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of Great Plains low-level jet diagnostics, as well as the CGT index. We will also quantify the representation 

of the North Pacific jet and its variability in AMIP simulations using the North Pacific jet phase diagram 

(Section 3.2.6). We will be able to identify biases with respect to the representation and evolution of the 

North Pacific jet in conjunction with certain CGT regimes and in advance of coupled and uncoupled low-

level jet types. We will evaluate time series of E3SMv2-derived low-level jet coupling, North Pacific upper-

level jet phase, and CGT indices using indices computed from ERA5 reanalysis, and may intercompare 

them with estimates from other CMIP6 model estimates to add further context. In particular, we will 

quantify the correlation of May-June Great Plains low-level jet types (i.e., coupled or uncoupled) with the 

CGT index as we did in Agrawal et al. (2021). Of the simulated years, we will identify CGT neutral and 

10th and 90th percentile years for subsequent idealized experiments (EXP. 3). Based on ERA5, 2007 is 

neutral (CGT=0), 2008 represents the 90th percentile (CGT=+1.43), and 2009 represents the 10th percentile 

(CGT=-1.53). The composite climatological CGT wave structure can be compared against the fabricated 

Rossby wave structure in subsequent idealized experiments (EXP. 2-3). 

3.4.2 Task 2: ENSO pre-conditioning of CONUS winter–

spring soil moisture and temperature.  

 

Experiment 2 will elucidate E3SMv2’s geographic placement 

and magnitude of ENSO- and PDO-related land surface 

anomalies. The typical ENSO event lasts 9-12 months. EP 

events tend to start in March-April and CP events start later in 

July, but both types of events tend to peak in DJF (e.g., 

Rasmusson and Carpenter 1982). We will perform a matrix of 

E3SMv2 AMIP simulations covering all combinations of 

neutral and ±1.65σ EP, CP, and PDO indices (TABLE 1). For 

each of the 15 ENSO-PDO combinations, we will produce a 3-member time-lagged ensemble to address 

internal atmospheric variability. Each individual simulation will span 9-months, from the start of the ‘water 

year’ in October through June to capture the evolution of SST anomalies during the developing and 

decaying phases of the ENSO. The initial land condition for all simulations will correspond to the 

climatological mean (1980-2019) conditions from the ELMv2 retrospective simulations (EXP. 1). The 

neutral ENSO/neutral PDO case will comprise the F2010 compset, representative of 2005-2014 mean 

climate, and other simulations will add-on regional, time-varying SST anomalies accordingly. 

 

The ENSO and PDO SST patterns will come from the monthly 1.0° x 1.0° CMIP6 SST input4MIPs dataset 

covering 1870-2017 (i.e.,input4MIPs.CMIP6.CMIP.PCMDI.PCMDI-AMIP-1-1-4; Durack et al., 2018). In 

order to extract the dominant spatial patterns, SST anomalies will be regressed onto the indices of the EP 

and CP types of the ENSO (Kao and Yu 2009) and the low-pass filtered component of the PDO. The 

regressed tropical Pacific (20°S-20°N) and northern Pacific (20°–70°N, 110°–260°E) SST anomalies will 

be amplified to 1.65-sigma of long-term variabilities before they are added to or subtracted from the F2010 

climatological SSTs to construct global patterns that will be used to force E3SMv2 in AMIP style 

experiments. The peak phases of the SST anomalies will be placed in December of each member. Because 

we are focusing on May–June, we do not consider AMO variability; climatological mean SSTs are 

prescribed outside of the ENSO and PDO perturbation regions. 

 

Experiment 2 will result in a detailed understanding and characterization of winter–spring soil moisture and 

temperature anomalies within CONUS related to EP and CP ENSO events during different PDO phases. 

Spatial patterns of ENSO- and PDO-related soil moisture and temperature anomalies over CONUS will 

0 +1.65σ PDO -1.65σ PDO

0 • • •
-1.65σ EP • • •
+1.65σ EP • • •
-1.65σ CP • • •
+1.65σ CP • • •

ENSO
PDO

TABLE. 1.  EXP.2. ENSO/PDO Impacts. 1 OCT–
30 JUN, 3 time-lagged ensemble members. 
 

Objectives

1) Identify and diagnose systematic E3SMv2 
time-mean model biases in land states, 
teleconnections

2) Quantify and spatially demarcate E3SMv2 
ENSO and PDO-related December–March 
land surface anomalies in CONUS

3) Understand how elevated surface heating 
anomalies modulate E3SMv2’s 
representation of the western Asia–North 
America teleconnection.

4) Evaluate E3SMv2 S2S forecast skill and 
how elevated anomalies impact forecasts

5) Integrate supporting tools into E3SM 
Diagnostic Tools
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