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What are expectations about a data analysis and
visualization tool for climate research?

A Swiss Army Knife

that can do everything!
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Get back to reality...
NCL can do a lot

= Easytouse

= Many visualization options

= Pre-defined analysis functions

1.2 3 4 5 6 7 8 9 10
ECHAMS grid

= Fast quick looks as well as high quality graphlcs

= Handling recti-, curvilinear and unstructured data
= Examples

i - : A e —
= Documentation, active user community %ﬁdﬁ”l%\: [

= Common file formats to store the graphics [~ == A A



http://ncl.ucar.edu/
http://www.dkrz.de/

NCL - a workhorse for data analysis and visualization
in climate research

N
‘Of' - Karin Meier-Fleischer (1), Michael B6ttinger (1), and Mary Haley (2) @ DKRZ
- JCL (1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA KUINARECHENZENTRUM
I
Climate Models DKRZ’s Involvement

=  Climate simulations are carried out with coupled Earth system

Grid Types models
=  Supercomputers and storage systems are used over years
=  Results: very large and complex data sets Use cases

Data Formats Data analysis and visualization are essential part of the

scientific workflow
=  Different classes of tools are used for the analysis and

visualization
= =  This PICO: Focus on NCL (NCAR Command Language), an Benefits
fb)' g interpreted language developed at the National Center for
\ S Atmospheric Research in Boulder, Colorado.
Data Types - (oAt
yp Output Types Visualization Types

Analysis Functions
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Climate Models

in climate research
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To understand the climate system, the different physical and bio-
geochemical processes and interactions in atmosphere, ocean and on
the land surface need to be taken into account.

To facilitate simulations of the whole Earth system, coupled numerical
models of the different subsystems are used. Due to the model
complexity, the spatial model resolution, the long simulation periods
and the use of ensemble techniques to reduce the model uncertainty,
powerful supercomputers and storage systems are needed for this
research.

Atmosphere

Carbon

Energy Energy
Momentum Momentum

Water ﬂ ﬁ
|

Land Biosphere

MPI-ESM
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Grid Types

Numerical climate models require atmosphere and ocean to be divided
into grid cells. Depending on the discretization and numerical scheme
used, we have to deal with different grid types of the 3D time-
dependent data. The algorithms used for the visualization are usually
computationally less expensive for simpler grid types.

Simple grid type: regular, rectilinear

Complex grid types:  curvilinear, unstructured

Rectilinear

Curvilinear Unstructured
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ECHAM
MPIOM
ICON
FESOM
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- rectilinear
- curvilinear
- unstructured
- unstructured
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float lat(rlat, rlon) ;
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= Shapefile netCDF

19747,01/20/2014, 9:27:18, 43.192, 27.994, 75, 1011,64.49,2.305,.969, 21.9, 0, 376.63, 360.83, 356.08, 742.19,1199.76,NaN ,NoN ,NoN ,NoN ,NoN ,1.0438,1.0133,0.4798,0.6186,0.324,0.284,0.269,0.202,0.147
19747,01/20/2014, 9:27:41, 43.192, 27.992, 75, 1012,64.38,2.304,0.969, 22.8, 0, 256.91, 264.97, 159.76, 371.42, 633.56,NaN ,NeN ,NaN ,NaN ,NaN ,0.9696,1.6586,0.4301,0.5862,0.490,0.419,0.617,0.502,0.424,
Q SCI I 19747,01/20/2014, 9:28:00, 43.192, 27.991, 75, 1011,64.37,2.303,0.969, 22.9, 0, 381.78, 363.93, 361.56, 751.24,1199.50,NaN ,NoN ,NaN ,NoN ,NaN ,1.0490,1.0066,0.4813,0.6263,0.319,0.281,0.263,0.197,0.147

19747,01/26/2014, 9:28:55, 43.193, 27.986, 75, 1012,64.33,2.299,0.969, 22.8, 0, 387.10, 369.10, 363.84, 746.35,1201.17,NaN ,NaN ,NaN ,NaN ,NaN ,1.0485,1.0147,0.4875,0.6213,0.314,0.275,0.261,0.200,0.147,
75, 1012,64.29,2.296,0.969, 22.0, 0, 380.07, 368.05, 362.87, 752.58,1176.63,NaN ,NaN ,NaN ,NaN ,NaN ,1.0327,1.0143,0.4822,0.6395,0.323,0.278,0.262,0.197,0.156
75, 1012,64.28,2.295,0.969, 22.9, B, 387.41, 369.68, 364.19, 754.21,1196.00,NaN NN ,NaN NaN ,NaN ,1.04 1,0.315,0.276,0.261,0.196,0. 149
75, 1012,64.27,2.294,0.960, 22.0, 0, 384,89, 360.16, 347.08, 695.92,1160.74,NaN ,NoN ,NaN ,NoN ,NaN ,1.0687,1.0377,0.4987,0.5949,0.318,0.288,0.262,0.231,0.159
75, 1012,64.25,2.292,0.969, 22.9, 0, 386.44, 366.58, 363.29, 747.93,1191.02,NaN ,NaN ,NoN ,NaN ,NeN ,1.0542,1.0091,0.4857,0.6280,0.317,0.280,0.263,0.200,0.151
75, 1012,64.24,2.291,0.969, 22.0, 0, 393.10, 374.18, 372.25, 754.€0,1179.03,NaN ,NaN ,NaN ,NaN ,NaN ,1.0505,1.0052,0.4937,0.6395,0.310,0.271,0.252,0.196,0.156
75, 1011,64.23,2.291,0.969, 22.8, 0, 395.20, 369.01, 361.25, 734.49,1200.62,NeN ,NoN ,NoN ,NoN ,NeN ,1.710,1.0215,0.4918,0.6672,0.308,0.278,0.265,0.208,0.144
75, 1012,64.22,2.299,0.969, 22.1, 8, 388.93, 362.78, 354.10, 718.11,1187.66,NaN ,NaN ,NaN ,NaN ,NaN ,1.6721,1.0245,0.4931,0.6049,0.315,0.285,0.274,0.218,0.153

19747,01/20/2014, 9:29:57, 43.193,
19747,01/26/2014, 9:30:19, 43.193,
19747,01/20/2014, 9:30:36, 43.194,
19747,01/20/2014, 9:31:10, 43.194,
19747,01/20/2014, 9:31:25, 43.194,
19747,01/20/2014, 9:31:38, 43.194,
19747,01/20/2014, 9:31:52, 43.194,

19747,01/20/2014, 9:32:20, 43.194, 75, 1012,64.20,2.289,0.969, 22.1, 8, 387.64, 365.26, 356.65, 732.20,1187.98,NeN ,NoN ,NaN ,NoN ,NoN ,1.0613,1.0241,0.4871,0.6163,0.317,0.203,0.271,0.209,0.152
19747,01/20/2014, 9:32:36, 43.195, 75, 1011,64.19,2.288,0.969, 22.2, 8, 385.56, 366.97, 361.66, 747.19,1193.55,NaN ,NaN ,NaN ,NaN ,NaN ,1.0507,1.0147,0.4840,0.6260,0.320,0.281,0.265,0.201,0.151
19747,01/20/2014,10:14:15, 43.182, 75, 1007,63.28,2.216,0.969, 20.8, 0, 380.03, 347.62, 331.41, 679.92,1148.95,NoN ,NoN ,NoN ,NoN ,NoN ,1.0932,1.0489,0.4874,0.5918,0.353,0.323,0.319,0.251,0.173

