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1. Introduction. | |

For the post several lontht Air Veather Sorv:leﬂ has devoted
considerable effort to the analysis of meteorological problems sssoc-
iated with the development and operation of a SAMDS System. The reasons
are obvious. From the standpoint of uat:l.ml security ita veslue could
hardly be ovor-uti.utcd

Since the -ajor objective of cho rystem is the collection of intell-
igence i.nfomt::l.on, primarily by photogrnhpi.c merns, the importance of
atmospheric effects is quite claar: the moat obvious effect is the degree |
to which mtomning clouds degrsde the usefulmess of the photogrepha.

The purpose of this briefing is: (1) to define the meteorological
Tequirements as we now see them, (2) to describe the current Air Weather
Service capability to support these raquirements,(3) to discuss the
" problem jren » and (4)to discudi these progrems in brief or propose to
improve this cepability and colve the technical problems.
2. Mgt 1cel-Support te for SAMDS. | ’

In examining the meteorological requirements associated with SAMOS,
we realize that there may be certain engineering or operational constrain
ts which would "over-ridc" the meteorological considerstions, particularl
during the eerly phases of the program. We feel, however, that only
through proper considcration of the netoorologic»l factors can logical P
"trade-offs" be madd to achieve bslance between cost and perfermance. i
In developing a support progrml the Air Weather Service finds itself ?
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faced with relatively long lead-times in much the ssme manner as do the
hardware dcvclopeu. Consequently, it is necessary that our plans and
pPrograms provide for growth potentiasl within the SAMOS Systn, increased
reliability, increased opontl.oml effectiveness, and changing customer
requirements. It is not expected that »11 aspects of the progrsm which we
shall outline will be spplicable in their entirety during the initial
stages of development and operation. Based upon this concept, we have
chosen to divide the support requﬁc_nta into four phases.

a.R&D AND me-kgg Plans.

ovVer- In this phase we are concerned with those meteorological effects

which may influence ‘design considerstions »nd trade-offs, concepts of
employment, number of lsunches required, capability of data-proceuing & :
-hmdling facilities, etec. Comidcut:l.on of all of these srenrs requires
information concerning the uount,diatr:lbution and frequency of cloud
cover, snow covir, and other phenomena affecting visual acuity over the
geographical areas of interest. Pbr example, this type of information may
effect decisions conccmi.ng thc relation between thc size of the payload
pachgc and the satellite 1ife. It 1is apparent then that we shall need:a
detailed climatological cloud snalysis over the Soviet Union, Chins, and
other areas of interest. Next we feel that consideration:should be given
to oﬁr ability to predict cloud conditions on 8 rerl-time bagis 1if we sre
to achieve » proper balance between design and performance. l"i.nalljr we
feel we cen provide you consultant service to ensure that the uterological »
dst» and other information are properly interpreted-for unfortunately they B
are of such a nature that only quelified meterolegist csn properly trsnslst. -
them, They cannot be trested in the ssme farhion as & Table of logerithms.
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1%“ Again it is realized that the degree of gelectivity which can be
overl .
v;r »gcrciud in chossing launch periods and conditfions {s not controlled by
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the meteorological factors alone. llomvcr. feel that if the eonditiom, :

based upon other factors whith you sti.pulau. are not too restrictive we
can significantly i.qbrovu the amount of "useful:tske: by selecting en orbit
period wherein cloud cover and distribution are expected to be a minimum
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relative to satellite position. This can be done most effectively by inte-

grating cloud climatology and long-rangt forcasts (defined as 72-hour

age these conditions must then be weighed sgainst expected meterological
conditions in the recovery

mtcrologtcal cond:ltion__
and, under extreme conditions,

ch site which may sffect range ssfety
n the success of the lsunch itself.

11de2 c. Fhotographic Control.
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3

Neglecting the reliability factor, which of course will improve with
time, the smount of "Useful Take" can be improved most significently by
basing the control decisions upon the non-existence when the amount of
cloud cover is less then certsin criticsl values. This requires that we
Process the meteorologicsl data received from the geographical sres of
interest and prepere prediction charts for the required prbital time
periods. These data would then be used in arriving at decisions as to
whether we should or should not photograph.

d. Recovery. |

The last phase of the meteorological-support program is concerned with

recovery of the E-Gf';'at:ellito package. This simply involves ‘#nalysis and

3

: forccaqt with an outlook for 5 deys). In considering the recoversble pack-

Lastly, we must concern ourselves with the |
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prediction of these meterological conditidns in the recovery ares which
could adversely affect our capability to retrieve the payload Package,
3. ALr Veather Service Capability to Suns rt the SAMOS Program,
slide I should 11ke now to discuss briefly the Atr Weather Service capabiliy
3 to support the SAMDS pProject.

a. Organigation.

