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1. Introduction

Si nce the spring of 2000, NCEP s Hydronet eorol ogi cal
Prediction Center (HPC) has worked with the NCEP Director’s
O fice, the NW6 Office of Climte, Water, and Weat her Services
(OCWAS), and Eastern Regi on Headquarters (ERH) on a proposal
to enhance the suite of products and services avail able from
HPC to assist field offices in delivering inproved w nter
weat her services to the public. Information gathered from
t hese neetings was used to design a Wnter Wather Experinent
(WAE), with an experinmental design drafted and approved for
final dissemnation in October 2001. HPC and eventual |y ei ght
Eastern Region forecast offices participated in this wnter
weat her experinment from Novenmber 1, 2001, to May 1, 2002.
Table 1 lists the participating offices and the date they
began participation.

The experinment in 2001-2002 addressed several key issues.
The first was to test NCEP's newly inplenmented Short Range
Ensenbl e Forecasts (SREF) for their application to winter
weat her forecasting. The ensenbles were evaluated in terns of
provi ding an i nproved forecast systemas well as providing a
means to quantify the uncertainty of the forecast. The second
key issue was to test HPC s expected new role of collaborating
with the WFOs to facilitate a fully coordi nated short- and
medi um range forecast product suite that over the next two
years will transition into the National Digital Forecast
Dat abase( NDFD)

This report outlines the products and services provided
by HPC during this experinment, sunmarizes the experi mental
results, and provides sone recomendati ons for a foll ow on
experiment during the winter of 2002-2003.

2. Products and Services

Table 2 lists the products and the issuance tinmes of all
HPC wi nt er weat her products produced this past winter. The
products in bold type indicate experinmental products devel oped
for the WAE. Products without bold print indicate routine
operational products issued by HPC to support all NWs field
of fices.

2.1 SREF | nplenentation

The Environmental Modeling Center and NCEP Centr al
Operations placed the SREF into operational production before
the start of the WAE. This took a trenmendous anount of effort
on their part. |In addition, the SREF had to be nodified to



i ncorporate the Bal dwin wi nter weather precipitation-type
algorithmcurrently running in the Eta and AVN nodels. This
all owed HPC to generate a consensus gridded precipitation type
for each SREF grid point (snow, freezing rain) using the 3-
hourly ensenble output. Fromthis, a 40-kmgrid of consensus
precipitation type was created at 6-h increments through 63 h.

2.2 HPC-Generated Snow and Ice G aphics

The grids nentioned in 2.1 were matched with the 1015 UTC
/2215 UTC i ssuance of the HPC 6-h QPFs for day 1 and day 2.
Fromthis were generated 12- and 24-h anounts of snow and ice
based on the consensus precipitation type at each grid point.
These were then bilinearly interpolated to the centroid of
each county. The 24-h value at each county centroid was
conpared to the threshold winter stormwatch/warning criteria
val ue provi ded by ERH (see Appendix A). A color-coded marker
was then used to indicate the ratio of the amount of snow or
ice to the threshold (i.e., orange .50 to .74 of threshold,
green .75 - .99 of threshold, yellow 1.0 - 1.5 of threshold,
and red > 1.5 of threshold.) This process was entirely
automat ed. Appendi x B shows exanples of the day 1 snow
gui dance graphics issued for the norning and eveni ng chat
sessions for January 6, 2002. A simlar product was created
for icing, again using the county threshold values provi ded by
ERH. A map was produced for the 24-h day 1 and day 2 period
for both snow and ice. This product was viewable by the
w nter weat her forecaster approximtely five hours after the
ensenble initialization (0900 and 2100 UTC).

The forecaster quality controlled these products as
necessary and then posted to the chat roomfor review
Quality control usually consisted of nonitoring for changes in
QPF areas and amounts based on the newest observations and
nodel gui dance and adjusting for changing tenperature
structure that could inpact the assuned 10-to-1 snowto-liquid
ratio or the actual precipitation type. These graphics were
posted to a password protected |ocation on the HPC web site by
1130 am pm EST.

2.3 HPC Expected Tracks G aphic

HPC tested a 0-h through day 3 forecast of expected
tracks of mmjor surface | ows (Appendix D). The tracks
consisted of the ows HPC identified as significant w nter
weat her producers that m ght inpact the WAE forecast area
during the 3-day period. |In an attenpt to identify
uncertainty, HPC utilized all avail able surface |ow tracks
fromthe various short-range and nedi umrange nodel s and



ensenbl es. The “best” track and the position of the | ow
center was indicated at 12-h intervals. The spread of the |ow
positions was enconpassed by using stippling to indicate the
range of nodel solutions (uncertainty). This chart also

di spl ayed the range of surface pressures associated with the
forecast lows as well as the forecaster’s best estimate of the
central pressure. This chart was produced twi ce per day and
posted prior to the online chat session.

