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= Module 1:

= Module 2:

v'"Module 3:

= Module 4:

= Module 5:

= Module 6:

RICCAR regional climate modelling and
hydrological modelling datasets: An introduction

Viewing NetCDF regional climate modeling
datasets in GIS

Extracting tabular data from NetCDF climate files
for use in other models and applications

Creating a regional climate model ensemble using
GIS and extreme events indices

Accessing global and regional climate datasets and
platforms

RICCAR integrated vulnerability assessment
methodology
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= Extracting time series datasets from NetCDF

= How to extract daily climate data for a given location for use in
other models and applications

= Benefits and utilization of ArcMap Model Builder for NetCDF files

www.riccar.org
Www.unescwa.org
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Training Manual on the Use of GIS to
Analyse Climate Change Data

Coming soon

Will be available online from the RICCAR
Regional Knowledge Hub

(www.riccar.org) under Knowledge
Resources

* Information included in this module is detailed in this training manual and relevant

sections will be referenced.

* Manualis currently being finalized and will be available online. We will let participants
know when it becomes available. It will be available in both English and Arabic.

www.riccar.org
Www.unescwa.org
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‘% Make NetCDF Raster Layer

Input netCDF File

[ E:\SMHIDA ~1\DBSNET ~ 1\PRECIP~1RCP85(~1.44D\PR_MNA~1.5\PR7627~1.NC

Variable

b

X Dimension

o

Y Dimension

oo

pr_Layer1

Band Dimension (optionaf)

Dimension Values (optional)

Dimension

Value

Value Selection Method (optional)

[ 8v_varue

]| cancel | [Envi Show Help >> |

* Webinar 2 discussed the Make NetCDF Raster Layer Tool. When using this tool with the

15 July 2020

RICCAR NetCDF file, the X and Y dimensions were populated automatically with nlon and

nlat. These were changed instead to lon (for longitude) and lat (for latitude) before

creating the raster layer

www.riccar.org
Www.unescwa.org
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Numerical grid coordinate system (nlon and nlat

nlon - number of grid
cells in the
horizontal (x)
direction

nlat -number of grid
cells in vertical (y)
direction

* nlon and nlat grid originates in bottom left corner of the domain
* RICCAR Training Manual on the Use of GIS to Analyse Climate Change Data Section 3.3.1

www.riccar.org
Www.unescwa.org
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Numerical grid coordinate system (nlon and nlat
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nlat

nlon

* Inthe vertical Y direction, there are 118 grid cells for the 0.44 deg (50 km) datasets and

236 grid cells for the 0.22 deg (25 km) datasets.
* Inthe horizontal X direction, there are 232 grid cells for the 0.44 deg (50 km) datasets

and 464 grid cells for the 0.22 deg (25 km) datasets.

www.riccar.org
Www.unescwa.org
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-26.62°,45.10°
0,118

0,0
-26.62°,-6.82°

nlon and nlat grid coordinates (0.44° / ~50 km)

75.46°,45.10°
232,118

232,0
75.46°,-6.82° .

* Values in black are nlon and nlat coordinates at each corner of the 0.44 degrees/50 km

domain

* Values in blue are the conventional longitude and latitude coordinates at each corner

www.riccar.org
Www.unescwa.org
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-26.62°,45.10°

0,236

0,0
-26.62°,-6.82°

nlon and nlat grid coordinates (0.22° / ~25 km)

75.46°,45.10°
464,236

464,0
75.46°,-6.82° ,

* Values in black are nlon and nlat coordinates at each corner of the 0.22 degrees/25 km

domain

* Values in blue are the conventional longitude and latitude coordinates at each corner

www.riccar.org
Www.unescwa.org
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lon — lon —|(—26.62)
. lat —|(-682)
na 0.44

0,0
26.62°;6.82°

Converting Coordinates (0.44° / 50 km)

+«———— Longitude coordinate

«————— Latitude coordinate

15 July 2020

* Conventional longitude and latitude coordinates can be converted to nlon and nlat using
an equation based on the grid size.
* Note that nlon and nlat coordinates must be positive integer values.

www.riccar.org
Www.unescwa.org
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lon — lon —|(—26.62)
. lat —|(~682)
na 0.22

