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Select/highlight code block and press [1 ctrl|+[« Enter| to execute.

1 DO THIS FIRST: Select job

from cpas.ui import UI
ui = UI().select_job()

interactive(children=(ToggleButtons(description='Select Data:', options=('My dat
a', 'Demo data'), tooltips=('V..

2 MESH

2.1 Plot mesh

ui.plot_mesh( mpres.)
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1. BEFARL
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1 DO THIS FIRST: Select job

In [1]: from cpas.ui import UI
ui = UI().select_job()

Select Data: My data Demo data

Select Project: |2020-05-04 08:24:56Z EGU2020 HK_128-to-1km (generated by experimental OLAM-based algorithm; customize
2020-04-07 01:25:10Z Customized 160km-1km mesh for Hong Kong (generated by Lloyd algorithm; MPAS-A v5.
2020-04-07 01:24:13Z Standard 92km-25km mesh centered at Hong Kong (downloaded from MPAS-A; CPAS v(Q
2020-04-07 01:22:41Z Standard 60km-3km mesh centered at Hong Kong (downloaded from MPAS-A; CPAS V0.

Select Mesh: ‘2020—05—04 03:10:19Z HK_128-to-1km #500 (experimental OLAM-based mesh generation algorithm)

Simulation ‘ Shallow Water Test

Select Simulation: |2020-05-04 04:10:21Z 20180105 00Z Cold front (HTS)
2020-05-04 04:10:16Z 20180105 00Z Cold front (nonHTS)
2020-05-04 04:10:08Z 20180611 00Z Heavy rain (HTS)
2020-05-04 04:10:02Z 20180611 00Z Heavy rain (nonHTS)
2020-05-04 04:09:46Z 20180912 00Z Mangkhut (HTS)
2020-05-04 04:09:22Z 20180912 00Z Mangkhut (nonHTS)

Found data files:

grid.nc | static.nc | mesh.nc | diag.nc

Ready to do plot_mesh() and visualize_mesh().

Ready to do plot_diag contour() and visualize_sim().
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2 MESH

2.1 Plot mesh

In [6]: ui.plot_mesh()

Center Latitude | 20 Center Longitude: | 100 Zoom size (1.0 = global) o 0.50

Draw Mesh... Draw mesh only Draw contour

Plot Mesh
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Center Latitude | 50 Center Longitude: | 10 Zoom size (1.0 = global) O 0.50

Draw Mesh... Draw mesh only Draw contour

Plot Mesh
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2.2 Interactive map visualization

In [8]: |ui.visualize_mesh(height-'500px') I

» Center and Zoom |

~¥ Mesh Visualization Setting

() Draw Delaunay Triangles Max #cell: Zoom Offset: Draw All Cells

Draw mes... _ Plot variables

Select variable: | areaCell v |

Min: IZI Max: 0.0001  No. of intervals: Apply Color Range Auto Adjust Range
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Draw cells? Pause Il _
rawmesn... | Drawmeshonky | Potvaravis

Select variable: | areaCell V|
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Draw mesh...

Select variable Al ool

meshDensity

ter

Draw mesh only

Plot variables

landmask
isltyp i
ivgtyp R
var2d k ‘
varsso L
min_staggering_wellness m§
min_dcEdge
YT T TRl
TE L I 25
T
areaCell S| BT Y HEIFR MPAS Mesh Specification
73
%
oK
meshDensity TR AERY | MPAS Mesh Specification
AL e
ter WK =& MPAS-Atmosphere Model User's
Guide
landmask KBEHIR (1=FEtth ; 0= | MPAS-Atmosphere Model User's
s Guide
F)
isltyp F B -1 MPAS-Atmosphere Model User’s
Guide
ivgtyp T B AR -1 F] | MPAS-Atmosphere Model User'’s
FiZE7(lu_index) Guide
var2d LAY 7= MPAS-Atmosphere Model User’s
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N
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Guide




varsso (experimental)
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A min_dcEdge 4 >