2.4 Wnter Weat her Di scussi on

In addition to the graphics descri bed above a bri ef
write-up was prepared highlighting the neteorol ogica
rationale for the graphics posted to the web site. This
di scussi on conveyed the degree of uncertainty associated with
t he forecast and also highlighted the potential for any major
storm devel opnment for the next 4-to-7 days.

2.5 SREF Probabilistic Snow and | ce Products

Usi ng output directly fromthe SREF, HPC al so posted to
the WAE web site the probabilities of exceeding certain
ampounts of snow or ice based on the |iquid-equival ent QPF
(.25, .50, .75, 1.00 inch)fromeach SREF nenber. For each
grid point in each of the ten nmenbers of the ensenble, the
consensus precipitation type and 12-hourly QPF was detern ned.
For snow, each nmenber having snow as the type and a QPF equa
to or greater than the threshold value was used in the
conputation of the probability. For exanple, if 5 of the 10
menbers had snow for the predom nate precipitation type for
the 12-h period but only 2 of those 5 menbers had |i quid-
equi val ent precipitation of .25 inches or greater, the
probability of at least 2.5 inches of snow would be 20%

Using this nethodol ogy, an individual grid point could have a
probability of greater than 0% for snow, ice, and rain based
on the individual forecasts fromeach nmenber. It is inportant
to renmenber the probabilities calculated in this systemare
not necessarily totally reliable in the statistical sense.

That is, the raw probability distributions have not yet been
val i dated and then calibrated to correct for their bias. Thus
t hese gui dance graphics need to be used with caution.

Appendi x E provi des exanpl es of these products for the January
6-7 event. These probability graphics were updated tw ce per
day corresponding to the 0900 and 2100 UTC SREF runs.

2.6 Final Coordi nated W nter Wather WAt ch/Warni ng
Graphi c

At the conclusion of the chat session, HPC prepared a
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consensus w nter weat her watch/warning graphic. An exanple of
this graphic is shown on the right side of Appendix B. The
preparation of this chart was termnated in md January 2002
as it was very time consumng to prepare, and in fact may not
have represented the final watches and warnings issued by the
WFOs. Appendi x C shows the 24-h observed snowfall amounts for
t he January 6-7 event corresponding to the graphics in
Appendi x B.

3. Overall Results from WAE

The foll ow ng provides an overview of HPC s inpressions
of the 2001-2002 WAE. G ven the general |ack of w nter
weat her for nmost of the participating offices these results
have to be considered prelimnary in terns of assessing the
i npl enentati on of a dedicated winter weather function in the
HPC. The conclusions section will suggest a followon
experiment for 2002-2003 to validate these prelimnary
results.

3.1 Assessnent of SREF in W nter Wather Forecasting

The consensus of HPC forecasters was the SREF does not
provi de a diverse enough set of predictions that, in nost
cases, contains the observed solution. The individual
perturbations tend to center around the particular nodel’s
control run. This basically neans the 4 Eta nenbers tend to
be centered around the Eta control nenber and the 4 RSM
perturbations tend to center around the RSM control. This
| eads to nuch |l ess spread in the ensenble solutions and
m nimzes the benefits of using an ensenbl e approach for the
0- to 60-h forecast. On several occasions the WAE forecaster
waited for the 12 UTC run of the Eta and AVN nodel s before
finalizing the WAE wi nter weather watch graphic as it nore
closely matched the forecaster’s thinking and, in fact, turned
out to be a better solution. It would appear the SREF needs a
| arger nunber of nenbers made up of different nodels or nodels
with different physical paraneterizations, not nore
perturbations of the sane two nodels. Currently EMC is
testing the use of the Eta nodel with the Kain-Fritsch
convective paraneterization scheme. This would provide 5
addi ti onal menbers to the ensenble to aid in increasing the
spread of sol utions.

