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1. This document

This is a monthly report of NCAR’s progress on tasks listed in the ATEC-4DWX Project’s annual statement of work (SOW) for FY09.  Descriptions of tasks are abbreviated.  For full descriptions, please refer to the SOW.  The sections, subsections, and tasks are numbered to match those in the SOW, which is why this document contains no section 3.

2. Themes and goals for the fiscal year


During FY09 NCAR will turn more attention to customizing 4DWX for each range by optimizing the configuration of the NWP core of the system (e.g., number of vertical levels) and by exploring ways of improving or adding to the coupled applications driven by the NWP model’s output.  The 4DWX ensemble will be extended to ATC, in demonstration mode, and it will be calibrated.  This will be the first year of a multi-year reduction in the resources spent on graphical applications; NCAR will increasingly rely on third-party applications, for which NCAR will provide data translators. MetVault will play a key role in this reduction.  The Web Portal will become the range’s chief interface to 4DWX.
3. Programmatic tasks

3.1 In-process review

A. IPRs
Report:
Damon Room and FL2 3099 have been reserved for 21–23 April 2009.

3.2 Forecasters’ Training

A. Forecasters Training
Report:
The classroom at NCAR’s Center Green campus has been reserved for 24–26 February. 

3.3 Internships
A. ATEC internships
Report:
Discussion is on-going with Aaron Reynolds at DPG.  We’ve encouraged him to plan a visit to NCAR in order to analyze 4DWX output for the cases studies that he has proposed.

4. Technical tasks

4.1 Support

A. Help Desk
Report:
Standard support is on-going.

B. 4DWX Knowledge Base
Report:
Standard maintenance is on-going.

C. Teleconferences with each range
Report:
Teleconferences continue as scheduled.  During the October all range teleconference, the proposed DAS 3.0 release timetable was discussed with the ranges and adapted to fit each range’s schedule.
4.2 Customization of 4DWX for each range

A. Simulated soundings for WSMR
Report:
WRFV3-RTFDDA simulations have been rerun for all the cases with a new version that incorporates a fix to the microphysics bug discussed during the Aug 2008 IPR.  Pseudo-soundings and pseudo-SAMS on Domain 4 were retrieved for analysis.  Simulations are now being analyzed and results will soon be presented to WSMR.

B. Gridded bias correction of WRF model
Report:
R&D is complete.  Tests were successful.  Algorithms are now being adapted for inclusion in operational installations of 4DWX.

C. Polar WRF model
Report:
Contacted David Bromwich at Ohio State University and obtained Polar WRF code from him.
D. Enhance WRF model physics for CRTC
Report:
Continuing to study clouds’ effect on surface temperature.  Correlation coefficients were computed to quantify the large sensitivity of trace cloud amounts on skin temperature.  Conducted additional experiment with cloud-process being turned-off and we are now analyzing the results.

E. Cold-air damming’s local affects at ATC
Report:
Conducted teleconference with ATC forecasters (late Sep).  Have set up E-RTFDDA to run case studies with a variety of physical parameterizations.
F. Improved forecasts of gravity waves at WSMR
Report:
No work.

G. E-RTFDDA output for CMAQ at UDAQ
Report:
UDAQ is working with Scott Halvorson to retrieve E-RTFDDA for a case period.  NCAR assists Scott upon requests.  NCAR will monitor feedback from UDAQ, and will make recommendations for how to transfer real-time data to UDAQ if UDAQ determines that the E-RTFDDA output is valuable.

H. Surface snow cover and depth downscaling scheme for DPG and CRTC
Report:
No work.

I. Three-dimensional sound ray-tracing package
Report:
No work.


J. Derivation of Cn2 from 4DWX output
Report:
No work.

K. Sensitivity of NAPS to parameterizations in the WRF model
Report:
No work.

L. Alternatives to NAPS
Report:
No work.
4.3 User applications

A. Graphical tool for viewing 4DWX’s verification statistics

Report:
System for pairing forecasts with observations then storing data is complete.  Also completed functional GUI (outside of operational framework) that shows time series of stats for temperature, wind, humidity, and pressure from WRF- and MM5 based 4DWX.
B. Object-oriented verification of precipitation
Report:
No work.

C. Verification of 4DWX mesoscale ensemble
Report:
Working on automated set of verification tools to provide plots of Brier Score, Continuous Rank Probability Skill Score (CRPSS), Rank Histogram, Relative Operating Characteristic (ROC), and a new score we've developed to verify the utility of the varying spread of an ensemble as a representation of expected forecast uncertainty.