0,0
-26.62°,-6.82°

Converting Coordinates (0.22° / 25 km)

+«———— Longitude coordinate

«————— Latitude coordinate

15 July 2020

* Conventional longitude and latitude coordinates can be converted to nlon and nlat using
an equation based on the grid size.
* Note that nlon and nlat coordinates must be positive integer values.

www.riccar.org
Www.unescwa.org
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Shapefile for nlon and nlat

* Using the equations to convert does not always work due to rounding values,
particularly for coordinates that may be located near the edge of grid pixel.
* Shapefile to compare longitude and latitude to nlon and nlat is available from the data

files for this module or on request

www.riccar.org
Www.unescwa.org

15 July 2020
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Shapefile for nlon and nlat

G- RRO® xRS x

‘Arab Domain Grid 50 km RICCAR

' | iID | Shape* | id | Latitude | Longitude nlon
I » | 9183 | Polyaon 0 2552 25.08 117

* For example to determine nlon and nlat for a point location
* For this point, the nlat and nlon coordinates are 73 and 117, respectively from the

shapefile attributes table
* The latitude and longitude coordinates shown in the attributes table represent the grid

cell centroid

www.riccar.org
Www.unescwa.org
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dimension

& ArcToolbox

@ @ 3D Analyst Tools

@ @ Analysis Tools

i @ Cartography Tools

® . Conversion Tools

@ @ Data Interoperability Tools

=] . Data Management Tools

@ Editing Tools

[ . Geocoding Tools

@ @ Geostatistical Analyst Tools

@ @ Linear Referencing Tools

=@
Feature to NetCDF

#., Make NetCDF Feature Layer
Make NetCDF Raster | aye
TeNBAT R

%, Make OPeNDAP Raster Layer

#, Select by Dimension
#, Table to NetCDF
@ @ Network Analyst Tools
] . Parcel Fabric Tools
@ @ Schematics Tools
® . Server Tools
@ @ Spatial Analyst Tools
@ Spatial Statistics Tools

22 ‘ Tracking Analyst Tools

XE L Aeoobor ArcTeolbox

ArcToolbox [
Data Interoperability Tools @ @
Geostatistical Analyst Tools @ @
Schematics Tools ° =
Tracking Analyst Tools . ®
3D Analyst olgs] @ @
ArcGIS Network Analyst Slgsl @ @
Spatial Analyst oilgol @
il gyls] clgsl @ @
b sl lgdl @ ®
ilSall ebayl Ol }

il lgsl @
Julatll ilg>l @ @
Qigaill cilgsl @ @
wdlall ugsill gl @ @
salall ol @ w
arluall iy bai o wuiill Cilgsl B @
hilall zli] ale olgsi @ @
- 1=

OPeNDAP dbai Dbily dagb eli| "‘

NetCDF | Jaaz
NetCDF J] ales 5,
ehill pawi lgdl @ @

00IS

ArcToolbox

1 @ Data Interoperability Tools

@ @ Geostatistical Analyst Tools

i @ Outils 30 Analyst

@ @ Outils d'analyse

1 @ Outils d'atelier parcellaire

23] . Outils de cartographie

®| . QOutils de conversion

® . Outils de géocodage

@ @ Outils de gestion des données
@ Outils de mise  jour

1 @ Outils de référencement linéaire

= @ Outils de serveur

@ @ Outils de statistiques spatiales

® B Outils d'exploration des modeles spatio-tempor|

=] . QOutils multidimensionnels

#, Entité vers NetCDF

#, Générer une couche d'entités NetCDF

#, Générer une couche raster NetCDF

ﬂ Générer une vue tabulaire NetCDF
R D

ster vers N

#, Sélectionner par dimension
#, Table vers NetCDF

i @ Outils Network Analyst

® . Outils schématiques

@ & Outils Spatial Analyst

& @ Tracking Analyst Tools

* nlat and nlon will be used to Make NetCDF Table View

www.riccar.org
Www.unescwa.org

15 July 2020
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Reasons for using Make NetCDF Table View

RICCAR

Gl g s s

« Create time series data based on point location
« Useful for modelling inputs (i.e. hydrological models)
* Analyse projected trends based on the RCM outputs

