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Background (AMWG diagnostics)

AMWG Diagnostics Package
f.e21.FWscHIST.ne30 1.48 BL10 cam6 3 03S.tphysac_reorder zm2 clubb-exp2.001.hf2 ~ e (D I

and — DLy FEE ie-ki

OBS data (info) e on e s Dtoeer

Set Description Click on Plot Type

1 Tables of ANN, DJF, JJA, global and regional

means and RMSE. o -

2 Line plots of annual implied northward " ===l e
transports.

3 Line plots of DJF, JJA and ANN zonal means
4 Vertical contour plots of DJF, JJA and ANN
zonal means

4a Vertical (XZ) contour plots of DJF, JJA and
ANN meridional means

5 Horizontal contour plots of DJF, JJA and ANN
means

6 Horizontal vector plots of DJF, JJA and ANN
means

7 Polar contour and vector plots of DJF, JJA and
ANN means

8 Annual cycle contour plots of zonal means

9 Horizontal contour plots of DJF-JJA
differences

10 Annual cycle line plots of global means

11 Pacific annual cycle, Scatter plot plots

12 Vertical profile plots from 17 selected stations
13 Cloud simulators plots

14 Taylor Diagram plots

15 Annual Cycle at Select Stations plots

16 Budget Terms at Select Stations plots

et mi

Haght (xm)

[P——
$ 2 2
N\
N
R freceratin merme e
CEENE
Fressre

IfMAMIIASOND

[oTe—

WAWG Set Description

1 Tables of regional min, max, means

2 Seasonal cycle line plots of SP, SM, EQ, NM,
NP zonal means (vertical log scale)

3 Vertical season cycle plots of SP, SM, EQ, NM,
NP zonal means (vertical log scale)

4 Vertical contour plots of JUN, DEC, DJF,
MAM, JJA, SON and ANN zonal means
(vertical log scale)
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10 Annual cycle line plots of global means

11 Pacific annual cycle, Scatter plot plots

12 Vertical profile plots from 17 selected stations
13 Cloud simulators plots

14 Taylor Diagram plots

15 Annual Cycle at Select Stations plots

16 Budget Terms at Select Stations plots

A collection of NCL scripts
wrapped in a (C-)Shell Script.
In other words unsustainable
legacy code.
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Background (AMWG diagnostics)

AMWG Diagnostics Package
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2 Line plots of annual implied northward . ===l
transports.

3 Line plots of DJF, JJA and ANN zonal means
4 Vertical contour plots of DJF, JJA and ANN
zonal means

4a Vertical (XZ) contour plots of DJF, JJA and
ANN meridional means

5 Horizontal contour plots of DJF, JJA and ANN
means

6 Horizontal vector plots of DJF, JJA and ANN
means

7 Polar contour and vector plots of DJF, JJA and
ANN means

8 Annual cycle contour plots of zonal means

9 Horizontal contour plots of DJF-JJA
differences

10 Annual cycle line plots of global means

11 Pacific annual cycle, Scatter plot plots

12 Vertical profile plots from 17 selected stations
13 Cloud simulators plots

14 Taylor Diagram plots

15 Annual Cycle at Select Stations plots

16 Budget Terms at Select Stations plots

A collection of NCL scripts
wrapped in a (C-)Shell Script.
In other words unsustainable
legacy code.

Also an incredible success,
was used by scientists for
over 20 years.

WAWG Set Description

1 Tables of regional min, max, means

2 Seasonal cycle line plots of SP, SM, EQ, NM,
NP zonal means (vertical log scale)

3 Vertical season cycle plots of SP, SM, EQ, NM,
NP zonal means (vertical log scale)

4 Vertical contour plots of JUN, DEC, DJF,
MAM, JJA, SON and ANN zonal means
(vertical log scale)
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AMP Diagnostics Prototype 77 = NCAR

National Center for Atmospheric Rescarch
Boulder, Colorado

Case Home Links v+ About Contact

Test Case: b.e23_alphal7f.BLT1850.ne30_t232.094 - years: 2 - 21
|Baseline Case: b.e23_alphal7f.BLT1850.ne30_t232.093 - years: 2 - 21