D. Operational forecast aids
Report:
Refining aid based on 2-h changes in 10-m wind.  Results submitted to Weather and Forecasting.

E. MetVault
Report:
 The MetVault v1.0 release began as part of the DAS v3.0 installation at the ranges.  New development work is underway to support forecast model data in the MetVault repository.
F. 4DWX Web Portal
Report:
The 4DWX Web Portal v1.0 release began as part of the DAS v3.0 installation at the ranges.  New development work is underway to upgrade the portal base code and support additional sounding output formats.


G. GMOD

Report:
No work.


H. MIR
Report:
The MIR database deployment began as part of the DAS v3.0 installation at the ranges.


I. Maintenance of JViz and plan for retirement
Report:
Maintenance on-going as needed.
4.4 NWP modeling
A. Upgrade to WRF model v3
Report:
WRFV3-RTFDDA has been formulated and tested with E-RTFDDA (parallel runs for DPG and test runs for ATC) via various case studies.  The upgrade to v.3 will be made to range systems and E-RTFDDA in December along with PBL modifications mentioned under 5.4.J.

B. Refine nudging scheme in RTFDDA
Report:
No work.

C. Hybrid data-assimilation scheme
Report:
Started testing the hybrid radar data assimilation for a selected week of IHOP-2002 convective events.

D. Calibration of 30-member ensemble
Report:
Tools have been completed for automated calibration of temperature at specific locations where historical observations are available.  Wind speed and direction, relative humidity, and precipitation are next.  Incorporation into real-time system still needs to be done.
E. Demonstration ensemble for ATC
Report:
E-RTFDDA has been constructed for ATC domains and tested with 16 members on a cluster at NCAR. We expect to set up the system on the ATEC HPC in several weeks.  If the HPC and associated systems are stable, we should be able to release ATC-E-RTFDDA real-time products starting next month.
F. Dynamical selection of potential ensemble members
Report:
Still weighing merits of various options.
G. Ensemble of global models to prescribe initial and boundary conditions for 4DWX ensemble
Report:
No action.

H. General improvements to E-RTFDDA perturbation schemes.
Report:
RTG 8km daily SST data were incorporated into both MM5 and WRF members.  Fixed two bugs in Chesapeake Bay SST specification and MM5 soil temperature specification along coastline.
I. MODIS SSTs in 4DWX system
Report:
Modifications and testing are on-going under funding from different project.

J. Other general improvements to 4DWX
Report:
Modified PBL height diagnostics in WRF YSU scheme, which greatly corrects overprediction of  PBL heights. WRF MYJ TKE-based PBL was also adjusted for both stable and convective conditions. 
4.5 Auto-Nowcaster and convective weather forecasting 

A. RTTC’s use of LMA data from UAH
Report:
LMA is operated by NASA-MSFC.  NCAR has contacted Dr. Walt Petersen of UAH who responded that there are two options: have UAH push to RTTC the data that are already being supplied to the National Weather Service.  He also said that they can supply images.  Both options are being considered.  Walt is willing to help.
B. ANC at EPG
Report:
No work beyond the verbal outline of costs provided at the August IPR.
C. Short-term lightning potential forecasts at EPG
Report:
A parameter file within the short-term lightning potential forecasts was corrected, which improved predictions.

D. VLAS at DPG
Report:
NCAR requested sample data from Ed Argenta but have not yet received them.
E. VDRAS and ANC at DPG
Report:
Writing online documentation for scientific users.

F. Long-term probabilistic forecasts of lightning at WSMR
Report:
Finished writing software to compute the lightning forecast based on RT-FDDA.  Next, statistical verification of forecasts will be conducted.
G. Refined ANC forecast logic at WSMR
Report:
Added total lightning membership functions to the ANC.  Those functions now will be tuned.
H. Upgrade of VDRAS at WSMR
Report:
VDRAS code has been upgraded at WSMR. Some additional testing is planned.

I. AP ground clutter removal at WSMR.
Report:
No work.
Operational support for the ANC and ANC-Lite
Report:
Completed upgrades of the computer systems at WSMR and EPG. ANC machines were upgraded to Redhat 5.0.  An upgrade of the CIDD executable was installed at WSMR.   A teleconference was held on October 9 with the NOAA Radar Operations Center to discuss the communications plans and needs between the Holloman NEXRAD and WSMR.  Converting from the BDDS connection to an LDM connection will be done in the future and will ensure continued direct connection to the radar
4.6 Tasks funded through other sources but leveraged to benefit ATEC-4DWX project

A. STAR’s CFDDA climatographies for the ATEC ranges
Report:
The capability to use with WRF V3 0.25° land cover, soil temperature and moisture from NASA Global Land Data Assimilation System (GLDAS) and 0.25° Sea Surface Temperature from NCEP Optimal Interpolation database have been added to the C-FDDA software.  With the additions of those two functionalities, major coding tasks are now completed and software is now waiting to be ported onto HPC clusters.