19747,01/20/2014,10:14:30, 43.183, 75, 1007,63.28,2.216,0.969, 20.8, 8, 408.81, 386.50, 374.94, 766.82,1219.66,NaN ,NaN ,NaN NaN ,NaN ,1.0577,1.0308,0.4899,0.6290,0.320,0.275,0.263,0.197,0.146

19747,01/20/2014,10:14:49, 43.183, 75, 1007,63.28,2.216,0.969, 20.8, 0, 407.29, 383.43, 374.08, 759.56,1187.51,NaN ,NaN ,NoN ,NoN ,NoN ,1.0622,1.0250,0.4925,0.6396,0.322,0.279,0.264,0.201,0.158, by
5:00, 43.183, 75, 1008,63.28,2.216,0.969, 20.9, B, 400.08, 377.65, 365.53, 736.05,1106.63,NaN ,NaN ,NaN ,NaN ,NaN ,1.594,1.0331,0.4966,0.6651,0.329,0.286,0.274,0.215,0.198, g
19747,01/20/2014,10:15:12, 43.184, 75, 1008,63.28,2.216,0.969, 20.9, 0, 395.58, 366.14, 370.65, 757.14,1157.66,NaN ,NoN ,NoN ,NaN NN ,1.0804,0.9878,0.4895,0.6540,0.334,0.300,0.268,0.203,0.170 -

19747,01/20/2014,10:16:35, 43.186,
19747,01/20/2014,10:16:48, 43.186,
19747,01/26/2014,10:17:08, 43.186,
19747,01/20/2014,10:17:26, 43.187,
19747,01/20/2014,10:17:42, 43.187,
19747,01/20/2014,10: w 05, 43.188,
19747,01/28/2014,10 43.188,
19747,01/26/2014,10 aAas, 43.189,
19747,01/20/2014,10:32:15, 43.207,
19747,01/20/2014,10:32:49, 43.208,
19747,01/26/2014,10:32:54, 43.208,
19747,01/20/2014,10:33:10, 43.208,
19747,01/26/2014, w 33:31, 43.209,
0:33:58, 43.210,
19747,01/20/2014, 1- 34:14, 43.210,

75, 1008,63.28,2.216,0.969, 21.1, 0, 403.85, 375.91, 368.55, 749.65,1207.58,NaN ,NaN ,NaN ,NaN ,NeN ,1.8743,1.0200,0.4916,0.6208,0.325,0.288,0.271,0.207,0.151
75, 1008,63.28,2.216,0.969, 21.1, O, 405.88, 379.87, 370.39, 755.62,1211.19,NaN ,NaN ,NaN ,NoN ,NaN ,1.0685,1.0256,0.4902,0.6239,0.323,0.283,0.268,0.204,0.149
75, 1007,63.28,2.216,0.969, 21.1, 0, 409.04, 382.88, 373.45, 760.87,1217.59,NaN ,NaN ,NaN ,NaN ,NaN ,1.0683,1.0252,0.4908,0.6249,0.320,0.280,0.265,0.200,0.147
75, 1008,63.28,2.216,0.969, 21.1, O, 414.35, 379.88, 364.39, 730.13,1207.32,NaN ,NaN ,NaN ,NaN ,NaN ,1.0907,1.0425,0.4991,0.6047,0.313,0.283,0.276,0.219,0.151
75, 1008,63.28,2.216,0.969, 21.1, ©, 411.66, 384.54, 367.83, 745.39,1218.58,NeN ,NaN ,NoN ,NaN NeN ,1.0705,1.8455,0.4935,0.6117,0.316,0.278,0.272,0.210,0.147, 2
75, 1008,63.28,2.216,0.969, 21.2, O, 414.54, 389.68, 377.82, 770.75,1216.23,NaN ,NaN ,NaN ,NaN ,NaN ,1.0638,1.0314,0.4902,0.6337,0.313,0.272,0.259,0.195,0.147
75, 1008,63.28,2.216,0.969, 21.2, 0, 414.15, 385.48, 372.41, 751.38,1211.83,NoN ,NaN ,NoN ,NoN ,NoN ,1.744,1.0351,0.4956,0.6200,0.314,0.276,0.266,0.206,0.149,
75, 1008,63.28,2.216,0.969, 21.3, 0, 403.86, 379.24, 371.29, 753.62,1201.15,NaN ,NaN ,NaN ,NaN ,NaN ,1.0649,1.0214,0.4927,0.6274,0.325,0.284,0.267,0.205,0.153
75, 1007,63.38,2.223,0.969, 19.6, 0, 387.67, 367.41, 359.01, 737.49,1170.20,NoN ,NoN ,NoN ,NoN ,NoN ,1.8551,1.0234,0.4868,0.6302,0.341,0.297,0.281,0.214,0.164,
75, 1007,63.38,2.224,0.969, 19.7, 8, 389.63, 364.78, 357.07, 730.76,1174.24,NaN ,NaN ,NaN ,NaN ,NaN ,1.0681,1.0216,0.4886,0.6223,0.339,0.300,0.284,0.218,0.163
75, 1008,65.32,2.384,0.969, 19.8, 0, 388.66, 364.70, 355.26, 731.68,1171.65,NaN NN ,NoN ,NoN ,NoN ,1.0657,1.0266,0.4855,0.6245,0.287,0.263,0.257,0.200,0.152
75, 1007,63.39,2.224,0.969, 19.8, 0, 390.24, 363.87, 351.79, 719.49,1170.94,NoN ,NaN ,NaN ,NoN ,NaN ,1.0725,1.0343,0.4899,0.6144,0.338,0.301,0.290,0.225,0.164
75, 1008,63.39,2.225,0.969, 19.9, 0, 388.78, 363.94, 353.46, 727.71,1172.52,NaN ,NoN ,NaN ,NaN ,NoN ,1.0682,1.0297,0.4857,0.6206,0.339,0.300,0.288,0.219,0.163
75, 1008,63.48,2.225,0.969, 20.8, ©, 257.29, 234.47, 231.37, 464.98, 776.08,NaN ,NaN ,NaN ,NaN ,NaN ,1.973,1.0134,0.4977,0.5999,0.524,0.498,0.478,0.421,0.349,
75, 1009,63.49,2.225,0.969, 20.1, 0, 329.42, 306.66, 301.85, 627.96,1041.83,NaN ,NoN ,NaN ,NaN ,NaN ,1.0742,1.0159,0.4807,0.6027,0.413,0.377,0.358,0.286,0.216