This is not to say there were not sone significant
benefits fromthe SREF. A coment from an HPC forecaster is
gi ven bel ow

“Subj ectively, nmy inpressions are that early in the



season (before m d-January) you were better off
using a blend of the npbst recent AVN and Eta runs
rat her than the SREF nmean. Frequently the new run’s
pl acement of the | ow was outside of the | atest SREF
envel ope of solutions. During the second half of
the winter it was found that the SREF nean for
surface | ow position was the best first guess and
frequently the track I would use. The 6th decile (6
of 10 nmenbers agreed on this QPF) QPF was great for
depicting the area to be affected, but was watered
down in the maxes (which is what you woul d expect).

| did find the probabilities that were in 12 hour

i ncrements sonmewhat useful, but less so than if we
had the info in 24 hour increnments.”

In fact, during the second half of the winter, results
m ght have been expected to inprove with the incorporation of
the | atest version of the Eta nodel into the SREF on January
21 and adjustnents to the scaling of perturbations to increase
spread.

3.2 Wonter Wather Experinent Chat Room

A chat room was established by the HPC for the purpose of
facilitating coll aborati on between HPC and the participating
forecast offices. The graphic containing the HPC day 1 and 2
wat ch gui dance graphic for snow and ice accumul ati on was
di spl ayed in chat software (Appendix B). The HPC wi nter
weat her forecaster then conducted a chat session twi ce daily
(1145 and 0045 EST) when wi nter weather watches or warnings
were i nmpending inside the WAE donain. The participants in the
session included, but were not |limted to, forecast offices
concerned with issuing w nter weather watches or warnings.
Appendi x F provides two graphs. The first show ng the
di stribution of office participation in the chat room and the
second the nunber of offices participating per chat. Appendi X
His alist of all the dates chats were held and offices
participating in the chat session.

To expedite the chat session, the HPC wi nter weather
forecaster had previously provided to the participating
of fices the HPC forecast thinking based on the NCEP
operati onal nodel runs and short-range ensenbl e (SREF) out put
via the discussion and tracks graphic. The consensus opinion
among the HPC QPF forecaster, the HPC nodel diagnostic
forecaster, and the WAE forecaster was used in preparing these
products. Using this nethodol ogy, discussions between HPC and
t he WFO forecasters concerned spatial and tenporal adjustnents



to the forecasting of winter storm watches/warnings.

Once all participants became famliar with the
i di osyncracies of the software after the initial weeks of the
season, the chat sessions flowed rather snmoothly from a
t echnol ogi cal perspective. Fromthe viewpoint of
col | aborati on, nost chat sessions were docunented as a
successful transformation of forecast thinking. However, it
took until half way into the winter season for HPC to devel op
a facilitation procedure to shorten the I ength of the chat
session to a nore operationally friendly 20 m nutes or |ess.
In fact, the average chat session during the winter |asted 17
mn.

On occasi on an audi o conponent was introduced to the chat
session. The audio capability was well received by HPC and
WFO f orecasters and highly recommended for future chat
endeavors.

3.2.1 wdnserver Revi ew

The chat software used by the HPC to facilitate
coordi nation during the WAE was the widnserver internet
sof t war e package. The software was devel oped by JDH
Technol ogi es and is hosted on an NCEP server. The current
contractual agreenment with JDH allows for up to 10 users to
participate in a chat session at a given time. The chat
software can be di splayed on a PC or Linux machi ne using the
Net scape browser. Both an open forum for displaying i mages by
all conference participants and a structured slide show
presentation initiated by the conference host are avail abl e.
The | ater option proved to be nore stable because the graphics
di spl ayed in the whiteboard could not inadvertently be del eted
by a conference participant. Audio conferencing capability is
al so avail abl e using PC ni crophone and sound card hardware.

The annotation tools on the software are fairly intuitive
and provide a variety of colors and drawi ng features for the
participant to learn quickly and apply in a chat session.
There is also the option to assign a text color to each
conference participant.

For graphical display, the HPC forecaster set up a slide
show conference to use during the chat session by upl oadi ng
the forecast snow ice imge fromthe | ocal PC directory.
Setting up a slide show can be a counter-intuitive process and
written instruction often needed to be foll owed by HPC
forecasters. During the chat session, only the HPC forecaster
(conference host) could mani pul ate the changi ng of imges, but



each participant could annotate the imge. There was the
capability for other participants to upload images fromtheir
| ocal directories for display to the rest of the chat group.
This capability was useful for a field office to share data
froma case study containing pertinent information on the

i npendi ng event or an inmage froma | ocal nodel run

Al t hough not as quality efficient as tel ephone
transm ssion, the audio capability of the software greatly
i nproved the chat sessions when used. Most offices who could
not utilize this feature |acked either the appropriate sound
card or PC nenory. Once the |ocal mcrophone was adjusted,
the sound clarity in the chat was of good quality. There was
a m crophone gain tool within the chat software, which hel ped
adj ust sound clarity for a specific mcrophone within the chat
session. There were no cases recorded where internet
bandwi dth interfered with the audio transm ssion.