275
i~
i - ’f?ﬁ -

—— RCP85
—— RCP4.5

Note that ArcMap GIS is limited to creating tables for one point
location at a time

Time series analysis for an entire area (polygon) must be done for
each individual grid cell and results averaged

www.riccar.org
Www.unescwa.org 15
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o,

. Make NetCDF Table View

® Input netCDF File

Make NetCDF -~=-

Table View

=]
© Variables
|
+
X
t
+
Row Dimensions {optional)
+
X
1
2
Dimension Values (optional)

Dimension vai +
x
1T
4

Value Selection Method (optional)
BY_VALUE
Cancel | |Environments... | | Show Help >>

* RICCAR Training Manual on the Use of GIS to Analyse Climate Change Data Section 3.3.2

www.riccar.org
Www.unescwa.org

15 July 2020
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— = _ |
Lg 1 3 [ e o A |
RICCAR & | S
b .
=TT [ ¥
+
1 =
| 1
| =
Make NetCDF —
° [ (amu)mum]
Table View -
(Arabic) '
(sS)ts>) smdl o3
‘ 1
- o =
+
0
(=) LT SETWESY VY
BYVALE|
<< Clnulasll lgb) e oo
17

Www.riccar.org
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Make NetCDF

Table View
(French)

P

 Générer une vue tabulaire NetCDF - o X
Fichier NetCDF en entrée
=]
Variables I
+
x
%
4
v rue tabulaire en sortie I
Dimensions de Ignes (facultat) J
+
X
1
4
(fscultat) |
Dimension Valeur +
x
1
3

élection de valeurs (facultatif)

BY_VALUE

IS

Environnements Afficher laide >>

www.riccar.org
Www.unescwa.org
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Selected location for exercise

¢ Marked location has an nlat coordinate of 86 and an nlon coordinate of 46

www.riccar.org
Www.unescwa.org 19
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Make NetCDF Table View

., Make NelCDF Table View

Input netCDF File
[F:\Trarmg Workshops\20200415_CC Training Webinar Series\Module sbatabr_mAM_CNRM-CERFAcsmM-cus_hstomlardrcpas_rn'm_s] B
Variables
" +
Ld
1
+
Output Table View
[ pr_MNA-44_CNRM-CERFACS-CNRM- |
Row Dimensions (optional) I
| o+

20

* Select the NetCDF file and choose the appropriate variable (pr for precipitation), similar

15 July 2020

to the Make NetCDF Raster Layer tool discussed during webinar module 2. The example
uses the 2046 NetCDF file (same as for Module 2).

* More than one variable can be selected. (Not applicable for RICCAR and most other

climate datasets.)

www.riccar.org
Www.unescwa.org
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Make NetCDF Table View

RICCAR

Output Table View
[ pr_MNA-45_CNRM-CERFACS-CNRM-

Row Dimensions {optional)

sl

time

+ |+ x |+

* For the Output Table View, either leave the default name (as shown here) or this can be

user defined.
* Row dimensions are selected using the drop down arrow. Time should be selected.

More than one row dimension can be added (not applicable for RICCAR and most other
climate datasets).

www.riccar.org
Www.unescwa.org
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Make NetCDF Table View

o
ﬂhmvmggmn' al) g
pmensen e +
- x
+
4

v:hmsaacumMemod(ouﬂL'd) -

[ ok ]| concel | |Envirorments.. = ShowHelp >>

22

* For the dimension values enter nlon and nlat. For RICCAR data 0.44 deg/50 km, lon (for
longtitude) and lat (for latitude) will not be an option.

www.riccar.org
Www.unescwa.org 22
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Make NetCDF Table View

Value Selection Method
BY_VALUE

EEREEETEELE]

<l

p>> |

23

* Recommended to enter nlon and nlat values via the dropdown box.

www.riccar.org
Www.unescwa.org

15 July 2020
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Selected location for exercise

Tbe ax
FELMLTEEFEITE

FID | Shape* | I|d | Latitude Longitude nlat | nlon
»|_74¢]Polygon 0 31.24 £.16 23 24

24

15 July 2020

* Note that because the NetCDF file provided for the exercise is an extracted NetCDF, the

nlon and nlat coordinate system reset based on the bottom left corner of the extracted

dataset.