19747,01/20/2014, 18, 43.212, 75, 1009,63.42,2.227,0.969, 20.4, 8, 343.21, 324.22, 319.56, 666.€3,1076.88,NaN ,NaN ,NaN ,NaN ,NaN ,1.0586,1.0146,0.4798,0.6185,0.394,0.351,0.333,0.259,0.201
19747,01/20/2014,10 43.212, 75, 1009,63.43,2,227,0.969, 20.5, 0, 358.03, 337.76, 332.25, 694.01,1118.07,NoN NN ,NoN ,NoN ,NoN ,1.0600,1.0166,0.4787,0.6207,0.375,0.333,0.315,0.240,0.184
19747,01/20/2014, 1 43.212, 75, 1010,63.43,2.228,0.969, 20.6, 0, 351.03, 339.32, 332.89, 693.18,1123.94,NaN  ,NaN ,NaN ,NaN ,NaN ,1.0345,1.0193,0.4802,0.6167,0.383,0.331,0.314,0.241,0.182

19747,01/20/2014,10:36:28, 43.213, 75, 1010,63.44,2.228,0.969, 20.6, 0, 349.50, 331.39, 318.10, 664.98,1050.77,NaN ,NoN ,NaN ,NoN NN ,1.0546,1.0418,0.4784,0.6275,0.385,0.341,0.334,0.259,0.208
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NCL (NCAR Command Language)
is an interpreted language which allows performing standard oy =
analysis operations and producing graphical output loosely |
coupled with the simulations. About 600 built-in functions ’ S o o Y Yy 0 Y ol
i . e s . it
specifically for climate model data, facilitating analysis of scalar Nmmﬂ“’ . -

and vector quantities as well as numerous state-of-the-art 2D
visualization methods, and 18 map projections are provided.

ICON: overlay on satellite image of the earth
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Data Types

ASCII

Binary

GRIB1, GRIB2
netCDF3, netCDF4
HDF4, HDF5
HDF_EOS2, HDF_EOS5

Shapefiles
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PS

EPS
EPSI
PDF
PNG
SVG
NCGM

X11 (graphics output only to X11 window)
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NCL Analysis Functions

(more than 600 built-in analysis and visualization functions)

Climatology seasonal means, standard deviations of monthly means, daily/monthly
anomalies of daily data climatology, long term daily means, daily from
monthly climatology, ...

W
v ¢

CESM Functions for Community Earth System Model

Date Date conversion and formatting routines, ...

Lat/Lon functions Generates Gaussian latitudes, land sea mask, reorder longitude array, ...
Metadata/missing values Copy/delete metadata, set/get missing value, set/get attributes, ...
Meteorology Zonal mean, weighted average, potential vorticity, sea level pressure, ...
Oceanography Convert ocean depth to pressure, remap POP grid, ...

WRF functions Specific functions and procedures for WRF ARW model data
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NCL Analysis Functions

Arithmetic and statistics:

Arithmetic functions

Cumulative distribution functions
Empirical orthogonal functions
ESMF regridding

Interpolation

Random number generators
Regridding

Singular value decomposition

Spherical harmonics

sin, cos, tan, atan, atan2, averages, variance, min/max, ...

Binominal density, number of success, number of binominal trials, ...
Calculates empirical orthogonal functions via a correlation matrix, ...
From rectilinear, curvilinear, and unstructured grid to any of these types
Bilinear, cubic spline, natural neighbor, inverse distance weighted, ...
Pseudo random numbers and 2D arrays, using gamma distribution, ...
rectilinear, curvilinear, unstructured, area conserve, local area, ...

Singular value decomposition to return the left and right homogeneous and
heterogeneous arrays associated with the two input datasets, ...

Wind components via spherical harmonics, given vorticity and divergence on
a fixed grid, ...

)
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(1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA KLIMARECHENZENTRUM

NCAR Command Language RNCAR
Alphabetical listing of NCL Functions

Category Nisting | Function type listing | Browssble listing

NCL

RIBICIBIEIFIGIHITIIIKILIMINIOIFIQIRISITIUIVIWIX|Y|Z
Returns the sbsolute value of numeric data,
acos Computes the Inverse cosing of nimeric types.

Benefits

=  Many built-in functions

adas0Latx it pale points (305 and SON) 1o the rightmost
f the given data

ada9oaty 05 and 90N) to the leftmast

 data file that I (or is to be) written in 3 supparted file

addfie

& reference thet spens mutiple deta fles.

nce thet spens multiple deta fles and retums
‘addfiles)

be on the globe.

s o the Input evaluste s True.

Calculates the atmosphe

e angular mamenturn

=  Common programming features

Returns True if any of the values of is input evaluste as True.

remapping fram one rectilnear gria

remapping fram ane rectilnaar grid
r2 deta

=  Algebra that supports array operations

=  Manipulation of metadata

Calculates the ares enclosed by an arbitrary polygan on the
“phee.

arcay_sppend_record ‘attaches (agpends) addiional records [leftmost dimension) to @
g array.

=  Configuration of the graphics

=  Simple import of data

=  Simple export of computed data
=  QOver 1300 example scripts
=  More than 200 color tables

NCAR Command Language Sncar

NCL Manuals

Printable manuals

=  Help via email lists

. Documentation NCL Workshops Worldwide

Other Manuals

=  Workshops b dnte
i P b
- Weblna rS = # 2 in Australia

6, Hamburg, Garmany

2, Alaska, USA

1. Naw York, USA

1, Cannecticut, USA

1, Wyoming, USA
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KLIMARECHENZENTRUM

Use Cases

=  Data processing and analysis
®=  Quick look visualization with default settings for interactive data
exploration

=  Online monitoring: Institutes like the Max-Planck-Institute for
Meteorology integrate NCL visualizations into the modeling
workflow for online monitoring of the simulations.

=  Reproducible publication quality visualizations (vector graphics)

Anzahl ESGF Nutzer

4/2018-3/2019
|

T 1
180° 90°W 0° 90°E 180°

AQOD (500nm)

wind velocity
|
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NCAR Command Language

DKRZ’s Involvement

DKRZ'’s high-performance computing facilities enable
simulating, analyzing and visualizing complex processes in the

climate and Earth system.

As part of its services, DKRZ installs and maintains domain
specific software tools like NCL. DKRZ is working closely with the
developers of NCL on the documentation, examples, teaching

and guidance for NCL users.

Reference cards

in climate research

Karin Meier-Fleischer (1), Michael Bottinger (1), and Mary Haley (2)
(1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA

<&=> DKRZ

DEUTSCHES
KLIMARECHENZENTRUM

ncl-talk mailing list

YU
A

User Guide
NCL examples page
EJCL <=>mrz NCL
USER GUIDE

Mary Haley, NCAR
Michael Béttinger, DKRZ

Version: 1.0 2015/02/17

state_name="Hessen"' 'country border=False

3. Draw "Schleswig-Holstein" (default) but don't draw the border of al

Il states

es_DEU_adm.ncl

4. Select the state "Hessen" but don't draw the borderline of Germany

raphics
with Germat adm. ng
CL 6.2.1
2. Draw "Schleswig-Holstein” (default) and plot only the sub-region
Karin Meier-Fleischer, DKRZ nel ‘subregion="7.8,11.9,53.0,55.3"' Germany coastal counties_DEU_adm.n

' Germany coastal counties DEU

_adm. ficl

France_1.ncl / France_2.ncl / France_3.ncl: The
example is to demonstrate the use of

f the gsSe

purpose of this
yments and gsC

olors

Workshops
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The new High Performance Computer System
for Earth System Research (HLRE-3) 15t phase :

41 racks

1500 compdté‘nodeW&%OOO cores)