One of the nobre notable benefits of the audio capability
was the built-in facilitation. Only one conference
participant could hold the m crophone at a given tinme and
there was an illum nated nenu of request and pass-the-
nm crophone buttons which users clicked to talk then share the
m crophone with other session nenbers.

The w4nserver software also has both text and conference
recording capability. The text fromthe chat sessions can be
saved in a .txt file on the |ocal directory, while a recorded
conference gets stored on the server along with slide shows
and .gif imges. The recorded conferences can be played back
in their entirety, including all audio and witten chat, as
wel | as graphical annotations on the white board.

3.2.2 Summary of HPC Assessnent of Chat Sessions

The consensus anong the participants in the WAE was the
chat sessions added value to col |l aborati on between the
forecasters and inproved the coordi nation process. However, a
reliable audio capability is needed to increase efficiency.
Sessions nust be kept as brief as possible due to the tine
needed for field offices to prepare their IFPS grids. In
addition, the 4mv software licensing restrictions could beconme
an issue if the WAE expands to the CONUS.

The criteria for conducting a chat session and office
participation needs to be reviewed. There was some concern
regarding offices with inpending winter weather in their CWAs
not participating in the chat session.



3.3 Wnter Wather Discussion

The wi nter weat her discussion focused on the uncertainty
in the short-range wi nter weather forecast and the potenti al
for a winter storm4-7 days into the future. HPC forecasters
and managenent felt the discussion was redundant with existing
HPC products. 1In fact, alnost all the information provided in
it was culled fromother HPC narratives. |t was recomended
the wi nter weather discussion not be done in the future.

3.4 Review of WAE by ERH

ERH asked each of the 8 participating forecast offices in
the WAE to provide a |list of both the positive and negative
aspects of the WAE fromtheir perspective. These coments of
this survey are |listed bel ow

Positi ve comments:

. Having a | arge-scal e perspective fromthe HPC is very
useful .

. HPC contri butions were very hel pful and positive.

. Snowfal | and storm track graphics were very hel pful.

Negati ve comments:

. Col | aborati on process was too long - keep it under 15
m nutes. This is not the only coordination call that
t akes pl ace.

. WAE draws attention away from ot her tasks.
. Fearful expanding WAE will only increase coll aboration
tinme.

Recommendati ons:

. Col | aborati on software needs voice capability.

. Whi t e- board graphics that does not require panning but
can be enlarged by clicking is needed.

. Stormtotal snowfall graphic is needed - sonme events
bridge the forecast periods being used.

3.5 Verification
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The approach to verification used for this past w nter
given reliable time-tagged snow anounts were not avail abl e,
was to determ ne the counties indicated by HPC to be incl uded
in a watch versus the counties actually included by the WGOs
in the official watch. In this way we can see how nuch
consensus was reached through coll aboration. Wthout the snow
data we cannot determ ne whether the POD or lead tinmes were
i ncreased but given the |lack of stornms this winter the sanple
Size probably would be too small to draw significant
concl usi ons.

HPC conpared its prelimnary wi nter weather watch product
(snow only) and determ ned every county that was forecast to
reach or exceed the warning criteria for day 1. Wth the
assi stance of Eastern Regi on, HPC obtained a listing of al
counties that had watches posted based on an issuance tine
that followed the chat session. Table 3 of Appendix H
provides a listing of those events where HPC had at | east one
county in one of the 8 CWAs of the participating offices that
had a ratio of 1 or greater. (Unfortunately it was found out
after the fact HPC only archived those counties with a ratio
of one or greater.) For those counties where HPC had a ratio
of 1 or greater, the WFOs issued watches for approximtely
two-thirds of them Table 3 shows, however, the WFOs issued
wat ches for nore than 100 nore counties then did HPC. Had HPC
archived those counties having ratios between .5 and 1, it is
beli eved the nunmbers in colums 1 and 2 woul d have been nuch
closer. There are cases, however, where a sim/lar nunber of
counties were identified by both HPC and the WFGOs but were not
the same counties. January 6-7 illustrates the biggest
di screpancy. This case is used by way of exanple in Appendi X
B (top two figures).