Select variable: | min_dcEdge V|

Min: | 0 [Max: | 120 | No. of intervals: Apply Color Rangs Auto Adjust Range

24.0 36.0 48.0 60.0 72.0 84.0 96.0 108.0 120.0

Leaflet | Map data (c) OpenStreetMap contributors

Leaflet | Map data (c) OpenStreetMap contributors



mditricdh > RrEFEER

Cell ID: 33574
Lat, Lon of Cell Center: 46.199604, 6.074182

Lat, Lon of Marker: 46.204138, 6.072089
min_dcEdge: 1.246828 km

Leaflet | Map data (c) OpenStreetMap contributors
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2m °C Bt 2 SRESERE > BRI MPAS-Atmosphere
Model User's Guide
I3
g2 kg BT ith 2 K MPAS-Atmosphere
kg- AHTEE Model User’s Guide
u10 ms | == N2 MPAS-Atmosphere
Bt 10 >k&fa X P
AREER Model User's Guide
v10 ms' | == N2 MPAS-Atmosphere
B 10 SfLg[E X P
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wspd10 M S | B 10 Sk R, TR
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mslp hPa | 38 ESE core_atmosphere registry
rainc mm | Z AR K MPAS-Atmosphere
Model User's Guide
rainnc mm | 2R R E S K& MPAS-Atmosphere
Model User's Guide
temperature_<xxx>hPa | °C <xxx> hPa S[E/KFH)EE | core_atmosphere registry
relhnum_<xxx>hPa % <xxx>hPa S [E/KFEAVMEYE | core_atmosphere registry
I3
uzonal_<xxx>hPa m s | <xxx>hPa S[E/KFEHLEA X | core_atmosphere registry
umeridional_<xxx>hPa | m s+ | <xxx> hPa SJE/KEf42[E X, | core_atmosphere registry
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3 REAL SIMULATION

3.1 Plot simulation result

In [9]: ui.plot_diag_contour()

Select Time (UTC): |2019-06-05_12:00:00
2019-06-05_15:00:00
2019-06-05_18:00:00
2019-06-05_21:00:00
2019-06-06_00:00:00

Select color contour: [u10 Select contour line: |None Select wind vector: |None
vi0 mslp 10-meter wind
q2 height_850hPa 850hPa wind
t2m height_500hPa 500hPa wind
mslp height_200hPa 200hPa wind
Center Latitude | 0 Center Longitude: | 0 Zoom size (1.0 = global) ==(") 1.00
Plot Contour

e “Plot Mesh (ZzmI0Iks ) 7 24 > ZaflERr=HBL -

2 on MPAS grid (46127 cells)

Contour lines on mslp hPa
Wind barb on 10-meter wind m/s
(£ N
//

30°N 30°N

15°N — 15°N
00 — OD

15°8 — 15°S

30°W 15°W 0° 15°E 30°E 45°E 60°E
|Contour lines of mslp from 945 to 1141 by 2 |
ka/kg
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{5 visualze_sim()ZE (LG ER - F4% Ctri+Enter - 285 HBUIIETAVIEESS - INEEERL
J& o RPEE

3.2 Interactive map visualization

In [6]: | ui.visualize sim()

» Center and Zoom |

¥ Mesh Visualization Setting

' Draw Delaunay Triangles Max #cell: | 5000 v | Zoom Offset: Draw All Cells

Select Time (UTC): | 2019-06-05_12:00:00 v|

Select variable: | t2m v |

Min: Max: No. of intervals: Apply Color Range Auto Adjust Range

| 3y CAL T : \qte
~ Leaflet | Map data (c) OpenStreetMap contributors

£ “Select Time (UTC) (ZEREmfRIEZ) ™ IUNMAL » (RRFE B E SR b L2 WS Ea T
[FF - ZEFE AT BRI R -

v/ 2019-06-05_12:00:00
2019-06-05_15:00:00
2019-06-05_18:00:00
2019-06-05_21:00:00
2019-06-06_00:00:00
2019-06-06_03:00:00
2019-06-06_06:00:00
2019-06-06_09:00:00
2019-06-06_12:00:00
2019-06-06_15:00:00
2019-06-06_18:00:00
2010_NAR-NR 21:NN-NN