75 TByte main memory
20 PByte parallel file system

_—

S— add|t|0naﬂ»y~.coughly double computlng‘%

<&=> DKRZ

DEUTSCHES
KLIMARECHENZENTRUM

The 2"d.phase of HLRE-3 the extension will

mp‘ehﬂmn

50 PByte parallel file system

-
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—
netcdf 1ffd1951010188_EUR-11 { ALWD_S =
dimensions: 307.7776, 308.0381, 307.5999, 3@7.1022, 3@7.3231, 310.4228, 310.2329,
time = UNLIMITED ; // (1 currently) 310.2915, 310.6953, 310.9537, 311.5387, 311.795, 311.7522, 312.1738,
bnds = 2 ; 311.8058, 311.6555, 311.5317, 31€.9991, 31@.6311, 310.7006, 300.1069,
rlon = 450 ; 299.7314, 299.7569, 301.1364, 303.7235, 304.0977, 304.4944, 306.3252,
rlat = 438 ; 309.391, 309.7357, 31.1577, 310.4744, 310.8612, 311.573, 311.215,
level = 40 ; 311.3239, 311.60@7, 311.2098, 31€.8716, 310.5102, 3@9.7546, 308.6378,
levell = 41 ; 307.5436, 298.3634, 206.8936, 295.5354, 294.1918, 292.756, 291.2469,
height_2m = 1 ; 289.8817, 289.0797, 284.6236, 283.9429, 283.7384, 283.2035, 282.4978,
height_lem = 1 ; 282.0364, 281.7173, 280.0649, 280.8018, 279.9704, 276.1268, 274.8613,
height_toa = 1 ; 273.5737, 271.9063, 270.5292, 269.4882, 268.4597, 267.9937, 268.1902,
wbt_13c = 1 ; 268.3628, 268.6244, 268.8962, 269.1765, 269.4737, 269.8051, 270.205,
s0il = 9 270.7726, 271.2083, 273.4413, 274.9349, 275.1638, 275.8218, 277.7323,
soill = 18 ; 278.5074, 278.9545, 279.0614, 279.1253, 279.35, 279.8933, 280.1644,
variables: 280.2428, 280.2872, 280.2434, 280.2637, 288.3777, 280.8947, 284.9635,
double time(time) ; 285.6095, 286.0353, 286.6187, 287.1834, 287.4776, 287.7807, 288.0177,
time:standard_name = "time" ; 288.1851, 288.2888, 288.2615, 288.1594, 288.1272, 287.5109, 287.0412,
time:long_name = "time" ; 286.5926, 286.0772, 285.1791, 288.6855, 279.323, 277.8904, 275.8583,
time:units = "seconds since 1949-12-81 0@:00:08" ; 273.2343, 271.2529, 268.6663, 267.4127, 266.3046, 266.4283, 264.0828, -
time:calendar = “proleptic_gregarian® ; 262.005, 254.3028, 252.7797, 252.821, 251.7184, 250,787, 248.6927,
time:bounds = "time_bnds" ; 243.1262, 238.8848, 237.504, 237.1232, 237.5654, 238.2274, 237.6668,
double time_bnds(time, bnds) ; 236.3091, 231.4879, 226.5152, 224.5486, 224.7946, 227.7109, 228.8492,
time_bnds:long_name = “time bounds" ; 227.2893, 224.9258, 225.2067, 223.8108, 222.4796, 223.3862, 225.55,

224.1988, 220.0274, 216.2561, 216.8291, 218.9102, 224.9158, 226.3108,
221.528, 219.1936, 217.7275, 218.5935, 219.9383, 218.8847, 218.45,
217.0459, 216.0952, 215.4111, 214.7182, 213.489, 211.6843, 209.989,
209.462, 21@.3333, 211.2185, 212.3857, 208.4026, 205.7222, 205.219,
205.8187, 207.9308, 209.0291, 211.2323, 211.8509, 212.6604, 213.7446,
215.0583, 216.4984, 217.9@52, 219.179, 220.3602, 221.4491, 222.5973,
223.9666, 225.4515, 226.6522, 227.4821, 227.7205, 226.9396, 226.7899,
228.4341, 228.96@6, 228.142, 228.894, 229.7674, 229.442, 229.7406,

time_bnds:units = "seconds since 1949-12-81 @@:00:00" ;

char rotated_pole ;
rotated_pole:long_name = "coordinates of the rotated North Pole" ;
rotated_pole:grid_mapping_name = "rotated_latitude_longitude" ;
rotated_pole:grid_north_pole_latitude = 39.25f ;
rotated_pole:grid_north_pole_longitude = =162.T ;

float rlon(rlon) ;

'l"“’”a“da'd—“a'"f = "g”d—l““glt”dﬁ" i 229.5341, 228.8626, 229.1846, 229.@563, 229.7546, 230.8994, 231.998,
rlon:long_name = "rotated longitude” ; 233.8292, 233,965, 235.64@7, 236.0054, 236.5732, 237.068, 237.428,
glonsunitelopndagrencay; 237.8184, 238.0844, 237.9@47, 238.0713, 238.3835, 238.6586, 238.9272,
float rlat(rlat) ; 239.2639, 239.6572, 240.1633, 248.499, 240.8677, 241.9847, 242.7183,
rlat:standard_name = "grid_latitude" ; 243.4253, 243.8798, 244.0386, 244.3229, 244.7973, 245.1779, 245.1553,
rlat:long_name = "rotated latitude" ; 245.5876, 245.@362, 244.6205, 244.6109, 2449823, 245.3248, 245.2847,
rlat:units = “degrees" ; 244.9771, 243.4492, 242.8582, 242.7679, 243.@647, 244.8183, 244.5079,
float lon(rlat, rlen) ; 244,402, 243.169, 243.755, 244.1948, 243.9946, 243.8648, 244.1356,
lon:standard_name = “longitude” ; 244.7329, 245.3197, 245.8307, 246.1744, 246.3231, 246.1811, 245.9203,
lon:long_name = "longitude" ; 245.8079, 245.7956, 246.0017, 246.8915, 245.1931, 245.2782, 245.785,
lon:units = “degrees_east" ; 247.6656, 248.2814, 248.6507, 248.7372, 248.5228, 248.3408, 248.0109,
float lat(rlat, rlen) ; 248.1779, 248.0892, 248.4785, 247.7986, 247.6719, 246.9519, 246.0206,
lat:standard_name = “latitude" ; 246.4633, 246.3121, 246.4585, 246.6739, 246.9446, 247.2655, 247.5992,
lat:leng_name = "latitude" ; 247.9285, 248.197, 248.281, 247.4816, 247.8056, 246.3899, 245.78,
lat:units = "degrees_north" ; 245,2413, 244.7866, 243.6853, 243.6197, 243.6929, 243.7856, 243.7793,
float vcoord(levell) ; 243.5656, 243.0618, 241.9972, 248.8452, 239.6981, 239.177, 238.965,
vcoord: long_name = “Height-based hybrid Gal-Chen coordinate" ; 239.7525, 241.0667, 242.5205, 243.6796, 244.1216, 243.851, 243.4598,
vcoord:units = "Pa" ; 243.3608, 243.5428, 243.708, 243.5429, 243.1678, 243.3957, 244.093,
veoord: ivctype = 2 244.7735, 244.5048, 244.6227, 244.1651, 244.1759, 244.3997, 244.5574,
vcoord:irefatm = 2 ; 244.4354, 244.2758, 244.2876, 244.4801, 244.7486, 244.9914, 245.1727,
vcoord:p@sl = 100008. ; 245.318, 245.4173, 245.4533, 245.4865, 245.5695, 246.1498, 246.4062,
vcoord: t@sl = 288.149993896484 ; 246.7283, 247.9563, 247.1997, 247.0094, 246.7027, 246.6009, 247.1148,
veoord:dtolp = 42. ; 248.2028, 248.8377, 248.4892, 247.8646, 247.5354, 247.8441, 248.7443,
vcoord:veflat = 11430. 249.39, 248.5481, 248.1959, 248.4247, 249.4073, 250.4909, 251.3333,
vcoord:delta_t = 75. ; 251.70@4, 251.8741, 252.2568, 253.2178, 254.6117, 256.5834, 258.5848,
vcoord:h_scal = 1eeee. ; 259.654, 259.3237, 258.6628, 257.4597, 256.1407, 256.9941, 256.5784,
float height_2m(height_2m} ; 256.5717, 256.9416, 257.6@812, 258.2045, 258.6181, 26@.859, 261.9926,
height_2m:standard_name = “height" ; 263.3785, 264.2176, 266.9563, 271.6896, 275.5716, 278.9648, 279.6512,
height_2m:long_name = "height above the surface" ; 284.8492, 285.8928, 284.4748, 284.5209, 284.6875, 285.8214, 284.2472,
height_2m:units = "n* ; 284.1122, 283.5691, 282.9667, 279.4505, 278.9732, 278.152, 277.3026,



