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Pre face

USAFETAC prepared this report to answer a request from
7th Weather Wing for forecasting assistance at Travis AFB ,
California. Headquarters 60th Military Airlift Wing (MAC)
originated the request to Detachment 2, 7th Weather Wing
stating the need for improved accuracy in the forecasting
of the onset and dissipation of fog conditions in support
of flying operations.

USAFETAC provided a tool in the form of Wind
Direction/ Dew Point Stratified Conditional Climatology
Tables for Travis AFB , California (USAFETAC Report 8088A )
and planned to provide further assistance.

Subsequent discussion at Ho Air Weather Service and Ho
7th Weather Wing resulted in the conclusion that decision
assistance with probability forecasts was the logical
development program to follow. With this report , we are
providing and describing the decision assistance tables in
the form of Simulated Mission Success Indicators (SMSI).

If the requestor or any other agency incorporates this
report into another report , we reouest that USAFETAC be
given proper credit and furnished a copy of the new report
in all cases where .such dissemination is not prohibited .

This report was prepared to accompany a set of
specific SMSI tables. It is the second and last step in
this particular USAFETAC project to provide assistance to
the forecaster and MAC operations personnel at Travis AFB.
Questions related to this specific climatological problem
should be referred to TJSAFETAC for consultation and study.
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_ _ _ _ _ _ _ _ _ _ _  

A SI~MULATED MISSION SUCCESS INDICATOR
(SMSI) FOR USE WITH PROBABILITY FORECASTS

AT TRAVIS AFE , CALIFORNIA

Introduction

This report describes the use of SMSIs in conjunction
with probability forecasts. For illustrative purposes this
report uses the wind direction /dewpoint stratified condi-
tional climatology (CC) tables as described in USAFETAC
Report 8088A [1) as the probability forecast source. In
real time operations , most likely, the Air Force Global
Weather Central (AF’GWC ) or the station forecaster would
provide the probability forecast.

Operational Problem

Determining the onset , duration , and intensity of faq at
Travis AFB has been a long standing forecasting problem.
Three operationally significant threshold values of cloud
ceiling (feet) and visibility (miles) are of interest:

a. 100/1/4 — Cat II ILS minimums
b. 200/1/2 — C14l ,KC— l35 and Contract Carrier minimums
c. 300/3/4 — C— 5 minimums

The biggest concern is with “now plus six—hour ” forecasts of
the above thresholds. This report provides a tool to help
personnel make an operational decision.

The Simulated Mission Success Indicator

The SMSI was prepared for the months of November through
February (the four months with the qreatest frequency of
fog). They are based on the hours used in Part D of the
Revised Uniform Summary of Surface Weather Observations
(RUSSWO ) . Appendix A of this report explains the SMSI
p r i n t o u t .

The best way to describe a procedure is to present a
realistic example: the rest of this report presents such an
example.

Example SMSI Application

a. The Simulated Problem

A C—1 41 is scheduled to depart station A at 0900Z in
December with arrival scheduled at Travis AFB at 1500Z
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(O100LST and O700LST respectively at Travis AFB). Opera-
tions personnel must decide if the flight should be dis-
patched . The SMSI is a tool which will help them make the
decision depending on what “risk” or “non—risk” they are
willing to accept.

b. The SMSI

First review Appendix A to this report. Note that
operations personnel decide , by reviewing columns A , B , C ,
and D with particular emphasis on columns A and C, what
probability of success they can expect if they decide to go
and what probability of failure they will accept under the
same decision. Then and only then should they proceed alone
the same row to the Critical Probability (CP) column . For
example, suppose one will accept the 0.799 probability of
success and a 0.061 probability of failure if he executes
the mission (Table 1). Proceeding to the CP column he finds
the value 0.500. Now the operator calls the weather station
and obtains the probability forecast that Travis will be
>200/1/2 at 0700L~T (l500Z). If the prob ability forecast is
greater than the CP , the decision would be to dispatch the
aircraft.

C .  The Probability Forecast

This type of forecast can be obtained from the
conditional tables of USAFETAC Report 8088A; the forecaster
can make his own probability forecast; or the AFGWC could
provide a probability forecast. For example, using the
stratified conditional climatology as a forecast , assume the
0900Z wind is calm, the temperature/dewpoint spread is 1,
the ceiling is 300 ft, and the visibility is 1 mile. Table
2 is extracted from the stratified CC tables for ceilings at
0900Z at Travis AFB. With the stratified conditions
mentioned above , the probability of category A (0—<200ft) 6
hours later is 0.30 or the probability of > 200 ft is 0.70.
Table 3 provides the probability for visibility with the
same stratified conditions. Thus the probability of
category J (0—<l/2 mile) is 0.20 or the probability of > 1/2
mile is 0.80. An estimate of the combined probability is
given by an equation suggested by Boehm [21

JP = 0.7 (Pc) (Pv) + 0.3 (mm value Pc or Pv) (1)

where JP is the joint probability , Pc is the ceiling proba-
bility, and Pv is the visibility probability. Substituting
the probabilities from above i nto equation 1:
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JP = 0.7 (C.70) (0.H u )  + 0.3 (0.70) (2)
= 0.€02

the probability that Travi s P?0 is > 200/1/2 at O700LST in
December.

Conclus ion .

In this example , the operations oersonnel would decide
to execute the mission because the prob ability forecast that
Travis will he > 20(i 1/2 is qreater than the critical proha—
bility. ~.-e have used the stratified conditional clinatoloct y
tables for exa rple rurpo se only . ~‘e strongly suq~est that aforecaster at the station should rrake the probability
forecast or AFGWC should r’rovi~ e the necessary r .rohahility
fo r e ca et .
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APPb NUIX A

SMS I PRINTOUT EXPLANATIO N

USAFETA C SMSI s

STATION: (1) MONTH: (2) CLIM PROS: (6)

CATEGORY: (3) START TIME: (4) FCST LENGTH~~. VALID AT~~~Z (5)

EXPLANATION OF SMSI TABLES

(1) Stations for which MSI Is being provided S

(2) Month being considered (all data for April)

(3) Weather category being forecast: considers probability that weather
conditions will be greater than or equal to category.

(4) Start time of forecast

(5) Forecast tine ‘length is nultiple of 6 hours and correspondinq valid
time as related to start tine (it).

(6) The climatologic al probabilit y that the weather will be greater than
or equal to category (3) at valid time of forecast(5).

DECISION

MISSION EXEC. iISSIG~ ~OTWITH SUCCESS EXECUTED. WOU LD
HAVE SUCCEEDED

A I &
______________________________________ RESULT

MISSION MISSION NOT
EXECUTED EXECUTED AND
DID NOT SUCCEED - WOULD NOT HAVE

C SUCCEEDED
I o~~~~ I

Table portion of SMSI output.

CRITICAL
PROBABILITY A B C D

0.05 n.aoi 0.001 0.164 0.034
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Va lues ‘listed under columns labeled A , B , C and D correspond to the Infor-
mation contained wi thin the decision matri x above . The selection of a
critical probability will determine the degree of mi ssion success based
upon forecasting capability and the climatological probability of the
weather being greater than or equal to the category. The critical pro-
bability should be selected as a threshold where a go deciiion Is made
whenever the weather category probability Is equal to or greater than
the threshold. To determine a threshold for a specified month , loca-
tion and forecast tine, the first and third columns should be weighed
by the decisionmaker. Selecti on of a threshold will be d~~endent upon
whether or not a person is ~risk or “r n-risk” priented .
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