* Instead of entering 46 for nlon and 86 for nlat (coordinates based on entire Arab domain

as shown on slide 19), the revised coordinates are 24 (nlon) and 23 (nlat).
* Shapefile for the extracted NetCDF grid is named
Domain_Grid_50_km_for_exercise_only

www.riccar.org
Www.unescwa.org
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Make NetCDF Table View

Dimension Values (optional) ]
nlon 24 —/
nlat 23 ‘1

*

+
< >
BY_VALUE v

[ o« || cencel ||Environments... | Showhelp>> |

25

www.riccar.org
Www.unescwa.org 25
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=0 pr MNA-44 CNRM-CERFACS-CNRM-

Make NetCDF Table View Result

Table
EHLULLEEE

time
01/01/2048
02/01/2046
03/01/2048

E
3

04/01/2046
0s/01/2048
06/01/2046
07/01/2048
08/01/2046

9108/01/2046
10{10/01/2046
11|11/01/2048
12|12/01/2046
13)13/01/2046
14| 14/01/2046
15|15/01/2046
16| 16/01/2046
17|17/01/2046

18| 18/01/2046
1al1omimnas

n
4 1)”

|ipr WANA-24 CRRM-CERFAES-CN

| ~|enfon| b e rafs

olojolo|oooo oo olooo o aala

LML R
pr_MNA-44 CNRM-CERFACS-C
01D time pr
66 |07/03/2046 0
67 |08/03/2046 0
68 |09/03/2046 0
69| 10/03/2046 0
70| 11/03/2046 0
71|12/03/2046 |6.01
72|13/03/2046 |0.38
T73|14/03/2046 0
T4|15/03/2048 0
75|16/03/2046 0
76 |17/03/2046 0
77 |18/03/2046 0
78|19/03/2046 0
782010372046 [
80|21/03/2046 0
812210272046 [
822310312046 0
83[24/0312046 0
RA 19EMANNAR n
(LI 16 IE

| pr_MMA-44_CNRM-CERFACS-

26

* Resultant table of NetCDF values found in Table of Contents

* Table of values represent precipitation (pr) for each time slice in the NetCDF file with

values of mm/day

* Non-zero values can be found by scrolling table of values

www.riccar.org
Www.unescwa.org

15 July 2020
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e RICCARO0.22°/25km
NetCDF files are
formatted differently
than the 0.44° / 50 km
data

« Instead of nlon and nlat,
actual longitude (lon) and
latitude (lat) values are
entered for the Dimension

Values (based on grid cell
\ centroid) J

Make NetCDF Table View

A\ Make NetCDF Table View

0.22° / 25 km data)

= o

2

Input netCOF File

[F:\sM Data ReM and

Climate Indces (Bias C

CP5.5 (0.22 deg; 25 km) ECEARTHr N |5

Variables

[

<

o

€ = [x] [+

Output Table View

[ pr_a-22 1CHEC EC-£ARTH hist

{optonal)

tme.

« =[x [+ |<

oo,

Value
5.05

3135

Dimension Values (optional)

Dimension
lon
lat

Value

%.05
3L35

> x + ¢

[k [ came ||

shontiep>> | 27

www.riccar.org
Www.unescwa.org

15 July 2020
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Selected location (0.22° / 25 km)

Id | Latitude

0 31.35

28

* Locating grid cell and corresponding longitude and latitude coordinates of the cell

centroid

www.riccar.org
Www.unescwa.org
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le CCAWIS
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o ety e s e

Make NetCDF Table View
Result
(0.22° / 25 km data)

Results will only include non-zero values

time

11/01/2048 753

12/01/2046 753

13/01/2046 195

22 |09/06/2046 5.98
23 |10/06/2046 748
24|11/06/2046 2.56
25 |27/08/2046 1.07
26 | 28/08/2046 1.03

33

M d

| pr_MNA-22_ICHEC-EC-EARTH_his1 |

29

* Users must manually enter zero values (assumed to be on days not listed such as

1/1/2046)

* Entering zero values manually only applicable for precipitation as temperature data will

always be >0

www.riccar.org
Www.unescwa.org
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B, : .
RICCAR ake e

able View In

* Must use a plugin (either|Value tool|or gdal2xyz tool)

