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COMPARATIVE VERIFICATION OF LOCAL AND GUIDANCE
SURFACE WIND FORECASTS--NO. 4

Gary M. Carter and George W. Hollenbaugh

We have verified TDL's automated forecasts of surface wind for the months

of April through September 1975. These forecasts were based on the warm
season (April-September) regression equations described in National Weather
Service (NWS) Technical Procedures Bulletin No. 86 (NWS, 1973a) during April
through July, and the new warm season equations described in NWS Technical
Procedures Bulletin 137 (NWS, 1975) during August and September.

This verification study was conducted in conjunction with the NWS combined
aviation/public weather verification system (NWS, 1973b). Scores for the
objective guidance forecasts are presented here along with corresponding
scores for local forecasts prepared at Weather Service Forecast Offices
(WSF0's). Table 1 shows the 94 stations which were used. The Technical
Procedures Branch of the Office of Meteorology and Oceanography furnished
the local forecasts.

Since the local forecasts were recorded as calm if the wind speed was ex-
pected to be less than 8 knots, the comparison was conducted in two ways.
First, for all those cases where both the local and guidance wind speed fore-
casts were at least 8 knots, the mean absolute error (MAE) of speed was com-—
puted. Cases where the observed wind was calm were then eliminated from that
sample and the MAE of direction was computed. Secondly, for all cases where
both local and guidance forecasts were available, skill score, percent correct,
and bias by category (i.e., the number of forecasts in a particular category
divided by the number of observations in that category) were computed from
contingency tables of wind speed. The seven categories were; less than 8,
8-12, 13-17, 18-22, 23-27, 28-32, and greater than 32 knots. Tables 2-6

show the comparative verification scores for the 6-month period April through
September 1975, while tables 7-11 show the corresponding contingency tables.
Scores are given for three projections. These are 18, 30, and 42 hours for
the guidance forecasts which were made from 0000 GMT data. However, the local
forecasts were not released until 1000 GMT, so about 9 hours later data were
available for their preparation. It should also be noted that the objective
speed forecasts were enhanced by the method described in NWS Technical Pro-
cedures Bulletin No. 102 (NWS, 1973c) during April through July. Beginning

in August all our speed forecasts were "inflated" by the technique illustrated
in NWS Technical Procedures Bulletin No. 137 (NWS, 1975).

Statistics for all 94 stations combined are shown in Table 2. The MAE scores
for direction reveal an advantage for the guidance that increases from 3°

at 18 hours to 6° at 42 hours. The mean error, skill score, and percent

correct of speed forecasts are better for guidance forecasts at all three
projections, but in general these scores do not exhibit the relative improvement
of guidance with longer projections that is shown for the direction forecasts.
The individual biases by category from the contingency tables show that both
guidance and locals tend to underforecast the higher wind speeds.



Tables 2-6 and 7-11 show results for the NWS Eastern, Southern, Central, and
Western Regions, respectively. Category two (8-12 knots) is overforecast

by the objective system for all three projections in each region, while the

frequencies of occurrence of categories four (18-22 knots) and five (23-27)

are generally underforecast.

Except for the 18-hr and 30-hr percents correct for the Western Region (see
Tables 6 and 11), the MAE's, skill scores, and percents correct for TDL's
objective guidance forecasts are better than those for the NWS local forecasts.
However, our objective forecasts still have undesirable bias characteristics,
although not nearly as severe as was the case in a previous warm season
verification study (Carter, et. al., 1975). Now that we are using the in-
flation technique on a regular basis, we feel that future results will show
that this aspect of our system has been improved.

Table 12 shows the distribution of wind direction MAE's by categories——O—BOo,
40-60°, 70-90°, 100-120°, 130-150°, and 160-180°--for all 94 stations combined.
Here we see that the guidance had fewer errors of 40 degrees or more than the
local estimates for all three projections.

The distribution of direction MAE's for each region are given in Tables 13-16.
These results are similar to those in Table 12 except for the Western Region
18-hr forecasts where the local forecasts had slightly fewer errors of 40
degrees or more (see Table 16).
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Table 1.

Ninety-four stations used for comparative verification of guidance
and local surface wind forecasts.

PuM
BTV
CON
BOS

PIT
PHL
CLE

BKW
CRW

ORF
RDU
CLT

GSP
ATL
SAV

JAX
BHM
HOB
TYS

MEL
JAN
MSY

SHV -

SAT
DFW
ABI
LBB

LIT
FSM

OKC
ABQ

Portland, Maine
Burlington, Vermont
Concord, New Hampshire
Boston, Massachusetts
Providence, Rhode Island
Buffalo, New York
Syracuse, New York
Albany, New York

New York, New York
Atlantic City, New Jersey
Newark, New Jersey

Erie, Pennsylvania
Pittsburgh, Pennsylvania
Philadelphia, Pennsylvania
Cleveland, Ohio

Columbus, Ohio

Beckley, West Virginia
Charleston, West Virginia
Washington, D.C.

Norfolk, Virginia
Raleigh-Durham, North Carclina
Charlotte, North Carolina
Columbia, South Carolina’
Greenville, South Carolina
Atlanta, Georgia
Savannah, Georgia

Miami, Florida
Jacksonville, Florida
Birmingham, Alabama
Mobile, Alabama
Knoxwville, Tennessee
Memphis, Tennessee
Meridian, Mississippi
Jackson, Mississippi

New Orleans, Louisiana-
Shreveport, Louisiana
Houston, Texas

San Antonio, Texas

Forth Worth, Texas
Abilene, Texas

Lubbock, Texas

El Paso, Texas

Little Rock, Arkansas
Fort Smith, Arkansas
Tulsa, Oklahoma

Oklahoma City, Oklahoma
Albuquerque, New Mexico

TCC

ssM

DIW

SBN"

SDF
MSN

‘ORD

SPI
STL
MCI

DDC
DEN
GJT
SHR

'CYS

BIS
FAR

FSD
BFF
OMA
MSP
DSM

BRL

FLG

PHX

CDbC
SLC

SAN

FAT
SFO
PDX
PDT
SEA
GEG
BOI
PIH
MSO

GIF

Tucumecari, New Mexico |,
Sault Ste Marie, Michigan
Detroit, Michigan

South Bend, Indiana
Indianapolis, Indiana
Lexington, Kentucky
Louisville, Kentucky
Madison, Wisconsin

Milwaukee, Wisconsin

Chicago, Illinois
Springfield, Illinois

St. Louis, Missouri
Kansas City, Missouri
Topeka, Kansas

Dodge City, Kansas
Denver, Colorado

Grand Junction, Colorado
Sheridan, Wyoming
Cheyenne, Wyoming
Bismarck, North Dakota
Fargo, North Dakota
Rapid City, South Dakota
Sioux Falls, South Dakota
Scottsbluff, Nebraska
Omaha, Nebraska
Minneapolis, Minnesota
Des Moines, Iowa
Burlington, ILowa
International Falls, Minneso
Flagstaff, Arizomna
Phoenix, Arizona

Cedar City, Utah

Salt Lake City, Utah

Las Vegas, Nevada

Reno, Nevada

San Diego, California
Los Angeles, California
Fresno, California

San Francisco, California
Portland, Oregon
Pendleton, Oregon
Seattle, Washington
Spokane, Washington
Boise, Idaho =
Pocatello, Idaho ==
Missoula, Montana

Great Falls, Montana
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