4.7 Hardware, operating systems, and security
A. Data storage
Report:
No purchases.

B. New office computers for project staff
Report:
No purchases.

C. GPU and/or cell technology
Report:
No work.

D. Consolidation of 4DWX model runs
Report:
No work.

E. Operating systems
Report:
An NCAR system administrator went onsite at Aberdeen and successfully upgraded the 4DWX DAS operating systems and met with the local DOIM staff.
F. Security
Report:
NCAR staff took online Army Information Assurance tests and applied for NACs as requested by Scott Halvorson for Dugway security policy changes.   Security policies were also discussed in a teleconference with ATC and Scott Halvorson.
4.8 Management
A. NCAR’s project management

Report:
No change.
4.9 Administration and miscellany

A. Proposal to use MSRC facilities to run a very large ensemble
Report:
No work.

B. Articles, posters, and talks

Report:
Several people planning to attend AGU and AMS meetings in next few months.  Manuscripts submitted to peer-reviewed journals:

Rife, D. L., C. A. Davis, and J. C. Knievel, 2009:  Temporal changes in wind as objects for evaluating numerical weather prediction.  Wea. Forecasting, submitted.

· APPENDICES

A Acronyms


4DWX

Four-Dimensional Data Assimilation and Forecast System

4DWXDB
4DWX database

AP

Anomalous propagation

ATEC

U.S. Army Test and Evaluation Command

ATC

Aberdeen Test Center

AUSA

Association of the U. S. Army

CFDDA

Climate FDDA

CMAQ

Community Multiscale Air Quality Model
COAMPS
Coupled Ocean/Atmosphere Mesoscale Prediction System
CRTC

Cold Regions Test Center

DPG

Dugway Proving Ground

EPG

Electronics Proving Ground

ERTFDDA
Ensemble-RTFDDA

GMOD

Global Meteorology on Demand

GPU

Game processing unit

HPC

High performance computer

HPCMP

HPC Modernization Program

IPR

In-process review

KB

Knowledge Base

LMA

Lightning mapping array

MIR

Meteorological Information Repository

MIPR

Military Interdepartmental Procurement Request
MODIS

Moderate Resolution Imaging Spectroradiometer

MODTRAN
Moderate resolution atmospheric transmission

MSFC

Marshall Space Flight Center
MSRC

Major Shared Resource Center

MYJ scheme
Mellor-Yamada-Janjic


NAPS

Noise Assessment and Prediction System
NASA

National Aeronautics and Space Administration

NCAR

National Center for Atmospheric Research

NCEP

National Centers for Environmental Prediction

NRL

Naval Research Laboratory

NSF

National Science Foundation

NVL

Night Vision Laboratory

NWP

Numerical weather prediction

PBL

Planetary boundary layer

RTFDDA
Real-Time Four-Dimensional Data Assimilations system

RTTC

Redstone Technical Test Center

SST

Sea-surface temperature

STAR Inst.
Science and Technology in Atmospheric Research Institute

UAH

University of Alabama at Huntsville

VLAS

Variational Lidar Analysis System

VDRAS

Variational Doppler Radar Analysis System

WRF model
Weather Research and Forecasting Model

WSMR

White Sands Missile Range

YPG

Yuma Proving Ground

YSU

Yonsei University

B Detailed milestones of selected tasks


Development of hybrid data assimilation


· Implement 3DVAR and hybrid algorithms in operational RTFDDA system control framework, and test continuously cycling for a one-week period of active moist convection during IHOP-2002.  Also conduct baseline modeling with RTFDDA and hybrid 3DVAR DA without radar data. 

· Tune the system engineering and scientific performance for the 1 week IHOP period. 

· Develop radar data pre-processing procedures including data QC, and interpolation for ATC domain 2 and 3.  Run the hybrid RTFDDA at ATC in parallel with the ATC operational RTFDDA system for comparison.

· Operationally deploy for ATC and start work on other ranges.

· Incorporate other data (e.g., satellite radiance, GPS precipitable water) into hybrid RTFDDA.
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