Alr Weather Service, commanded by Brig, General N, Peterson, hai its head-
quarters located at Scott AFB, I1linois. We 'are, one of reversl service or-
ganizations assigned to the Military Ay Transport Sorvi.ce. The Air Weather
Service 1s charged with the responsibility of providing meterorological
service to the Air Force and Army, and on technicsl maiters we work dirgcté

ly with the Air Staff anc Army Hesdquarters, as well as with ARDC and the
Divisions within ARDC, Ths Scientific Services Directorate within our head-

Progarn, The Climatic Center ot Washinton D.C. a5 well as the meteorolog-
ical-date repository at A-heirille; N.C. are directly under the Deputy Chie
of Statf/Operations, Headquarvers Aty Weather Service. The 4th Westher Gp,
located at Andrews AFB, provides meterological Support o ARDC, The Staff
&tororological Diﬂs:lon at AFRMD ig under this si_mw, a8 1is the Meteoro-
logical Detachment serving the Satellite Test Wing at Sunnyvale. The
detachment at Sunnyvale 1s responsible for the launch support. Under the
3rd Weather Wing located st ffure AFp ve have a Technicsl Services:Divig,




other areas of interest. We have a Weather Forecast Center under the 1et
Reconnaissance Squadron, under the 9th Weather Group, located »t McClellan

. organized s special utorqlog:lcal reconnaisssnce flight and instrument

launch and recovery as well as forcssts for the Soviet Union, Chim; and

AFB, provides reconnaissance support in the recovery ares. We have recently}

laboratory within the S5th Squadron to handle specific test and upport
problems. The 55th Squadron is equipped with WB-50's,0ne B-47, and one
B-57, |
B. SAMDS Sqtellite Tesk Tegm. |

In view of the oversll importance of the SAMOS pProgrsm, and, in our
opinion, the necessity of dovblopinz an adequate ntoorological-.support
Progran at the esrliest possible date, the Comnander’, Atr Weather Service,
directed the formation of s Satellite Task Teem, The Task Team was organts
ed under Dr, Robert Fletcher, Director Scientific Services, Headquarters
Air Weather Service, and ig composed of ropiucntdtivu from the Deputy
Chief of Staff/Operations,iq AWS;Hq 4th Weather Group: Staff Meteorologics
Division (4th Veather Group) AFBMD; Msteovological Detachment(4th Weather

fod . P ..
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on the team or providing support to it. The functions of the Satellite Tean:
(1) To define the ®eteovological requirement for support to the
| (2) To assess the current Air -'-qu'thc? lcrvtco ccp.blllty to provtdc
the necessary support. R T U




.

e Bitase3 it

(3) To conduct climatic analyses and technical studies necessary
to ensure proper coﬁsidération of i:h'a meteorological factor and to improve
Air Weather Service support capability, |
(4) To develop the overall uteorologtcai-sufport program for SAMOS,
¢, llect
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Now let us look at our data-collection program. Meteorologicasl
observations '(1nc1ud_ing surface and upper-air) are taken on a routine basis

edited organiszed into collection Bulletins, and distributed to our werther
units Qorv:l.ng the USAF and Army according to their needs, |

This chart shows the utoorological-datn-éolhction program, as
it affects the SAMDS system support. 'Data from the entire norttern hemg-
phere flow through the Collection and Editing Center to the Global Weatrhe-
Central. Portions of these date are providod the Weather Center_ ot Kania, |
and the Meteorologicsl Detachment at :he Satellite Test Wing as required.
It should be noted that the Global Weather Central receives more data ‘than |
any other meteorologicsl organisation in the United States through special |
Air Force weather commmnications facilities. These data are recieved by

the Global 'Wuthwr Central on the order of 2 to 4 hours after observation

time. Analyses covering the northern hemisphere sre completed ot 6-hourly

intervals. Support in the foru of processed products-analyses and forcasts
is forwarded from the Gldbal Weather Central to the Kunia Weather Center,
and the Meteofhlogical Datachment at the Satellite Test Wing, The Kunia
Weather Center prepares the forecast for the roeovnry area and the sunny-