http://ncl.ucar.edu/
http://www.dkrz.de/

NCL - a workhorse for data analysis and visualization
in climate research

'NCAR Command Language

19747,01/20,/2014,
19747,01/20/2014,
19747,01/20,/2014,
19747,01/20,/2014,
19747,01/20,/2014,
19747,01/20,/2014,
19747,01/20/2014,
19747,81/20/2014,
19747,01/20/2014,
19747,81/20,/2014,
19747,81/20,/2014,
19747,01/20,/2014,
19747,01/20/2014,

9:27:18,
9:27:41,
9:28:00,
9:28:55,
9:29:57,
9:3@:1
9:3@:386,
9:31:18@,
9:31:25,
9:31:38,
9:31:52,
9:32:28,
9:32:386,

19747,01/20/2014,10:14: 15,
19747,01/20/2014,10:14:30,
19747,01/20/2014,10:14:49,
19747,01/20/2014,10:15: 00,
19747,01/20/2014,10:15:12,
19747,01/20/2014,10:16:35,
19747,01/20/2014,10:16:48,
19747,01/20/2014,10:17: 08,
19747,01/20/2014,10:17: 26,
19747,01/20/2014,10:17:42,
19747,01/20/2014,10:18: 05,
19747,01/20/2014,10:18: 18,
19747,01/20/2014,10:18:45,
19747,01/20/2014,10:32: 15,
19747,01/20/2014,10:32: 48,
19747,01/20/2014,10:32:54,
19747,01/20/2014,10:33: 10,
19747,01/20/2014,10:33:31,
19747,01/20/2014,10:33:58,
19747,01/20/2014,10:34: 14,
19747,01/20/2014,10:35: 30,
19747,01/20/2014,10:35:42,
19747,01/20/2014,10:36: 08,
19747,01/20/2014,10:36: 28,

43.192,
43.192,
43.192,
43.193,
43.193,

9, 43.193,

43,194,
43,194,
43.198,
43.198,
43.198,
43,198,
43,195,
43,182,
43,183,
43.183,
43.183,
43.184,
43.186,
43.186,
43.186,
43.187,
43.187,
43.188,
43.188,
43.189,
43.207,
43.208,
43,208,
43,208,
43.209,
43.210,
43.210,
43.212,
43.212,
43.212,
43.213,

27.994,
27.992,
27.991,
27.986,
27.982,
27.978,
27.977,
27.974,
27.973,
27.971,
27.978,
27.968,
27.967,
28.044,
28.046,
28.047,
28.048,
28.049,
28.055,
28.056,
28.058,
28.059,
28.060,
28.062,
28.063,
28.065,
28.126,
28.128,

7.012,
28.130,
28.132,
28.134,
28.135,
28.140,
28.141,
28.143,
28.145,

Karin Meier-Fleischer (1), Michael Bottinger (1), and Mary Haley (2)
(1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA

1011,64.40,2.305,0.969,
1012,64.38,2.304,0.969,
1011,64.37,2.303,0.969,
1012,64.33,2.299,0.969,
1012,64.29,2.296,0.969,
1012,64.28,2.295,0.969,
1012,64.27,2.294,0.969,
1012,64.25,2.292,0.969,
1012,64.24,2.291,0.969,
1011,64.23,2.291,0.969,
1012,64.22,2.298,0.969,
1012,64.20,2.289,0.969,
1011,64.19,2.288,0.969,
1007,63.28,2.216,0.969,
1007,63.28,2.216,0.969,
1007,63.28,2.216,0.969,
1008,63.28,2.216,0.969,
1008,63.28,2.216,0.969,
1008,63.28,2.216,0.969,
10@8,63.28,2.216,0.969,
1007,63.28,2.216,0.969,
10@8,63.28,2.216,0.969,
10@8,63.28,2.216,0.969,
10@8,63.28,2.216,0.969,
10@8,63.28,2.216,0.969,
10@8,63.28,2.216,0.969,
10@7,63.38,2.223,0.969,
10@7,63.38,2.224,0.969,
1008,65.32,2.384,0.969,
1007,63.39,2.224,0.969,
1008,63.39,2.225,0.969,
1008,63.40,2.225,0.969,
1009,63.40,2.225,0.969,
1009,63.42,2.227,0.969,
10@9,63.43,2.227,0.969,
1010,63.43,2.228,0.969,
1010,63.44,2.228,0.969,

21.9,
22.0,
22.0,
22.0,
22.0,
22.0,
22.0,
22.0,
22.0,
22.8,
22.1,
22.1,
22.2,
20.8,
20.8,
20.8,
20.9,
20.9,
21.1,
21.1,
21.1,
21.1,
21.1,
21.2,
21.2,
21.3,
19.6,
19.7,
19.8,
19.8,
19.9,
20.0,
20.1,
20.4,
20.5,
20.6,
20.6,

376.63,
256.91,
381.78,
387.10,
380.07,
387.41,
384.89,
386.44,
393.10,
395.20,
388.93,
387.64,
385.56,
380.03,
498.81,
407.29,
400.08,
395.58,
483.85,
4@5.88,
409.04,
414.35,
411.66,
414,54,
414.15,
483.86,
387.67,
389.63,
388.66,
390.24,
388.78,
257.29,
320.42,
343.21,
358.03,
351.03,
349.50,