Select Time (UTC
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Draw cells? Pause ll Draw v
Select Time (UTC): | 2019-06-05_12:00:00 v|
Select variable v/ t2m ﬂ

temperature_850hPa
temperature_500hPa ‘
temperature_200hPa f
relhum_850hPa
relhum_500hPa
relhum_200hPa

Min: | -20
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X
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ui.visualize_sim()

» Center and Zoom

¥ Mesh Visualization Setting

. Draw Delaunay Triangles Max #cell: | 50000 v | Zoom Offset: Draw All Cells
oo et [BESI

Select Time (UTC): | 2019-06-05_12:00:00 vl
Select variable: | t2m V|
Min: | -20 |Max: | 40 |No. of intervals: Apply Color Range Auto Adjust Range

Leaflet | Map data (c) OpenStreetMap contributors
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| B Ceni
A ¥ »,.-g; X

aurs r 4

Cell ID: 35715
Lat, Lon of Cell Center: 45.913433, 6.148030
Lat, Lon of Marker: 45.910755, 6.141998
t2m: 26.471008 °C

LA - A °C -20.0 -8.0

Leaflet | Map data (c) OpenStreetMap contributors



3.3 FHiE( lat-lon pH%

V2 i eT I B T EERZE T lat-lon pgkgHy » G0 - T shE KEy e LAY ipyleaflet
Velocity & -

3.3.1 EEIRLEM LA
EHE RS EAAES

3.3.1 Regrid from unstructured grid to lat-lon grid

This generates a separate nc file with listed variables in lat-lon grid.

In [10]: # Set configs for conversion (e.g. output filename, variables, target grid)

output_fname = 'output/diag_latlon.nc'

var_list = ['mslp', 't2m', 'g2', 'ul0', 'vl0',
‘uzonal_850hPa’', 'umeridional_ 850hPa’,
‘uzonal_500hPa’, 'umeridional_500hPa’,
‘uzonal_200hPa', 'umeridional_ 200hPa']

# Other available variables:

# 'height 850hPa’', 'temperature 850hPa’', 'relhum 850hPa’,

# 'height 500hPa’', 'temperature 500hPa’, 'relhum 500hPa’,

# 'height 200hPa', 'temperature 200hPa’', 'relhum 200hPa’,

# 'w_500hPa’, 'rainc’', 'rainnc'

ui.convert_mpas (output=output_fname,
nlat=180, nlon=360,
startlat=-90.0, startlon=-180.0,
endlat=90.0, endlon=180.0,
var=var_list)

Created the regridded nc file successfully: output/diag_latlon.nc

RS IEE T HtH SRR 1 ~ BRI HAYZ BYIR LU % AS40H A convert_mpas() - 52
RITESS G - MEITEH—RER -

3.3.2 A ZfH
EEIS SR EAYAS -



3.3.2 Wind animation

In [12]: # This is a sample code block for wind animation
from cpas.wind import *

wind_field = WindMap(output_fname)
display(wind_field)

v Center and Zoom

Center Lati... | 46.89985 Center Lo... 14.91497 Zoom level: 4
Select time step: 0
Select vertical level: surface

No velocity data

Leaflet | © OpenStreetMap © CartoDB
B EOR T HEEHYSCARESEE T E EAE R HLR lat-lon PR Y X © PLIT(UE R RN
] -

3.3.3 Ll s

BE— M > RLE - BB - TG - B S NI HIE o N E
HIZERIEIER R % —H T 2REY



output = interactive_pl;;t.children[—ii
interactive_plot

Contour: | t2m v |

X-component of vector: | u10 v
Y-component of vector: | v10 v
Time: () 0
Contour:
2-meter temperature (K);

Vector:
x-component: 10-meter zonal wind (m s~{-1}),

y-component: 10-meter meridional wind (m s~ {-1});
Initialized at 2019-06-05_12:00:00 UTC;
Valid at 2019-06-05_12:00:00 UTC

Ref: 11 m/s

T T
2536 268.8
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1 DO THIS FIRST: Select job