] .'-yhip,'_'ﬁhérohncal Detachment provid“uuorologieal nrvica for the

t Wing.




| (2) Surface observing Network-USSR.
s%:lde

Shown here is the surface observing network over the western -
area of the Soviet Union. The dots represent individual obgerving stations.: .
Data from this network are received st three hourly intervals: Bovever,

individual reports asre oft.n missing. The data are sufficient to permit
toutine anslyses and forecasts although not in as much detail as desired
for support to the SAMOS system. The density of observations over other
portions of the Communist Bloc is varisble and in many areas unsntiafactory 3*
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As a result, the climatology for many stations is incomplete.

, (3 Surface and Cloud Anglyges.
slide 7

This slide shows the surface weather analysis as it existed at :
0000z on 31 January 1960, over a portion of Western Russia. (S81ide 8) This l’
is the cloud situation as it appeared »t that time. The clear ares 1ndicate
that less than 2/8 of the tosal sky was covered by cloud. The shadings of

5

:lncrouod darkness show when cloud categouies of increasing cloudiness i
exists-2/8.to 3/8,4/8 to 5/8, and 6/8 or more of the total sky cloud-coverd B¥
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i These four categories were tentatively acceptcd at a recent meeting of AWS |
é and AFEMD personnel concerning SAMDS support. This analysis shows that the T
transition zone between "clear and 6§nreast" areas is very small, In commec -
ot tion with this chart, I should Hke to emphasize that the snalysis Ls based §

upon reports of clouds as seen by ground obumra. I amisure that the firs

SAMOS flight will i.nd:l.cate [ nud for cometing thc cloud petterns as »'g
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~ about 100,000 individual observations sre received st the Giobal Weather

- snalysis and forocnt for various using agencies. This can be pccouplishcd

Central each dsy. Each of these reports 1is used in the proparation of

on a timely basis only through the use of electronic dsta-processing equip- 3
ment. The Air Weather Serviee nov has a substantisl caj»bilj.ty here. As :
shown on fhh chart, we have anIBM 7090 yrieul-purpoic computer st the
Global Weather Central at Offutt. We also have an IBM 705 computer and

assoclated card-punch machines »t the National Weather Records Center at
Asheville, N.C. to process our cii.latologicpl deta, We have 2 smaller |
card-punch and sorting cspability st the Climatic Aralysis Center st Wash-
ington, D.C. The Joint ‘Numerical %at&r Prediction Uh:lt; under the
direction of the U.S. Westher Buresu, Vashington, D.C., has o 7090 compter. )]
Basic Weteorologicsl anslysis Preprred by thia‘ unit pre frnnuittcd to the X
Global Weather Central at Offutt, as well:as to other Air Weather Service

units, via teletype and facsimile. This ,voids duplication and peruits the

e. Rix Weather Service .md F bil

The Air Veather Service has the capability to Prepare snalyse and
forcasts of weather éonditions on a global basis. Analyses are made con- ;
tinuously for the nothern hu;whare-lneludin;, of Course, the Soviet Union |
‘ Uppcr-air analyses of the Pressure, temperature ,wind and moisture
fields are constructed st 12-hour intervals, Forcasts are prepared for
periods of zero to 72 hours, outlooks are Prepared for a5-dsy period, and
beyond this we normally depend upon climstological estimates. Upper-air dat .




‘ Surface analyses of presure, temperature, wind, cloud, weather, gnd
moisture fields are constructed gt 6-hourly 1ntcrvalu:,asitn with emphasis
on the nothern hemisphere, These analyses are uged to prepare S-QIay out-
looks and forecasts for periods ranging from sero to 72 hours, Again, we
depend upon cli.ngtology for outlooks beyond 5 days. Three-hourly surface

data are received which permit special amalyses when required,

The Afr Weather Service has the capability tocprovide forecasts k '

for the SAMOS System. However, the nature of the problems is such thaet

special techniques will be required. As would be sxpected, the accuracy of '

a forecast deteriorates with the Passage of time. From about 3 to 5 days
it may be much better than climatological itpectattono-i;c. 8 state-
ment of the mean monthly conditions. In other words, the degree of sucens
in forecuting clouds depends on the quality of the inftinsl cloud oburvn-'
tions »and on the speed with which we can collect snd procensg these
observations.