« Load NetCDF dataset (Layer > Add Raster Layer)

:0 (5] Value Tool
¥/ Enable
—- Graph  Options |
[ Decimals [2 |3
: Layer  Value
| temperatures
[t Band 001 -12427.0
| temperalures |
|2 ﬁ‘mz . -12334.0
[3 BmpershTes | -12501.0
|*  Band 004 | 125220
|s lemperatures -12155.0

Paad AAE

Coordinate: (115,551262, 42.629338)

}09 Value Tool
v/ Enable
[ Tl Opians |

¥ min | | ¥ max |

00

00

100

00

20 40 60 BO 100120140160

Coordinate: (115.561262, 42.629338)

http://www.ggiuliani.ch/download/netcdf_qgis_GG.pdf

30

* Value tool plug-in displayed which is a docket widget that allows to explore NetCDF

raster layers as tables or graphs

* Select location by clicking on raster layer and coordinate will be shown at bottom

www.riccar.org
Www.unescwa.org
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Make NetCDF Table View in QGIS

>
RICCAR

e et
e

* Must use a plugin (either Value tool or gdal2xyz tool)

+ Add tool available in Processing > Toolbox < under GDAL/OGR >
[GDAL] Conversions

gdal2xyz
o0 Procassng Tooloas | Paametens. IR

» Recently used algorithms 3 Input layer
» Jg GDALOGR [32 geoaigorithms) [ temperaiures [EPSG:4326]
v [GDAL] Conversion e s
) gatoxyz i
= PCT o RGB Output fle
- 0 " Rsiasi oo it o
f-; Rastarize (vector to raster) |/ Open output file after running algorithm

Mrrryw
g'ﬁi
i3
g..

| GeoServer/PostGIS tools [B gecalgo...
+ ORASS commands [157 gecaigorith..

| 3
L 2

PR P e R e )

Advanced inlerdace 3 Run Cancal

http://www.ggiuliani.ch/download/netcdf_ggis_GG.pdf

Close

31

* Gdal2xyz tool

* Select a time slice and give name to Output file (in .csv format) and click run.
* Each line of the resultant .csv will include the XY coordinate and corresponding variable

www.riccar.org
Www.unescwa.org

15 July 2020
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PEl RSN =] | -+ [500 {v-:—}iﬁ  Georeferencing ~ |
2 EREE 0,
ModelBuilder

Open the ModelBuilder window
50 you can make a geoprocessing
model.

& PressF1 for more help.

ribezonl - o[59] Dmé
[ — v »
= L
23gaill {piis
Gali i ghaaill {piia 838L a1
-gslae aalles gigal el oo

oo M js il Jaasll F1 sl
aoladsidl g

Use Model Builder to Create Time Series

]'A':":@M VI1D vln I u A-~

=
-4 ] | ﬁ © Géoréférencement - |
0 # 5 OBy

QOurir la fenétre ModelBuilder

pour vous permettre de créer un
modéle de géotraitement.

@ Appuyez sur F1 pour obtenir de
T'aide.

32

www.riccar.org
Www.unescwa.org
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RICCAR Add Tools and Data to Model Builder

et

ArcToolbox

@ ArcToolbox

@ @ 30 Analyst Tools

@ @ Analysis Tools

1 @ Cartography Tools

B . Conversion Tools

@ @ Data Interoperability Tools

@ @ Data Management Tools

@ Editing Tools

@ Geocoding Tools

@ @ Geostatistical Analyst Tools

=] ‘ Linear Referencing Tools

= @ Muttidimension Tools
#,, Feature to NetCDF
#, Make NetCDF Feature Layer
#., Make NetCDF Raster Layer
#, Make NetCOF Table Viev N I———)
#., Make OPeNDAP Raster Layer
& Raster to NetCDF
4, Select by Dimension
#,, Table to NetCDF