I ncluded in this report in Appendix H are the HPC 24-h
threat scores for 0.5 and 1 inch liquid equivalent for days 1
and 2 for the |last 30 years which correspond to the nonths
used in this experinment (November - February). Note that
scores for this past winter were the best ever recorded by HPC
for the cool season. The four-nonth threat score of .5 for
the day 1 0.5 inch anount equates to HPC correctly forecasting
65% of the area observed to have 0.5 inch or greater. The
sl ope of the trend line plotted for the one inch anmount in
Appendi x H cal cul ates out to a 2.5% i nprovenent per year over
the 30 year period. HPC s threat scores are between 20 and
25% above the best nodel for the past two winter seasons and
even higher in previous years. This inprovenent translates
to an 8 to ten year inprovenent by the forecaster, or
restated, 8 to 10 years of nodel devel opnent will be needed to
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match the current skill of the forecaster (2.5% nodel

i nprovenent per year tines 8 to 10 years or 20 to 25%. Thus
there is a strong case for HPC providi ng gui dance on w nter
weat her given the accuracy in its QPF.

4. Fol | ow-on W nt er Weat her Experi nent

HPC believes a followon WAE shoul d be conducted next
winter. This past winter did not provide a sufficient nunber
of cases to assess adequately the costs and benefits of having
a national center collaborate with field offices on wi nter
weat her. Secondly, an NWS5 team assigned to evaluate the role
of HPC in the National Digital Forecast Database (NDFD) era,
concl uded HPC should act as a facilitator for consensus
building to ensure the NDFD i s coherent and of high quality.
Since wi nter weather watches/warnings/advisories will be part
of the NDFD, this would suggest there is a mandate for HPC to
fulfill the role conceived for the WAE. The foll owon
experinment will attenpt to validate this nandate.

4.1 NCEP - ERH Meeting Results

HPC and ERH nmet on June 5, 2002. It was agreed a foll ow
on WAE woul d take place for the winter of 2002-2003. All

Eastern Region offices will participate. Several action itens
com ng out of this neeting will have an inpact on next

wi nter’s experinent. These include:

. Determ ne netrics to evaluate the inpact of the WAE - a

few netrics discussed were: 1) chatroom session | ength,
with target of 15 mnutes or less; and 2) verification of
WFO prelimnary snow depth grids fromI|FPS versus post-
col l aboration final snowfall grids to determ ne whether
POD was increased and | ead tine reduced.

. | dentify the software to be used for collaboration in the
next WAE. An NWS Teamis evaluating this and will be
queried as to whether they have made a deci sion and
whet her the software they select will be available by the
upcom ng cool season

. Contact Central Region to see if they would |ike to have
sone offices participate in the WAE. Determ ne whet her
Central Region has winter weather criteria based on 12-
or 24-hour periods. |If different fromthe Eastern
Regi on, evaluate the inpact of this on the design of the
next WAE.
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. Determ ne the relationship of the role of HPC i n NDFD
col l aboration with HPC' s role in WAE col | aboration. Can
t hese be combi ned on an event-driven basis to reduce the
time invol ved?

. HPC wi || prepare a draft WAE experinmental design by July
15, 2002, for review by all participants.

4.2 Prelimnary Design Concept for 2002-2003 WAE ( WAE-
1)

To support a |arge nunber of field offices and to
represent better the uncertainty associated with the track and
intensity of winter storns, HPC believes it should nodify its
current probabilistic snow product to use the individual
county watch/warning criteria instead of the 2-, 4- or 12-inch
ampunts currently used. Appendix G provides an exanple of how
this product m ght | ook. Wen HPC transitions to a national
scale for winter weather support, it would have to provide a
br oader - based gui dance graphic nuch |i ke SPC does for its
watch areas. (It would not highlight individual counties as
was done this year.) This new product would sinply be nuch
nore relevant to the WFOs included in the watch gui dance area
because it would be specific to their county watch/warni ng
criteria. HPC would still utilize the sane procedures of
using the SREF and HPC' s QPFs to determ ne which counties
approach or exceed warning criteria. HPC would sinply edit
t hese areas as before for changi ng QPFs and snow rati os before
the final area is annotated. The probabilities! would be
derived based on the ratio of warning criteria. The 50% 1 o-
100% areas would be in the | ow category, the 100-to-150%
noderate, and the greater than 150% in the high category.