Plot Types

Tables LatLon LatLon_Vector Zonal

Meridional NHPolar SHPolar Special

The AMWG Diagnostics Framework (ADF) is a Python-based replacement for
the original diagnostics, including an attempt to use widely-supported tools (e.g.
xarray) and more modern software practices (e.g. OOP).
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VARIABLE UNIT CASE BASELINE DIFF
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New ADF features
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High-top CAM/WACCM plots
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CAM-Chem

. Boulder
Carbon Monoxide
Jan
0 1 1 1 1
Total column carbon monoxide (CO): January ]
MOPITT CO 2002-2021 MOPITT CO standard deviation 200 o B
: - E A 2 3 : s
2 % o . F SRR o ] o
= £ 400 A - £
[} o ] o
E i 2 g >
= o ﬁ 600 - - ﬁ
© 6% e E et
- § o B [a
o . i Ozone
120°W 60°W 0° 60°E 120°E 00011 S ———
Model CO (smoothed) 0 25 50 75 100 125
— ; o
N _ Ozone (ppb
o H 6000 — 1 1 1 1
-qg) 25‘ E Mean: 2444.1 2482.8 2567.9
= o oo 2 Abs. Diff: 38.7 123.8
£ 3 . 5000 r: 0.91 0.7 B
5 o
OZ’S 71.5;

Longitude Longitude

Ozone (ppb)
Ozone (ppb)

(0 R o i B B A

2 4 6 8 10 12
Month

NCAR

UCAR ADF Updates




summer: 19961001-20051231
precip (color)

: U (lines)

Convective Transition Basic Statistics (QBOI.EXP1AMIP.001)

Process-Oriented Diagnostics
Available by running ADF
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Diagnostic

NOAA Model Diagnostic Task Force (MDTF)
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Coupling with CUPID

Current Status
Example ADF Notebook implemented in CUPID
Time Series functionality pulled out into core
CUPID code so all components can use it (or
so that it can be easily replaced with a better
system).

Future Efforts
Run ADF as a script instead of as a notebook

(which should provide CUPID full ADF
functionality).

Pull out additional ADF-internal routines (e.g.
climatology generation) to make them available
CUPID-wide.

‘ ADF Updates

ADF Diagnostics In Jupyter
This notebook will run the Atmospheric Diagnostic Fra

Note that it was developed to run on Cheyenne/Caspar

Setup

Required packages

os.path
pathlib
sys

Timeseries generation tool adapted from ADF for general CUPiD use.

om _ future__ import annotations

import glob

import multiprocessing as mp

import subprocess
from pathlib import Path

import xarray as xr




Future Design plans

» Reduce amount of class inheritance (instead
make more independent classes that use each [_mﬁgﬁe_yam, ] [va,__m_ym ]
other). '

* Implement more dask (distributed parallel
computing) functionality

* Implement more automated unit testing

CUPID-ADF
« Allow ADF to be configured via python @ - vsermodited fies
dictionary (so CUPID can control high-level 7] = ADF i, testedinted by Github = ADF “scripts”, manually tested

= list of community-provided
python scripts (*except time
series)

configuration).

= = ADF Class under
ADFClass [ | piema

» Allow ADF to use provided computing/dask
environment.
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Final Thoughts
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Final Thoughts

« CUPID, ADF, or any new diagnostics system, needs more
than a small FTE contribution in order to fully succeed,
especially as it gets more mature (and complex).
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than a small FTE contribution in order to fully succeed,
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« Hackathons and Interns will not save the day.
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Final Thoughts

« CUPID, ADF, or any new diagnostics system, needs more
than a small FTE contribution in order to fully succeed,
especially as it gets more mature (and complex).

« Hackathons and Interns will not save the day.
* |tis still unclear to me where to draw the line between what

should be in a diagnostics package and what should just stay
with a particular scientist/journal article.
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Final Thoughts

« CUPID, ADF, or any new diagnostics system, needs more
than a small FTE contribution in order to fully succeed,
especially as it gets more mature (and complex).

« Hackathons and Interns will not save the day.

* [tis still unclear to me where to draw the line between what
should be in a diagnostics package and what should just stay
with a particular scientist/journal article.

« High resolution is going to just mess all our stuff up.
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Thanks for listening!

Any Questions?
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