@ . Network Analyst Tools

. Parcel Fabric Tools

@ @ Schematics Tools

2] . Server Tools

9 Space Time Pattern Mining Tools

= . Spatial Analyst Tools

@ Spatial Statistics Tools

. Tracking Analyst Tools

4 Model
Model Edit Inset View Windows Help

@S AR x2S HANIIQNNS Y

N\
Make NetCDF
Table View

33

* Tools are added by dragging from the ArcToolbox to the Model Builder workspace

15 July 2020

* RICCAR Training Manual on the Use of GIS to Analyse Climate Change Data Section 3.3.3

www.riccar.org
Www.unescwa.org
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RICCAR
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U Ddld J IV
Add File Folder
34 Model =
Model Edit | Insert | View Windows Help
=TEIRY éfb Add Data or Tool... BriafinSlv D
Create Variable...
Create Label
Model Only Tools »
fterators PO For
J  While 3
W3 Feature Selection Maks N:ICDF
) Row Selection Table View
«J  Field Value
J  Multivalue
J  Datasets
I Feature Classes
[0 Fies
U Rasters
J Tables
WJ  Workspaces

34

* Choose the NetCDF files by selecting Iterators > Files

* All of the NetCDF files should be in a single folder. It is recommended the folder be
placed on the computer Desktop to keep the full file name as short as possible.

www.riccar.org
Www.unescwa.org
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Gl g s s
o ety e s e

9 23saill - o x
Olaidei Glsi yaye | 2ha] |y 23sadll
wbiglolyaslel BEx BB b o0 xBEHS SE
wopiie cliai] =
Qs clin]
« b gigai Clgol
4 U« Oblsi
i I
also i J
wallyai O
Jardas O
aillsisi O 33 Modele - @b
S lesone. (19 Modéle Edition | Insérer | Affichage Fenétres _Aide
"J"“"‘;::' :'; RS @éd) Ajouter des données ou un outl.. [ SETIVHN
= Créer une variable
duall bt (1 Créer une étiquette
foms 9 Outils de modéle uniquement >
Jac lue I Itérateurs | S Pour
J  Tantque
W Sélection dentités
€ W Sélection d'enregistrements
O Valeur du champ
W Valeurs multiples
U Jeux de données
O Classes d'entités
O Fichiers
U Rasters
J  Tebles
O Espaces de travail

35

www.riccar.org
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RICCAR
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P2 Mode
Model Edit Insert View Windows Help

s yBBax 2 HEBHIIAAN KRS VP

~
Make NetCDF
Table View

4, lterate Files

rle Extension {optional)

[JRecursive (optional)

[ ] coneet ||

Apply

Show Help >>

4

36

15 July 2020

* Double click on the Iterate Files hexagon in the Model Builder workspace and select the

entire folder using the dropdown box where the NetCDF files are saved
* After pressing OK when completed, the Iterate Files hexagon and data, file, and name

ovals will automatically colorize

www.riccar.org
Www.unescwa.org
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Model Edit Insert View Windows Help

@S +BB x2S HUBHEANNS VP

. " .
A
Make NetCDF Output Table
Table View View

., Make NetCDF Table View X
time + A

x

+
x|

T
v

H
vx g

3 Cancel | [ Apply Show Help >>

37

* Add information in the Make NetCDF Table View using any of NetCDF files in the file
folder

* The selected location is the same as before (from slide 24) and is based on the Morocco
extracted NetCDF files

www.riccar.org
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RICCAR

Gl g s s

ill@syBaxioc s BBEZQAINT v »

Model Edit Inset View Windows Help

@

S Model
Model Edt Inset View Windows Help

B8 +ARXx 0P EE@RLQAO NS VP

#., Make NetCDF Table View

Input netCDF File
l File

variables

pr

38

* Rather than run the model based on the 1 NetCDF file used to populate the Make
NetCDF Table View, select the File oval to perform the tool on all NetCDF files

* The result from the previous slide will be similar to (1)

* Use the connect tool to connect the File oval to the Make NetCDF Table View rectangle

(2)

* The blue oval (in this example shows pr_MNA-44_CNRM-CERFACS-CNRM) will not
longer be connected and instead the File oval will be connected to the Make NetCDF

Table View rectangle (3). The blue oval can be deleted as it is no longer used.