This would work for both snow and ice. This would provide a
nore reliable approach to determ ning probabilities rather
t han the subjective manner in which it is done now.

Anot her techni que HPC would like to test is the use of
stream ng video to provide near-real-time video briefings to
the i nmpacted forecast offices. HPC believes a tremendous
amount of neteorological information can be provided in a 5-6
m nute video briefing. This would expedite the coll aboration
to less than 15 m nutes by sinply reducing the session to
resolving differences in the boundaries of the watch area

4t should be noted the HPC graphic products (Appendix B) are not fully probabilistic. That is, the
intrinsically probabilistic QPF and precipitation type from the SREF are used in conjunction with other model
guidance to provide the single “ best estimate” QPF and consensus precipitation type. The risk would be assessed
by determining the ratio of the predicted snow/ice to the county watch/warning criteria.
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suggested by HPC.

5. Concl udi ng Remar ks

NCEP and ei ght Eastern Region WFOs participated in a 6-
nmont h W nter Weat her Experinment during the winter of 2001-
2002. The purpose was to inmprove the tineliness and accuracy
of winter weather watches through a coll aborative forecast
process. The NCEP devel oped a uni que nethod of conbi ning
out put fromthe short-range ensenbl es (consensus precipitation
type) with the HPC 6-h QPFs to create a forecast specifically
related to each county’s wi nter weather watch/warning
criteria. This product proved quite useful as the basis for a
col | aborative chat session between the HPC and the WFGs to
resol ve which counties should be included. Although no
verification was performed on quantifying the inprovenents in
lead tinme and probability of detection, the verification
perfornmed did show the HPC and the WFOs agreed about two-
thirds of the time as to which counties should be included in
a watch. For those cases where there were discrepancies, it
was usually because there was rather |arge uncertainty in the
overal | forecast.

Thi s experinment highlights the challenges facing both the
HPC and the WFGs as the NWS noves into the digital forecast
era. Wth HPC s new role of collaborating with the WGs to
produce a coherent and high-quality NDFD, the WAE served as an
excellent test bed for this concept. ER and NCEP believe a
foll ow-on WAE next winter with a |arger nunber of offices
participating would greatly aid in validating the decision to
have HPC col | aborate with the WFOs to i nprove the quality and
coherency of the NDFD, in general, and w nter weather
forecasting in particular.



Tabl e 1.
Ofice
M. Holly
State Col | ege
Sterling
Wakefield
Taunt on
Upt on
Cari bou

G ay

For ecast

Offices Participating in WAE

Date Started

11/ 01/ 2001

11/ 01/ 2001

11/ 01/ 2001

11/ 01/ 2001

01/ 05/ 2002
01/ 05/ 2002
01/ 13/ 2002
01/ 13/ 2002
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Tabl e 2.

WAE Product Suite.
services are highlighted in bold.
listed existing HPC wi nter

Experi ment al
In norm
weat her

products and

font are

which will continue during the winter of 2001-2002.

Product / Servi ce AW PS Valid Time (UTC | ssue Time
ID (EST)

Day Shift (6:30 am 4: 30
pm EST)
4-7 day outl ook n/ a 0000- 0000 day 7 0830
di scussi on
12-h Heavy Snow |Icing 93s 1800- 0600 0915
For ecast
12-h Heavy Snow |Icing 94s 0600- 1800 0915
For ecast
Heavy Snow | cing HSD 1800- 1800 1000
Di scussi on
Pre-chat Wnter Wat her n/ a 0000- 0000 day 1 1130
Wt ch
War ni ng Qui dance G aphic
Day 1
Pre-chat Wnter Wat her n/ a 0000- 0000 day 2 1130
Wat ch Warni ng Qui dance
G aphic Day 2
Tracks Forecast with n/ a 00 hr- 0000 UTC 1130
geogr aphi cal spread of day 3
nodel forecast |ow
positions. 0000 - 1200
UTC DAY 3
00 hr - day 3 track n/ a 00 hr- 0000 UTC 1130
di scussi on day 3
W nter \Wat her 1145-1200
Col | abor ative Chat
Session (day 1 and day 2)
Post-chat Wnter Wat her n/ a 0000- 0000 day 1 1300
Wat ch Warni ng Qui dance
G aphic (Day 1)
Post - chat Wnter Wat her n/ a 0000- 0000 day 2 1300
WAt ch Warni ng Gui dance
G aphic (Day 2)
12-h Heavy Snow |cing 93s 0000- 1200 1315