In [5]:  from cpas.ui import UIL
ui = UI().select_job()

Select Data: My data Demo data

Select Project: |2020-05-04 08:24:56Z EGU2020 HK_128-to-1km (generated by experimental OLAM-based algorithm; customized CPAS v0.4.0
2020-04-07 01:25:10Z Customized 160km-1km mesh for Hong Kong (generated by Lloyd algorithm; MPAS-A v5.2 experiments)
2020-04-07 01:24:13Z Standard 92km-25km mesh centered at Hong Kong (downloaded from MPAS-A; CPAS v0.3.2 HTS experi
2020-04-07 01:22:41Z Standard 60km-3km mesh centered at Hong Kong (downloaded from MPAS-A; CPAS v0.3.2 HTS experin|

Select Mesh: |2020-04-04 01:14:47Z Lloyd 160-to-1km
2020-04-04 02:02:05Z lloyd_160km-1km_dry_mpas_dynamicial_core

2020-04-08 02:19:18Z lloyd_160km-1km_shallow_water_solver

Simulation I Shallow Water Test

Select Shallow Water Test: |2020-04-07 01:08:48Z sw5
2020-04-07 01:08:47Z sw2

Found data files:

grid.nc | GlobalIntegrals*.txt

Ready to do plot_mesh() and visualize_mesh().
Ready to do plot_shallow_water_global_integrals().

PA_EBT# Demo data 618 T —E/KIASAE R - WEE - (SRR TARL
Globallntegrals™.txt 3 4: -

N{TELE plot_shallow_water_global_integrals()Ay{ChZEz -
4 SHALLOW WATER TEST

4.1 Plot global integrals

In [19]: ui.plot_shallow_water_global_ integrals()

Select Variable: globalFluidThickness

globalPotentialVorticity

globalPotentialEnstrophy

globalEnergy

globalCoriolisEnergyTendency
globalKineticEnergyTendency+globalPotentialEnergyTendency
globalKineticEnergy

globalPotentialEnergy

Plot Graphs

PR R FEAS 8 (ARSI - S “Plot Graphs izl » FY S IFH B M & -



Plot Graphs
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: JU pyter Logout | Control Panel

Files Running Clusters Nbextensions
Select items to perform actions on them. Upload <
Notebook:
0o - B/ Name ¥ te

Python 3 F

© download
Other:

(3 my_obs_data
Text File

O output Folder

O plot Terminal

3 resource 7 months ago

[ template 10 hours ago

& cpas-vis.ipynb Running an hour ago 103 kB

[ VERSION.txt 7 months ago 9B

st EEIFREY “New”, “Folder” - #£ Jupyter ZWuHL OISRk - AR » RBlE
“my_obs_data” LR ELRATOIESF T - fidi “Upload™#4 B & IRV ZEE -

: Jupyter Logout | Control Panel

Files Running Clusters Nbextensions

Select items to perform actions on them.

ew v | &

0 «~ B/ my obs_data Name ¥  Last Modified File size
O. seconds ago
[ 45007.03.02.2020.09.02.2020.1.0.0.cn.utf8.00000000.csv 3 months ago 17.7 kB
[ 45007.04.01.2018.13.01.2018.1.0.0.en.utf8.00000000.csv 19 days ago 30.2kB
[ 47936.19.12.2019.25.12.2019.1.0.0.en.utf8.00000000.csv 3 months ago 42.2 kB
[ 47936.20.12.2019.25.12.2019.1.0.0.en.utf8.00000000.csv 3 months ago 36.5 kB
[ ROAH.19.12.2019.25.12.2019.1.0.0.en.utf8.00000000.csv 3 months ago 64.1 kB

PUN/2 csv AT EREHER B -

# Weather station Hong Kong (airport), Hong Kong, WMO_ID=45007,selection from 04.01.2018 till 13.01.2018, all days

# Encoding: UTF-8

# The data is provided by the website "Reliable Prognosis", rp5.ru

# If you use the data, please indicate the name of the website.

# For meteorological parameters see the address http://rp5.ru/archive.php?wmo_id=45007&lang=en

#

"Local time in Hong Kong

(airport)";"T";"Po";"P";"Pa";"U";"DD";"F£";"££10"; "££3"; "N"; "WW"; "W1";"W2";"Tn"; "Tx";"C1l"; "Nh"; "H";"Cm"; "Ch";"VV";"Td"; "RRR"; "tR";