360.83,
264.97,
363.93,
369.19,
368.05,
369.68,
360.16,
366.58,
374.18,
369.01,
362.78,
365.26,
366.97,
347.62,
386.50,
383.43,
377.65,
366.14,
375.901,
379.87,
382.88,
379.88,
384.54,
389.68,
385.48,
379.24,
367.41,
364.78,
364.70,
363.87,
363.94,
234.47,
306.66,
324.22,
337.76,
339.32,
331.39,

356.08,
159.76,
361.56,
363.84,
362.87,
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Evans plot

Seasonal Means: Precipitation DJF 2060-1980 : sresA2 Seasonal Means: Precipitation MAM 2060-1980 : sresA2
i i i i i 1 " i "

108 = u
155 =

20S =
. T T T T T T

120 140E 120E 140E
Seasonal Means: Precipitation JUA 2060-1980 : sresA2 Seasonal Means: Precipitation SON 2060-1980 : sresA2
N N 1 . " 1 N ] N 1

108

158 - 158

208

%



http://ncl.ucar.edu/
http://www.dkrz.de/

NCL - a workhorse for data analysis and visualization

'NCAR Command Language

Taylor diagram

ormalize

eviations

tandardize

1.50

1.25

1.00

0.75

0.50

0.25

0.00

'©

@0 N U WN

a4 4 4 a4 a4
o Ok WN = O

in climate research

Karin Meier-Fleischer (1), Michael Bottinger (1), and Mary Haley (2)
(1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA

-SLP_ERA40

- Tsfc_ERA40

- Prc_ GPCP

- Prc 30S-30N_GPCP
-LW_ERS

- SW_ERS

- US00_ERA40

- Guess_BOGUS

- RH_NCEP

0 - CHFLX_ERA40

- TWP_ERA40..
- CLDTOT_NCEP

- 03_NASA
-Q JMA

- PBLH_JMA 16§
-Omega_CAS

11
]

nnua

9 en

tge

e

o—

<&=> DKRZ

DEUTSCHES
KLIMARECHENZENTRUM



http://ncl.ucar.edu/
http://www.dkrz.de/

NCL - a workhorse for data analysis and visualization
in climate research

S

=) . . . . et

“C‘.ﬁ Karin Meier-Fleischer (1), Michael Bottinger (1), and Mary Haley (2) @ DKRZ
. MCL (1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA AR RN

Monitoring for ECHAMG6 — upward ocean CO2 flux (acc.)

upward ocean CO2 flux (acc.) [kg m-2 s-1] (7} 1 b
123107 5 running avg
khw0004
2(;a Jrunning avg
0.9x10™ - _ -
O_GX.IO—IO \ {
I /
l[/\l‘ \‘ ﬂ r\_ | | /M |
| |‘J \" U M'\‘ ) N ™~ \\/\\
| [l S
0.3x10™ i LA | ‘ ’\,-/\/J \A r'ﬁ“\/ N ’
(ENE gl {1 ’ MmN
‘ 1N /\ J\‘n IfJ LI/ ‘ il \m»'\, '
MV \/
‘J V|
0.0x107™
!
-0.3x10™

3420 3450 3480 3510 3540 3570



http://ncl.ucar.edu/
http://www.dkrz.de/
http://e2scms.dkrz.de/mpiesm-1.1/khw0004/khw0004_echam6.html

NCL - a workhorse for data analysis and visualization

in climate research

‘:\?ﬁ: Karin Meier-Fleischer (1), Michael Béttinger (1), and Mary Haley (2) @ DKRZ
. MCL (1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA AR RN

Monitoring for ECHAMG6 — total cloud cover (mean)

total cloud cover (mean) (164) ! i
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Monitoring for MPIOM

Pl i
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User distribution of DKRZ’s ESGF portal
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NCAR Command Lar

Monitoring web page for MPI-ESM
@ e2scms.dkrz.de/mpiesm-1.1/ c \Bv Google ‘ Q M L =

AF = Y&
(& Meistbesuc Elbtunnel ’VIG Mbox E}oog hal N ex <2 PyNGL el
L iddil tori + -~
D 0 010 DIE 0 expe =
Start of the experiment Initial year Final year Current year Experiment Last update
piControl-LR
2013-11-13 11:50:00 18500101 20991231 20761231 pictl000b 2013-12-03 12:01:01 o -
2013-11-22 01:14:55 19250101 19741231 19741231 picti000c 2013-11-28 06:24:42
2013-12-02 18:40:01 19290101 19791231 19401231 pictio00d 2013-12-03 14:36:59
2013-12-05 11:05:58 18500101 21491231 21491231 picti000e 2014-01-27 10:39:39
2014-01-29 17:11:56 18500101 20491231 20371231 picti000h 2014-02-23 12:08:17
2014-02-18 15:48:00 20000101 20491231 20281231 2014-02-23 11:22:07
2014-02-25 02:21:24 20100101 21491231 21491231 pictio00! 2014-03-11 04:54:23
2014-02-25 02:21:24 21100101 26091231 25711231 pictio00m 2014-04-18 01:50:31
2014-04-17 16:33:25 25000101 26491231 26491231 1pLR000 2014-05-01 22:57:19
2014-04-17 18:42:58 25000101 26491231 26491231 4xCO2LR00 2014-05-02 02:01:31
2014-03-21 16:49:24 22800101 22891231 22891231 picti000n 2014-03-22 07:06:26
2014-03-29 01:18:43 23750101 24341231 24191231 pictio03m 2014-04-02 09:37:09
2014-04-16 20:01:46 25000101 28991231 28991231 picti0000 2014-06-14 07:08:19
2014-06-24 02:42:40 25000101 25991231 25991231 pictio00p 2014-07-04 10:51:51
2014-07-10 00:33:52 25000101 28991231 27591231 picti000q 2014-08-01 09:00:39
2014-06-17 16:16:29 29000101 29991231 29991231 mbe0595 2014-06-29 17:12:33
2014-07-02 11:04:46 25000101 30551231 30551231 mbe0606 2014-08-12 13:45:37
2014-08-07 16:02:04 29000101 35001231 33641231 mbe0624 2014-09-18 14:24:36
2014-08-29 13:44:27 31500101 34761231 34761231 mbe0642 2014-09-22 14:57:34
2014-10-07 17:40:16 34500101 40001231 34901231 vga0166 2014-10-15 10:44:46
2014-10-10 20:01:03 34500101 35791231 35791231 vga0168 2014-10-20 20:53:00
2014-10-17 20:51:57 35290101 39991231 36851231 vga0169 2014-10-30 09:35:26
2014-10-21 17:48:08 35300101 39991231 36061231 vga0170 2014-10-27 15:47:21
2014-10-28 18:50:35 35790101 39991231 36051231 vga0171 2014-10-30 08:47:20
2014-10-30 12:48:40 33000101 34991231 34221231 vga0172 2014-11-05 05:06:57
2014-11-06 00:08:06 18500101 22491231 21991231 vga0173 2014-12-05 03:21:25
2014-11-17 16:15:45 18500101 20051231 20051231 vga0174 2014-11-28 18:50:51
2014-10-08 23:52:45 34500101 35821231 35821231 khw0004 2014-10-22 17:43:03
piControl-CR
2013-12-21 23:36:23 18500101 21991231 21991231 pictl002 2014-01-11 12:02:29
2014-01-15 20:13:40 21900101 21991231 21991231 picti002a 2014-01-16 00:15:51
2014-01-20 12:32:38 21900101 21991231 21991231 pictio02b 2014-01-21 04:21:42
2014-01-20 12:41:45 21900101 21991231 21991231 picti002c 2014-01-20 16:59:58
2014-01-20 16:45:40 21900101 21991231 21991231 pictioo2d 2014-01-23 12:08:39
2014-01-24 09:11:06 21000101 21991231 21991231 picti002e 2014-01-27 16:08:20
2014-01-28 21:33:12 18500101 28491231 28491231 picti002h 2014-02-22 13:37:51
2014-01-30 12:43:39 19000101 21991231 19101231 picti002i 2014-01-30 17:10:19
2014-02-23 02:26:01 28000101 33991231 33991231 pictioo2! 2014-03-10 19:50:36
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“Visualization of 2D uncertainty in decadal climate predictions” Bottinger et al.
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Comparison of CORDEX models
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Monitoring web page for MPI-ESM
wind velocity
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User Guide developed at DKRZ is still in progress (actual 238 pages)
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L T
List of NCL workshops at NCAR, universities, and research sites world-wide