For ecast
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products and services,



12-h Heavy Snow |cing
For ecast

94s

1200- 0000

1315

12-h Heavy Snow |cing
For ecast

98s

0000- 0000 day 2

1400

Pr oduct/ Servi ce

AW PS
1D

valid Time (UTC)

| ssue Tine

(EST)

Ni ght Shift (6:30 pm4:30
am EST)

4-7 day outl ook
di scussi on

n/ a

1200- 1200 day 7

2030

12-h Heavy Snow |Icing
For ecast

93s

0600- 1800

2115

12-h Heavy Snow |cing
For ecast

94s

1800- 0600

2115

Heavy Snow | cing
Di scussi on

HSD

1800- 1800

2200

Pre-chat Wnter Wat her
Wt ch
War ni ng Qui dance G aphic
Day 1

1200- 1200 day 1

2345

Pre-chat Wnter Wat her
Wat ch Warni ng Qui dance
G aphic Day 2

n/a

1200- 1200 day 2

2345

Tracks Forecast with
geogr aphi cal spread of
nodel forecast |ow
positions. 0000 - 1200
UTC DAY 3

00 hr- 1200 UTC
day 3

2330

00 hr - day 3 track
di scussi on

n/a

00 hr- 1200 UTC
day 3

2330

W nt er Wat her
Col | abor ati ve Chat
Session (day 1 and day 2)

0000- 0015

Post - chat Wnter Wat her
Wat ch Warni ng Qui dance
G aphic (Day 1)

n/a

1200- 1200 day 1

0115

Post - chat Wnter Wat her
WAt ch Warni ng Gui dance
G aphic (Day 2)

n/a

1200- 1200 day 2

0115
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12-h Heavy Snow |cing 93s 1200- 0000 0115
For ecast
12-h Heavy Snow |cing 94s 0000- 1200 0115
For ecast
12-h Heavy Snow |cing 98s 1200- 1200 day 2 0200

For ecast
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Appendi x A.

County Warning Criteria Used for WAE

I4-HE WATGH MHREGHOLOT FOR SOl (THGHES)

BLUE = .23 INCH
PURPLE = .50 INCH

24-HR WATCH THREEHOLOE FaRr IA
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Appendi x B. Exanpl es of pre-chat graphics (HPC, |eft) and
post-chat graphics (WO, right)
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Appendi x C.

SHURRALL r
bnET.NY - ]

Observed snowf al |

for

January 6-7 event.
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Appendi x D. HPC-derived | ow tracks chart show ng best track
and spread of solutions.
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Appendi x E. SREF Probability Charts for 2.5 and 5 i nches of
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snow in 12 hours.
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Appendi x F. Chat session participation.

% CHAT SESSIONS PER WFO
SNOW AND ICE EVENTS
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Appendi x G

Al -

24

Proposed snow/ ice product for the 2002-2003
W nter Weat her Experinent. Blue |ines denote |ow and

noderate probability of snow exceedi ng county warning
criteria while red dashed line indicates icing
accumul ati on above county warning criteria.

H GH > 70% chance.
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39% MDT - 40%to 70%
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APPENDIX H. WWE Chat Sessions Conducted for Winter 2001-2002.

12Z Dec89 Day2. CTP..PHI

00Z Dec 9-10. Day 1&2. CTPDAY 1.....CTP/PHI DAY 2 (ICE).

00Z Dec 28-29 Day 1 & 2. CTP DAY 1& 2

00Z Dec 29-30 Day 2.  CTP

12Z Dec 2829 Day 1  CTP

127 Dec 31-Jan 1 Day 2 CTP

127 Jan 2-3Day 1& 2 AKQDAY 1&2

00Z Jan 3-4Day 1& 2 AKQ DAY 1&2

127 Jan3-4Day 1& 2 AKQ DAY 1.AKQ/PHI DAY 2

00Z Jan4-5Day 1& 2 AKQ DAY 1&2

00Z Jan 6-7 Day 2 CTP

127 Jan 6-7 Day 1& 2 LWX/CTP/PHI/BOX

00Z Jan 6-7 Day 1 LWX

00Z Jan 7-8 Day 1& 2 LWX/CTP/BOX DAY 1. BOX DAY 2

127 Jan7-8Day 1 LWX/CTP/PHI/BOX

127 Jan 13-14 Day 1 BOX/GYX/CAR

00Z Jan 14-15Day 1 CAR

00Z Jan 15-16 Day 1 &2 GYX/CAR DAY 1.....BOX/GYX/CAR DAY 2
127 Jan 1516 Day 1 & 2 GYX/CAR DAY 1...CAR DAY 2

00Z Jan 17-18 Day 1 &2.  CTP/PHI DAY 1.. CTP DAY 2

00Z Jan 19-20 Day 1 &2.  LWX/CTPAKQ/PHI/OKX DAY 1..LWX/AKQ/PHI DAY 2
127 Jan 19-20 Day 1&2  LWX/CTP/AKQ/PHI/OKX/BOX Day 1&2 ICE DAY 1..LWX