* The Make NetCDF Table View tool will then shown the Input NetCDF file as File rather

15 July 2020

than the original NetCDF file name (4). The Variables, Row Dimensions, and Dimension
Values populated by the single NetCDF file will remain the same.

www.riccar.org
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& ArcToolbox

& @ 3D Analyst Tools
@ & Analysis Tools

m @ C Tools
= @ Conversion Tools
) & Excel ::—‘
& From GPS
(& & From KML
(# & From PDF
(i & From Raster
& From WFS
@ & JSON
& Metadata
@ & ToCAD
@ & To Collada
@ & To Coverage
= &§ To dBASE
(= & To Geodatabase
#., CAD to Geodatabase

9 Model - o x
Model Edit Inset View Windows Help

S BB x 2 SUBHEAO NS V>

#., Copy Runti to File

#, Feature Class to Feature Class

& Feature Class to Geodatabase (multiple)
#, Import CAD Annotation

#., Import Coverage Annotation

& Raster To Geodatabase (multiple)

[ Table To Geodatabase (multiple)
@ & To GeoPackage
& TokML

& To Raster
3 & To Shapefile

39

* The output from the Make NetCDF Table View tool needs to be converted to a
Geodatabase by adding the Table to Table tool found under Conversion Tools > To
Geodatabase

* Connect the File_View oval to the Table to Table rectangle

www.riccar.org
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“ Copier
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Add Tools and Data to Model Builder:

RICCAR Table to Table

‘\ Table to Table

Input Rows ~

[File_view | EI

Output Location
[C:\Users\ 10022557\ Desktop\NetCDF-output |
t Table

predp_%n%.dbf "l

=== Qutput Table =l

Field Map (optional) I

! %.dbf | -

precp 1 x

T

+

[ ]| concdl || aosy || showrep>>

41

* The Output Location is user-defined and is a folder (not a single file)

* The Output Table is also user-defined and is a .dbf file type
* Recommended to include %n% in the Output Table file name. This will create multiple

output tables with a uniqgue number for each, starting from 0, in chronological order

www.riccar.org
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RICCAR
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34 Model

Moddl(d'n Insert  View Windows Help

b Run

Run Entire Model

'  Validate Entire Model

=
Save As...

Delete Intermediate Data
Print Setup...

Print Preview...

Print...

Report...

[ Model Properties...
Diagram Properties...
Expt;rt
Import

Close

|b BE 5w KA
| ma G

QKLY

42

15 July 2020

* Once the Table to Table data is entered, the Model Builder workspace will look similar to
what is shown

* At this point, run the model

www.riccar.org
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RICCAR

Output Table
precip_%n%.dbf

AutoSave (®

| B
File
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pane ~
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~

Navigation [TH petails pane

) ' < | NetCDF-output

Home Share View

|8 Extralargeicons (&) Large icons & Medium-sized ico
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[TH preview pane

B=

Panes Layout

« 1 | * NetCDF-output

D precip_0.cpg

x | precip_0.dbf
N | precip_0.dbfxml
E 0 precip_l.cpg
[ precip_1.dbf
3 [ precip_1.dbfxmi

[] precip_2.cpg
[] precip_2.dbf
D precip_2.dbfxml|
D precip_3.cpg
D precip_3.dbf
D precip_3.dbfxml
0 precip_4.cpg
0 precip_4.dbf

File

Home Insert Page Layout

Formulas

Data

550 00| A4 [T | [0 )

o

[_&E'l[g Calibri 1 ATA
Paste B IU-H- d-A-
Clipboard 1) Font i
D6 - b

4 A | B (5

1 |time pr

2 | 01/01/2047 0.00000000000

3| 02/01/2047 0.00000000000

4 03/01/2047 0.00000000000

5 04/01/2047 0.00000000000

l6|  0s/01/2047 0.00000000000 1
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11/01/2047 0.00000000000
12/01/2047 2.84000000000
13/01/2047 0.00000000000
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16/01/2047 0.00000000000
17/01/2047 0.00000000000
18/01/2047 0.00000000000
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[] precip_4.dbfxml

precip_1 [©)
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* The output will appear similar the screen in the folder. The file names are based on

what was user-defined
* Each geodatabase table includes 3 files grouped together (.cpg, .dbf, and .dbf.xml)

* Each output .dbf file can be opened in Excel or other compatible software with similar
results as shown. (The shown results are from the precip_1 files, which have been

determined from the 2047 NetCDF file.)
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» Geodatabase tables are created for every single NetCDF file