Orksnops vvoriawiae

2 # 76 total
g # 61 in USA
8 # 9 1in Europe -
s # 4 1in Asia
; # 2 1in Australia
£
8
S
E
T
&

4, California, USA

1, Wisconsin, USA

2, Mississippi, USA

1, Hawaii (state), USA
2, Toulouse, France

1, Sydney, Australia

- 1, New York, USA
2, Alaska, USA
‘ 1, Connecticut, USA
2, Maryland, USA
4‘ 1, Indiana, USA
" 1, Busan, South Korea
1, Jilin Province, China

1, Jilin Province, China

1, Melbourne, Australia
1, Zuerich, Switzerland

1, Massachusetts, USA
1, Wyoming, USA

1, Kansas, USA
1, Maine, USA
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Use of Shapefiles

CORDEX EUR'1 1 5 variable: air_temperature

model: SMHI-RCA4
Mean Temperature Change i s anls s
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Use transparency to overlay on Earth topography (JPEG file)

ICON: overlay on satellite image of the earth

total cloud cover %
90N I L I I L I I | | | |

o e
60N — z

30N —{

30S

60S —

908 I I I I I I I | I I I 1
180 150W 120W QOW 60W 30W 0 30E 60E 90E 120E 150E 180

opacity 0% opacity 100%

OO0 OO OO SO T OO SO e
PSRRI 92020, 000, 9202010928
(0%6%20%0% %' 6%%6%%6%% 6% %% 6 %0%! % %% 2% %! 6% %% o>



http://ncl.ucar.edu/
http://www.dkrz.de/

NCL - a workhorse for data analysis and visualization
in climate research

7N
N Karin Meier-Fleischer (1), Michael Béttinger (1), and Mary Haley (2) DKRZ
' JCL (1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA T e
;-— load pre-defined functions and procedures cnres@gsnLeftString = "surface temperature" ; change left string
load "$NCARG ROOT/lib/ncarg/nclscripts/csm/gsn_code.ncl" cnres@gsnRightString = tQ@units ; assign right string
load "$NCARG ROOT/lib/ncarg/nclscripts/csm/gsn_csm.ncl" cnres@tiMainString ="
begin cnres@mpMinLonF = -120
= addfile("$NCL TUT/data/ECHAM5 OM AlB 2001 0101-1001 2D.nc","r") cnres@mpMaxLonF = 30
u = f->ul0(0,:,:) ;-— first time step cnres@mpMinlLatF = 0
v = f->v10(0,:,:) ;-— first time step cnres@mpMaxLatF = 90
t = f->tsurf(0,:,:) ;-— first time step
vcres = True ; vector only resources
;-— define the workstation (graphic will be written to a file) vcres@gsnDraw = False ; don't draw
wks_type = "png" ;—— plot output type vcres@gsnFrame = False ; don't advance frame
if (wks_type .eq. "pdf" .or. wks type .eqg."ps") then vcres@vceGlyphStyle = "CurlyVector" ; curly vectors
wks type@wkOrientation = "landscape" ;—-— orientation vcres@vcRefMagnitudeF = 20 ; define vector ref mag
else if (wks_type .eqg. "png") vcres@vcRefLengthF = 0.045 ; define length of vec ref
wks_type@wkWidth = 1920 vcres@vcRefAnnoOrthogonalPosF = -.535 ; move ref vector into plot
wks_type@wkHeight = 1920 vcres@gsnRightString ="n" ; turn off right string
end if vcres@gsnLeftString =" ; turn off left string
end if vcres@tiXAxisString =" ; turn off axis label
wks = gsn open wks(wks_ type,"plot vector overlay")
cplot = gsn csm contour map ce (wks,t,cnres)
;—— set plot resources vplot = gsn csm vector (wks,u,v,vcres)
cnres = True overlay (cplot,vplot)
cnres@gsnDraw = False ; don't draw
cnres@gsnFrame = False ; don't advance frame draw (cplot)
cnres@cnFillOn = True ; turn on color frame (wks)
cnres@cnLinesOn = False ; no contour lines end
cnres@mpFillOn = False ; no map fill
cnres@cnMinLevelValF = 230.0
cnres@cnMaxLevelValF = 310.0
cnres@cnLevelSpacingF = 2.5
cnres@lbBoxMinorExtentF = 0.3
cnres@pmLabelBarWidthF =
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load "$NCARG ROOT/lib/ncarg/nclscripts/csm/gsn_code.ncl" res@tiMainString = "" ;-— NO title string

load "$NCARG ROOT/lib/ncarg/nclscripts/csm/gsn_csm.ncl" ; res@tiMainString = "DKRZ NCL Tutorial Example: filled contour map"“

;-— title string

begin res@tiMainFontHeightF = 0.02

;—-— read the data and define
filel = addfile("$NCL TUT/data/ECHAM5 OM AlB 2001 0101-1001 2D.nc","r") |;-- draw the contour map

var = filel->tsurf(0,:,:) plot = gsn_csm contour map (wks, var, res)
;-— define the workstation (plot type and name) end
wks_type = "png" ;—— plot output type

if (wks_type .eq. "pdf" .or. wks type .eq."ps") then
wks type@wkOrientation = "landscape" ;—-— orientation

else if (wks_type .eq. "png")

wks_ type@wkWidth = 1920
wks type@wkHeight = 1920
end if
end if

wks = gsn_open wks (wks_type,"TUT contour filled map")

;—— set resources

res = True

res@gsnSpreadColors = True

res@gsnMaximize = True

res@cnFillOn = True ;-— turn on contour fill
res@cnLinesOn = False ;-— turn off contour lines
res@cnLinelLabelsOn = False ;-— turn off line labels
res@cnLevelSelectionMode = "ManualLevels"

