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Overview

« Background covariance work
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» Gradient assimilation

* Summarize




Mesoscale background error
covariance recovery using time-lagged
ensembles




Estimating background error covariance
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Fig. 1: The background error covariance
u v |\B,|B, B, B, B, matrix (right) shown against the
background state vector (left).
v v |B,|B, B,|B,|B, Each square is itself a matrix of
zonal and meridional wind, potential
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State vector
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Green: variance, Blue: spatial covariance, Yellow: cross covariance, Red: cross-spatial covariance
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Time-phased model ensemble system

Q Hourly runs of the 40-km RUC forecast =
within a 12-h cycle .
(previous forecast up to 12h)
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Q Advantages
of the method:
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Fig. 4: Schematic illustration of time-phased ensemble
method for estimating error covariance.




@) Cov{UV) (m*s)  TIMELAG {b]l:m:i.luj[rnfs_: NMC

WA

Harzantal distance ki
Harisgntal distance ki)

0 1000 2000 000 A0 5000 =0 o 000 2000 3000 4000 5000 ED00
Haorizontal distaice (Km) Hariznnlal detanes (i)

(=) Canl, T} {mfs I-:} TIMELAG d) cau.-{un {mys K) NMC
JILI T T I\_\__.-l' _%\::5‘:'_"_ IE

2
m =
= Z
—

Hee zonkal cistancs (ki
orizontal distance (ke

o 1000 2000 3000 4000 5000 B0 L (L] 2000 000 000 SO0 000
Harizenial distasce (m) Huorizomal dislanca ikm)

Horizontal plot of Cov: TIMELAG vs. NMC




Overview

« Background covariance work

 Bias correction for the current GOES (12)
* Model initialization, using cloud data

* Gradient assimilation

* Summarize




Scatter plot of bias corrected data
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1.8 Million Data Pairs (20min, 10km)




Algorithm b
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Bias Correction
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Surface Temperature and Pressure
21 UTC 2002 June 12

=] Diabatic Initialization Procedure
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WRF-ARW simulation with 1-km grid increment

It intersects a developing storm within the >60 dBZ area.

Light blue line shows the position of cross sections in subsequent slides.

Identify clouds in radar, satellite,
and surface observations

Determine cloud depth

Assign a parabolic vertical velocity
profile such that maximum vertical
velocity is 10 m s for a cloud depth
of 10 km and model grid point spacing
of 1 km.

Set cloud relative humidity with
respect to water to 110%.

Compute balanced wind and pressure
fields with 3D variational analysis
using the continuity equation and
velocity tendencies as constraints.




Diabatic Initialization
21 UTC 2002 June 12

WREF initialization fields (timestep=0)

Upper Right:

Green shading is relative humidity

White contours for RH > 100% and 110%
Black contours cloud+ice mr > 0.1,0.5 g/kg
Blue contours snow mr > 4.0,8.0,12.0 g/kg
Blue contours rain mr > 0.01,0.1 g/kg
Purple contours graupel mr > 1.0,2.0 g/kg

Lower Right:
Reflectivity from Brian Colle’s equation
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Purple: Grapel

Black: Cloud
liquid and ice

Blue: Snow
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Blue: Rain




Updraft —> <«—— Downdraft

xl

Purple: Grapel

Black: Cloud
liquid and ice

Blue: Snow

Blue: Rain

WRF 5 second fields (timestep=1)

Upper Left:

Red shading diabatic heating

Blue shading is negative diabatic heating

Black contours are w > 0.2,2.0 by 0.2 m/s

Black dash contours are w < -1.0,-10.0 by 1.0 m/s

Upper Right:
Same as green scale in wrf initialization plot

Lower Right:
Reflectivity from Brian Colle’s equation




Updraft

xl

Purple: Grapel

Black: Cloud
liquid and ice

Blue: Snow

Blue: Rain

WRF 30 second fields (timestep=06)

Upper Left:

Red shading diabatic heating

Blue shading is negative diabatic heating

Black contours are w > 0.2,2.0 by 0.2 m/s

Black dash contours are w < -1.0,-10.0 by 1.0 m/s

Upper Right:
Same as green scale in wrf initialization plot

Lower Right:
Reflectivity from Brian Colle’s equation
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CloudSat and LAPS Comparisons

CloudSat

LAPS Cloud
Analysis

December 2006 Snowstorm case, Cross section running NE to SW through ROC
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Gradient approach is to utilize only
satellite gradients in the analysis

New method

Better structure .8




Spectrum Cross Section of Gradient Method
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Summary

« NOAA/OAR is well positioned to work in
areas of JCSDA interest.

* In order for GSD as part of OAR to
continue our relationship with JCSDA, we

must get more support.

* No funding was transferred to OAR from
the Joint Center in 06.

* Work shown here will die on the vine
unless there is some change.
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It Goes Deeper than Funding
Support

» Last year we prepared a comprehensive
summary of cases to ascertain GOES
moisture problems. This fostered little
interaction.

* This year we have provided bias
corrections for GOES 12 moisture to
NESDIS and no action has resulted.

* \We must cooperate to be successful.




From the JCSDA Strategic Plan
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From the JCSDA Strategic Plan

Inter-Agency Relationships
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Applications and Research
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