Certain cloud patterns tend to be uniform over large sreas for drys
»t a time. Other patterns sre oxtrcnciy changesble, Cloud variability is
quite promounced in some aress of the Commnist Block. Even during the ses-
son of most cloudiness conditions, there is still enough veriabiltity
to require frequent analyses and forecasts, _

The construction of fccourate cloud anglyses from the visual surface

oburvati.bns, often made »t widely separated points, will obviously lack
great detail. Congider these facts:

(1) sAMps Viewing swaths are of the order of 10 to 60 miles in ;
width (with provision for vider swaths in later models ). ' ;
1
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(@) e reporting surfaceoveatny® *tations {n the Communist B1ocy
have § megn Separation of ghout 50 miles 1n the dengegt Part, which ig 4n

Europesn Russis, Thi, Separation incresses to 200;500 wiles in some parts
of Arctic Siberis.

(3) Cloud cover 1s abrupt in ¢, vararton. Two simulteneous
(synoptic) cloud observationg ot Points 50 mile, apart might both have8 /g

C4sts which are superior to both Persistence and climatology, In a limited |
test of the method, o catojorical YES or N0 forecast of claud_ cover of -78
or 2/8 verified APproximately 85% of the time, This result 18 not too
Wesningful, however, since there »sre Wany areas and times when the
forecsster cen be Practically ‘cortain of efther very cleer or very cloudy
conditions. We fge1 that we can improve upon this capability and have
initiated study progrems which will be discussed later,

In ordér to deternine our forecast cepabilities more Precisely,

11 It 1s clearly apparent, however, that the conventional system of

This slide shows @ TIROS I picture of clouds (with the vhite ares
being clouds) in the Nokth Atlantic Ocean near 30°N, We have only a very

0 SRR
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n B limited aumber of meteorological observations in this area. They are
i limited to » few westher ships and commercial vessals. A scale length of
200 miles might be taken as typical of the distance between surface station;‘“"'
in most of Astatic Russia. It is seen that the detail reverled by.thc
8 ptcgurc cannot possibly be reproduced by an.analysis baged on conventional
surfaée cloud observations.,
: The spectacular sucess of TIROC I, .even though 1t was the fifat
- | esperminent in a new field of endesvor, indicates that a new cloud-oburvpt%f |

‘ed ion technique with the necessary ares of coverags snd the required degree %
28 of cloud detail can be obtained by meteorological satellites. Recognizing

this potenial, the Air Weather Service has been very active in the meterol- '
olical satellite feild, even though the progrsm in its i‘oaunrch phase is
ly now under the Nationsl Aeroneutics snd Space Aduinistration, On the third
dny after the launch of TIROS I, the Aflr Weather Service rterted the rout- h
ine facsimile transmission of cloud snalyses made from the satellite plet-
ures. This activity will be incressed sand speedad up in the future NASA
!ts. TESTS, B
Realizing that NASA's charter cslls for the development of sn optimum
" operational meteorologicsl-sstellite vohiclo, it is onceivable that such 4: |
system will not be reslized for » nusber of yesrs, Therefore, the Air Weat-
. her Service has Proposed to Air Force that a simple reliabté-cloud-cover
] satellite system should be developed for support of aero-spece activity of x
3. - the immediate future. DOD and NASA fre presently in the process of resolvin:
sevaeral questions concerning the supervision and control of an operstional .!
meterological-satellite system, |
y In sumary, the scale of cloud observations required for acéuratc
cloud analyses and forecasts can be obtained by a meteorological sstellite
system. Not only would the use of meteorologicsl staellites
11

enable sccurate




-y Problem Aregs. |
islide ' .
12 I shodld now 1ike to describe some of the Problem areas which I feel
Tequire attention, '

a. C 20 rt,

specifically tatlor our netcorological-aupport Program. It would be desir-
albe for the Alr Weather Service to work closely with your saystems fMalysis

Ve are certain thet the degree of photographic degrddation wi1]
depend upon the types of intervening clouds. We need to imow more Precisly
the types of clm_:luhich will not seriously derade the usefulness of the
PRecobradha-thls wuld probebly depend wpen o '
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PROBLEM AREAS

& CiimMary, OGICAL SuPPORT FOR SAMOS SYSTEM ANALYSIS GROUP,

VIEWED FRrom SAU0S .

& SPARSITY of ~ATd OVER SovieT BLoc.

’

IMPROVEMENT oF FORECAST TF CHNIQUES .

O ANEW APPL ICATION TECHNIQUES.
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