¥ Array 2: pr Array 1 x Array 2

Time: |71 of 600 = |2050-07-01 — 2050-08- ::::z ; j:::; i

(Array 1 - Array 2) / Array 2

(Array 2 - Array 1) / Array 1

(Array 1 - Array 2) / (Array 1 + Array 2)
(Array 2 - Array 1) / (Array 1 + Array 2)
Average

Merge

Vector Magnitude
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Comparing Data Using Combination Plots in Panoply

» On the Scale tab, adjust Plot Controls
min-max range for data Show: |Scale vjar
dlsplay T]p It helps to Range: Min.: 0 |, Max.: 1200 | FittoData |— []Aways fit

1 1 L = ” nits: r « of{kgm-2s- wlx| 0,37 [ 10 = A
click first “Fit t.o data itz [Scae v [kgm-25-1 |_ 0,37 x 107 -6 — Ty
and than re_adJ LISt Colorbar: Color Table: |l panoply_diff.act o — R B OCM_thermal.cpt

. Fill Color: 1 (T OCM _turbid.cpt
accord] ngly‘ Location: | Below Plot w —Llength:| 60 5% I panoply_16.act
: : | - | panoply_diff 17.gct
Outliers on: | Both Ends “ — Shape: | Triangle - E = panoply_diff 32.gct
Border Weight: | 100 = + I panoply_diff.act
. Ticks:  Divisions: Major: | 10 F5-—Minor:| 25 I panoply.act
> T] p . O n t h € C 0 lo r Labels: FormJat: %, 1f ~ —Size:| 110 ~ B redscale_20.act
Table we choose an Mejor Tick Length: | Short e Pramn A
op tion with white Caption: (@) Defaulé () Custom: |SCALE CAPTION s ] SCM _batlow.cpt
. Location: | Above Colorbar  ~ e SCM _broc.cpt
color representing B 5CM cork.cpt
zero which is more _—
preferable for -ZZE:'”W;

. I S5CM_roma.c
difference plots. B0 U0 BrBu_10.rgb
Change the values — g
and see the I vo BuDOr 12.rgh

according results.
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Precipitation

Data Min = -1014 .2, Max = 7383, Mean = -14

%%a ;f? = e =
] ) J i - 1;-_"'*’“_"_-—"——1_
>E | TR W T /?%ﬁuwmﬁz
FTN HLSET ARG
P o s STS f
¥ 2
K\%\ 12 y; ”“LE:? 3 i ‘*I
. ) - - .
- wgfl'“‘fh- ] \,\5““? /\géf- s
- =
LSRR =N V|t W
L o ;\ = ==
- K :? X\ (-*“ f_..r"'i?f‘:.-i
/ Y C \
& J‘/ L L—f"*““d\%l_f
& o
S — ] E,ﬂm#fwﬂuﬁh‘f-wﬁ#ﬁﬂ
Precipitation - Precipitation (3,7e-07 kg m-2 s-1)
< e ’
-1014,2 -838,9 -663,7 4884 -313,2 -1380 37,3 2125 3878 5630 7383
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