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CAUSES. Clouds Above the United States and Errors at the Surface

Adot What is CAUSES?
Experiment
, Purpose
Timetable
News The Clouds Above the United States and Errors at the Surface (CAUSES) is a joint GASS-RGCM-ASR model

intercomparison project with an observationally-based focus, which evaluates the role of clouds, radiation and
Contact precipitation processes in contributin to the surface temperature biases in the region of the central United States.
These biases are seen in several weather and climate models.
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Diagnosing the Warm Bias in the Benj et al 2016 — MWR — RAP/HRRR

Central United States 32
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A set of four papers published in JGR: Atmospheres present results from a projeci ‘g o
investigating why models predict warmer surface temperatures than are observed é e
the central United States. : "
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Unified model development in NOAA/ESRL
(ESRL divisions: GSD with PSD/GMD/CSD), NCEP, NCAR, etc.)

Spatial resolution K S 13km 10-15km 15-60km
Forecast range - 1-39h 1-10 day Week 2 — 9 month
Domain Regional %\ | |Regional Global Global

Model development HRRR (High-Resolution RAP (Rapid NGGPS - FV3 SubX - current FIM-

area Rapid Refresh model) - Refresh) (current physics HYCOM coupled
testing with FIM seasonal (for SubX exper,
and FV3) 2019 switch to FV3)
Data assimilation Radar/cloud/surface/land, 4D Ensemble DA
3km ensemble DA - (Whitaker-PSD,
- EMC) [—/
Dynamic core numerics Use/refinement of WRF- FV3 — cubed
ARW, hybrid vert coordinate- sphere, FIM -
icosahedral o
physica[ PBL/MYNN, cloud Same as HRRR but  GFS physics + Grell- 1) GFS physics + Grell-
. . microphysics (Thompson),  with Grell-Freitas  Freitas cu. Testing  Freitas cumulus. 2) Full
AR A RUC land-surface, scale-aware full HRRR/RAP HRRR suite including
cumulus suite Grell-Freitas

Application of inline 2-aerosol — NCEP, testing of “ + gas-phase 18-aerosol and gas- 18-aerosol only so far

Clouds, precipitation Clouds Clouds, blocking,  Clouds, blocking,

precipitation precipitation
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RAP/HRRR: NOAA Hourly-Updating

Weather Forecast Suite
- July 2018 NOAA/NCEP upgrade

40°N

13-km Rapid Refresh
L@"
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(RAPv4) — to 39h (July 2018
3-km

High-Resolution
Rapid Refresh
Alaska (HRRR-AK) EX

30°N

20°N

10°N

40°N Initial & Lateral
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3-km
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(HRRRv3) — to 36h

36 hr (Jul 2018)

(Jul 2018)

Applications
* Severe weather
* Aviation/transportation

140°W 130°W  120°W  110°W  100°W  90°W 80°W * Energy
* Hydrology/ Nat. Water Model
All critically dependent on clouds
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