127 Jan 21-22 Day 1 CAR
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127 Jan 24-25Day 1& 2.  GYX DAY 1. CAR DAY 2
00Z Jan 24-25 Day 1 CAR/GYX

127 Jan 30-31 Day 1&2  CTP (ice)

127 Jan 31-Feb 1 Day 2.  CTPIOKX/BOX/GY X

00Z Feb 1-2 Day 1 GYX/CAR BOX/GYX (ICE)
00Z Feb 4-5 Day 1& 2 GYX/CAR DAY 1...CAR DAY 2
00Z Feb 7-8 Day 1&2 LWX (ICE)

127 Feb10-11 Day 1&2  CAR

00Z Feb11-12 Day1& 2  CAR

127 Feb 17-18 Day 1&2 BOX/GYX DAY 1...BOX DAY 2
127 Feb 20-21 Day 2 CAR

00Z Feb21-22  Day 2 CAR

127 Feb 21-22 Day 2 CAR

127 Feb 27-28 Day 1 GYX...CAR

00Z Feb 28- Mar 01 Day 1& 2 GYX...CAR

127 Mar 8-9 Day 1 CAR

00Z Mar 9-10 Day 1 CAR

00Z Mar 15-16 Day 1&2 GYX..CAR

127 Mar 15-16 Day 2 GYX...CAR

00Z Mar 16-17 Day 2 CAR

127 Mar 17-18 Day 1 CTP (ICE)

00Z Mar 18-19 Day 2 CTP

127 Mar 18-19 Day 1& 2 BOX..GYX

00Z Mar 20-21 Day 2 BOX...GYX
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127 Mar 20-21 Day 1& 2 BOX...GYX...CAR
00Z Mar 21-22 Day 1 GYX...CAR

00Z Mar 22-23 Day 1 GYX..CAR..CTP DAY 2 CAR..CTP
127 Mar 24-25 Day 1& 2 CTP

12Z Mar 25-26 Day 2 CTP

00Z Mar 25-26 Day 1 CTP...OKX

00Z Mar 26-27 Day 1 CTP (ICE)

127 Mar 26-27 Day 1&2 GYX...CAR (SNOW & ICE)

00Z Mar 27-28 Day 1&2 GYX...CAR Day 1 GYX (ICE)

00Z Apr 1-2 Day 1 GYX...CAR

127 Apr 1-2 Day 1& 2 GYX...CAR
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Tabl e 3.

Conmpari son of HPC prelim nary and WFO fi nal

based on 24-h snow criteri a.

HPC WFOS HPC/WFO % Date
Match
7 35 7 100 127 JAN 2-3 2002
32 53 32 100 00Z JAN 3-4 2002
10 32 8 80 12Z JAN 3-4 2001
40 41 13 325 127 JAN 6-7 2002
5 26 5 100 00Z JAN 7-8 2002
53 53 39 73.6 00Z JAN 19-20 2002
33 45 21 63.6 12Z JAN 19-20 2002
8 0 0 0 00Z JAN 25-26 2002
4 4 4 100 00Z JAN 31-FEB 1 2002
2 3 1 50 12Z FEB 3-04 2002
1 0 0 0 12Z FEB 17-18 2002
1 1 0 0 12Z FEB 27-28 2002
2 17 2 100 127 MAR 25-26 2002
3 0 0 0 127 MAR 26-27 2002
3 3 100 00Z MAR 27-28 2002
3 0 0 12Z APRIL 1-2 2002
2 0 0 12Z APRIL 25-26 2002
209 314 135 64.6

wat ches
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Appendi x 1.

HPC Day 1-2 Hal f-Inch and Day 1 One-Inch

Verification Scores for Cool Season.
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HPC % Improvement to NCEP Models
1 inch Day 1 QFPF Forecast
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