"E";"Tg";"E'";"sss"

8 "13.01.2018 23:00";"14.2";"768.7";"769.3";"0.6";"66";"Wind blowing from the east";"5";"";"";"10% or less, but not 0";"
tpttytt;"";"";"Stratocumulus other than Stratocumulus cumulogenitus.";"10% or less, but n 000";"No Altocumulus,
Altostratus or Nimbostratus.";"No Cirrus, Cirrocumulus or Cirrostratus.";"17.0";"7.8

9 "13.01.2018 20:00";"13.8";"768.1";"768.7";"0.9";"67";"Wind blowing from the east 5";

n17. 3w 6.0";"7.8 No precipitation®”;"12";"";"";"";"";

SO U e WwN e

i
;"no clouds";"

EEIG SR EAYAS -



5.1 Model evaluation against your observation data (sample code)

Free free to change the code for your observation data upload. See this blog article.

In [ ]:

import numpy as np

import pandas as pd

from datetime import timedelta

from cpas.evaluation import ModelEvaluation, csv2df

(my_lat, my_lon) = (22+18.534/60, 113+54.84/60) # Hong Kong (airport)
local_time_header = 'Local time in Hong Kong (airport)' # Column header in CSV file
local_time_offset = 8

my csv = 'my obs_data/45007.04.01.2018.13.01.2018.1.0.0.en.utf8.00000000.csv"’

raw_obs_df = csv2df(my_csv, sep=';', comment='#', index col=False)

obs_df = pd.DataFrame()

obs_df[ 'date_time'] = pd.to_datetime(raw_obs_df[local_time_header], format='$d.%m.%Y #H:%M') + timedelta(hours=-local_t
(obs_df['lat'], obs_df['lon']) = (my_lat, my_lon)

obs_df['t2m celsius'] = raw_obs_df['T']

me = ModelEvaluation(ui.mesh_ncfile, ui.diag_ncfile, obs_df)
me.met_combine()
comp = me.get_comparison()

mask = ~np.isnan(comp['t2m celsius_model'])
filtered = comp[mask]

filtered.xs(my_lat, level='lat').xs(my_lon, level='lon').plot(y=['t2m_celsius_model', 't2m celsius_obs'], figsize=(16,

VREE R 2 E BN 2—1> pandas DataFrame 1 - iE 35 YRR UTC ([EFrfR AR
[6]) 2 [RIAHRE > ROYEAEE S UTC UCECAT 8] o 205 IR EE X ER (RS » iEICESE T
FEEEBINEESE ~ 218 ~ S8R SR RN T & -

PTG > R BB T HYERR

— t2m_celsius_model
2m_celsius_obs

Jan
2018

date_time

6. NI

172 download_mesh()yfRiGH: -

6 MISC SERVICE

6.1 Download mesh

[5]

In [2]:

out[2]:

ui.download_mesh()

By downloading the mesh, | agree to the No Unauthorized Redistribution of Generated Mesh Files clause of the Terms and Conditions.
download/mesh.tar.gz

BEAGRIZRAT: » AERARER > Rn] LS i Mo -




7 API =H

{RET LA Jupyter 2147 IPython (A% (WERYRHETHIIRS (7 ) 2 APISTH -

7 API Signature and Docstring
Put cursor after the dot, hit , select method, hit [~ Ctri]+[- Enter|

In [1]: from cpas.ui import UI
?UI.visualize_mesh

Signature: UI.visualize_mesh(self, height='500px', width='100%', stroke_opacity= )
Docstring:

Use an interactive map and widgets to visualize the mesh

Parameters

height : str
The height of the interactive map to display.

width : str
The width of the interactive map to display.

stroke_opacity : float
Opacity for drawing strokes of cell edges

Returns