« To combine them into a single table, the Append Tool is used

@ ArcToolbox

= @ 3D Analyst Tools
= @ Analysis Tools

@ @ Cartography Tools
® . Conversion Tools

%3 Model

Model Edit Inset View Windows Help

@S +AB x2S BEBHRLQNRNS VP

@ @ Datal bility Tools
= @) Data Management Tools <
(= s Data Comparison

) & Distributed Geodatabase
=] & Domains

] & Feature Class

® & Features

& & Fields

@ &y File Geodatabase

=] & General

» Analyze Tocls For Pro
\ Copy

“, Delete
‘\ Merge
“, Rename
“, Sort

& & Generalization

1 & Geodatabase Administration

= &y Graph
= B Indexes
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@
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“, Append X
D precip_0 - Copy.cpg bl

D precip_0 - Copy.dbf Input Datasets N
D precip_0.cpg f E
|1 precip_0.dbf &% predip_%n%.dbf

| precip_0.dbf - Copy.xml
D precip_0.dbfxmil

D precip_1.cpg

D precip_1.dbf

D precip_1.dbfxml

D precip_2.cpg Target Dataset
[ precip_2.dbf [ C:\Users\ 10022557\ Desktop\NetCDF-outputiprecip_0 - Copy.dbf ~]
Schema Type (optional)
TEST

« = x|+ @&

D precip_2.dbfxml
D precip_3.cpg Field Map (optional)
D precip_3.dbf +
D precip_3.dbfxml
D precip_4.cpg

] precip_4.dbf oK | Cancel || Apply Show Help >>
D precip_4.dbfxmil
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* Add parameters to Append tool

* The Input Datasets are selected using the dropdown box. Select the same file name
used as the Output Table for the Table to Table tool. (In this example, it is
precip_%n%.dbf).

* The Target Dataset is user-defined and must be based on an existing file. The target
dataset must have the same file structure as the other output files (.cpg, .dbf, and
.dbf.xml). A simple way to do this is just copy/paste the first geodatabase table

www.riccar.org
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362
363
364

27/12/2046
28/12/2046
29/12/2046

RICCAR | R

0.00000000000
0.00000000000
0.00000000000

365

30/12/2046

0.00000000000

366)

31/12/2046

0.00000000000

367
368
.
370
37|
-
373,
374
375

1376,
377

378,

279

380

381

01/01/2046
02/01/2046
03/01/2046
04/01/2046
05/01/2046
06/01/2046
07/01/2046
08/01/2046
09/01/2046
10/01/2046
11/01/2046
12/01/2046
13/01/2046
14/01/2046
15/01/2046

0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000
0.00000000000

Because the Target Dataset
must be based on an
existing table, that existing

table will be combined with
the remaining geodatabase
tables

47

* Results are based on the duplicated geodatabase (precip_0 — copy) shown on slide 46

* Copy/paste a new file to enter in the Target Dataset or otherwise the results will
continue to append one another
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Models can be saved in user Toolbox,

accessed from the Catalog

v:: >
Catalog

Open the Catalog window to

access and manage your data.

5 Press F1 for more help.

 To run model, select Edit (not Open)

Catalog
¢-20B@|E-a% 8

7 x

Location: [§#% NetCDF to table 1951-2100
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Edit the source of the tool,
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&P precip seasonal
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« Alternatives

Time Series Data for Multiple Locations

» Make NetCDF Table View will only work for single point location at a time
 Multiple point locations cannot be performed using Model Builder
« Calculate results for an area by calculating for each grid cell individually

L4 Time Series Results

SU35

NetCDF Extractor developed by
Agrimetsoft

(https://agrimetsoft.com/netcdf 325

-extractor)

350

300

Values
~
b
3

RICCAR Regional Knowledge | s
Hub Data Portal|(will report Mﬁ\\/\/\,
averaged results) —_

P I LTS TSP P F P P
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Thank Yol

Marlene Ann Tomaszkiewicz

Regional Advisor for Climate Change Analysis using GIS

Water Resources Section

Climate Change and Natural Resource Sustainability Cluster

UN Economic and Social Commission for Western Asia (ESCWA)
tomaszkiewiczm@un.org
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