;—— set contour levels manually
res@cnMinlLevelValF = 250. ;-— minimum contour level
res@cnMaxLevelValF = 310. ;—— maximum contour level
res@cnLevelSpacingF = 1 ;—— contour level spacing
res@lbLabelStride = 4
res@lbBoxMinorExtentF = 0.15 ;—— decrease the height of the labelbar
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N Karin Meier-Fleischer (1), Michael Béttinger (1), and Mary Haley (2) DKRZ
' MCL (1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA T e
load "$NCARG ROOT/lib/ncarg/nclex/gsun/gsn_code.ncl" res@cnLinelLabelsOn = False
load "$NCARG _ROOT/lib/ncarg/nclex/gsun/gsn_csm.ncl"
res@lbLabelBarOn = False
begin ; res@lbBoxLinesOn = False
diri = "./" ;  res@lbLabelAutoStride True
fili = "SHOME/NCL/DKRZ workshop/data/ECHAM5 OM AlB 2001 0101-1001 2D.nc"
res@mpProjection = "Mollweide"
filel = addfile(dir+fili,"x")
var = filel->tsurf (0,:,:) res@mpPerimOn = False ;-- don't draw the box around the plot
units = var@units res@mpGridAndLimbOn = True
res@mpGridLatSpacingF = 10.
;—— open a workstation res@mpGridLonSpacingF = 10.
wks_type = "png" ;—— plot output type ;  res@mpCenterLatF = -180.
if (wks_type .eq. "pdf" .or. wks type .eq."ps") then ;  res@mpCenterLonF = 180.
wks_ type@wkOrientation = "landscape" ;—— orientation
else if (wks_type .eqg. "png") ;  res@tiMainString = "NCL: Mollweide Projection (tsurf)"
wks type@wkWidth = 1920
wks_ type@wkHeight = 1080 plot = gsn csm contour map (wks,var,res)
end if
end if end

wks = gsn_open wks (wks_type,"plot mollweide projection")

;—— set resources

res = True
res@gsnMaximize = True
res@gsnRightString ="
res@gsnLeftString = ""
res@cnlLevelSelectionMode = "ManuallLevels"
res@cnMinlLevelValF = 230.0
res@cnMaxLevelValF = 310.0
res@cnLevelSpacingF = 2.5
res@cnFillOn = True
res@cnLinesOn = False
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' MCL (1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA T e
load "$NCARG ROOT/lib/ncarg/nclscripts/csm/gsn_code.ncl" res@cnFillColor = "yellow"
load "$NCARG ROOT/lib/ncarg/nclscripts/csm/gsn_csm.ncl" res@cnFillOpacityF = 0.5
res@cnLinesOn = False ;-— turn lines off
begin res@cnLinelLabelsOn = False ;-— turn labels off
;-— read the data and define res@cnCellFillEdgeColor = 1
diri = "$NCL_TUT/data/" res@cnCellFillMissingValEdgeColor = "black"
fili = "tos Omon MPI-ESM-LR rcp45 rlilpl 20060101.nc"
res@mpProjection = "Orthographic"
f = addfile(dir+fili,"r") res@mpDataBaseVersion = "MediumRes"
tos = f->tos res@mpFillOn = True
tos@lat2d = f->lat res@mpCenterLonF = 0
tos@lon2d = f->lon res@mpPerimOn = False
var = tos(0,:,:) ;—— select first time step ;—— don't draw the box around the plot
res@lbLabelBarOn = False

;—— define the workstation (plot type and name)

wks_type = "png" ;—— plot output type res@tiMainString = "MPI-ESM grid"
if (wks_type .eq. "pdf" .or. wks type .eq."ps") then
wks_type@wkOrientation = "landscape" ;-— orientation ;—— draw the grids
else if (wks type .eq. "png") res@mpCenterLatF = 40
wks_type@wkWidth = 1920 plot = gsn csm contour map (wks,var, res)
wks_type@wkHeight = 1080
end 1if res@mpCenterLatF = -40
end if plot = gsn csm contour map (wks,var, res)

wks = gsn_open wks (wks_type, "plot bipolar grid MPI-ESM global")
end

;—— set resources

res = True

res@gsnMaximize = True

res@gsnAddCyclic = True

res@gsnLeftString ="

res@gsnRightString = ""

res@cnFillOn = True ;-— turn on contour fill
res@cnFillMode = "CellFill"™

res@cnMonoFillColor = True
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| - CL Karin Meier-Fleischer (1), Michael Béttinger (1), and Mary Haley (2) DKRZ
SN (1) Deutsches Klimarechenzentrum (DKRZ), Hamburg, Germany, (2) NCAR/CISL, Boulder (CO), USA AR RN
begin mres@mpDataBaseVersion = "MediumRes" ;-— map resolution
;-— input file mres@mpGreatCircleLinesOn = False ;-— important: v6.2.0 False
gridinfofile = "SHOME/data/ICON/grids/r2b4 amip.nc" ;-- grid info file mres@mpProjection = "Orthographic" ;—-— projection
GridInfoFile = addfile( gridinfofile, "r" ) ;-— add grid file mres@mpCenterLonF = 38 ;-— center at lon
;—— (not contained in data file!!!) mres@mpCenterLatF = 40 ;—-— center at lat

;-— define the cell polygon points

rad2deg = 45./atan(1l.) ;-— radians to degrees map = gsn_csm map (wks,mres) ;—— create the map
vlon = GridInfoFile->clon vertices * rad2deg ;-- cell lon vertices
vlion = where(vlon.1lt.0, vlon + 360, vlon) ;-— longitude: 0-360 ;—— set polygon resources
vlat = GridInfoFile->clat vertices * rad2deg ;-- cell lat vertices pres = True
nv = dimsizes(vlon(0,:)) ;—— number of points in polygon pres@gsEdgesOn = True ;——- draw polygon edges
pres@gsEdgeColor = "grey20" ;-— polygon outline color
;—— open workstation pres@gsFillColor = "yellow" ;-— polygon fill color
wks type = "png" ;-— plot output type pres@gsFillOpacityF = 0.5 ;-— polygon opacity
wks_ type@wkWidth = 1920 ;-— set workstation width in pixel pres@gsSegments = ispan(0,dimsizes (vlon(:,0)) * 3,3
wks_ type@wkHeight = 1080 ;-— set workstation height in pixel
wks = gsn_open_ wks (wks_ type,"plot ICON edges") gsid = gsn_add polygon (wks,map,ndtooned(vlon),ndtooned (vlat), pres)
;-— open a workstation
;—— set resources ;—— create the plot
mres = True draw (map) ;—— draw the map
mres@gsnDraw = False ;-— don't draw the plot frame (wks) ;—-— advance the frame
mres@gsnFrame = False ;-— don't advance the frame
mres@tiMainString = "ICON grid" end
mres@vpWidthF = 0.9 ;—— viewport width
mres@vpHeightF = 0.85 ;—-— viewport height
mres@vpXF = 0.08 ;-— start x-position
mres@vpYF = 0.9 ;-— start y-position
mres@mpFillOn = True ;-— fill map grey
mres@mpOutlineOn = True ;-—- outline map
mres@mpGridLineColor = "grey60" ;—-— grid line color
mres@mpGridAndLimbOn = False ;—-— draw grid lines
mres@mpGeophysicalLineColor = "black" ;-- outline color

mres@mpGeophysicalLineThicknessF = 1.5
;-— thickness of continental outlines
mres@mpPerimOn = False ;-— don't draw the box around the plot
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