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Introduction of 
WACCMX and JEDI



WACCM-X is built on WACCM 
WACCM is built on CAM 
CAM is the NCAR Community Atmosphere Model

The Whole Atmosphere Community Climate Model 
with thermosphere and ionosphere extension 

(WACCM-X)

WACCM-X is a model of the entire 
atmosphere that extends into the 
thermosphere and includes the ionosphere. 



JEDI Generic Design

(JEDI Academy)

Generic, portable, 
model-agnostic DA 
system

Use object-oriented 
and generic 
programing

Each model 
implements 
pre-defined abstract 
interfaces

CAM



OOPS

GEOS

MPAS

WRF

UFO

IODA

SABER

UFO 
(Unified Forward 
Operator)
The ‘app-store’ of 
model-agnostic 
observation operators

IODA 
(Interface for Observation 
Data Access)
Performs all the I/O of the 
observations 

OOPS 

(Object Oriented 
Prediction System)
Full data assimilation 
generic algorithms

SABER 

(System-Agnostic 
Background Error 
Representation)
Generic background error 
covariance (incl. BUMP)

CICE5

FV3GFS

CAM

JEDI Components

(JEDI Academy)



JEDI

DAR
T

…
…

JEDI workflow



CAM-JEDI Progress



Bundle containing all the 
repositories needed to build the 
JEDI interface for NCAR's 
Community Atmosphere Model 
(CAM).

Instead of linking WACCM-X with 
JEDI directly (as with fv3, MPAS), 
we will run them separately, 
communicating through files like 
in DART

cam-jedi : the interface between WACCM-X and JEDI

CAM repo in Github

cam-bundle : run the JEDI



The model interface classes

Geometry &  
GeometryIterator

Fields & State & 
Increment

VariableChange

HofX



Geometry type

geometry.yaml: read variables from nc file

Geometry and GeometryIterator class

Atlas: a ECMWF library for parallel 
data-structures supporting unstructured grids and 
function spaces

input_geo.nml: to generate the atlas grid



field and fields type: used in State and Increment class Model Space: State

Model Space: Increment

Derived

Derived

Fields-State-Increment class



Fields-State-Increment class
Fields

State Increment
InheritanceInheritance



VariableChange class
/cam-jedi/src/camjedi/VariableChange/



(JEDI Academy)

HofX application

Current status: 
implement HofX for radiosonde and  ionosonde observations

computes simulated observations H(x) :
by interpolating model state variables to observation locations 
and applying the corresponding observation operators.



HofX application

yaml input
nomodel: not propagated 
in time by model itself

main/ 
hofx.cc

HofX ctest

-ObsSpace(OBS): Metadata
-GeoVaLs(OBS): variables/location 
info
-ObsOperator(OBS): H simulate obs

-Observers(Model, OBS) 
-Observations(OBS): H(x), QC, R, O-B

obsout.nc



Next Step:
• H(x) application for radiosondes and ionosondes.

• integrating JEDI observation operators for meteor radar and GOLD observations into a 3DVar 
application with cam-jedi (SWORD Program task2.2 by Fazlul Laskar and Noah Peterson)

Next year
Complete initial WACCM-X/JEDI model interface and test single time-step applications using 3D-Var

the following year
Perform initial cycling DA experiments using ensemble methods (LETKF)

Summary:
• Have started implementing a jedi interface to WACCMX
• And are now working on an H(x) application for radiosondes and ionosondes.


