M
WEATHER FACTORS IN SATELLITE RECONNAISSANCE
M

The effect of weather on photo reconnaissance has bﬁn I:nown since
aerial recouuuucc was first tried, but a set of new clomontl is brought about
by thc use of lmllitu. )

1) ﬂnec utemtu are outside the atmo-phcrc. cloud- at all

altitudes can prevent photo reconnaiumo thcreby incmain;

the "effective" cloud cover.

2) &xmilhncc from one polar satellite at about 300 miles

givu successive looks of the same location at ron.hly 24 honr

interval. The relation between this intcrval uul the "correlation

intcrvai" for clouci cover is not too well known, but phyo an
essential part in ope:atiqﬁal'phny- for photo‘ surveillance,

3) The usual v;athor computations for satellite photo lumﬂﬁnco

define a necessary satellite - day ﬁﬁre. Tiu implication that the

_same probabmty of obtaining photo coverage is obt;tnabic by uih;

one satellite and trying for 15 days, or using 15 uumm and trying

for one day. is obvion-ly false. Here the ntomto day figure is
optimistic because of the observation made under 2) abon.

4) Goncrally -puldng. at higher hutudu tho mthcr gets worse

but the mrhp between orbits is high; the two effects tuul to |

compensate each other and to cquauu at all latitudes the wr of
~ satellite - days required to give a certain proh.hu.ity of success for

..photoreconnainmc. T ' .- R #
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5) In some parte of the world, the weather is so bad that

statistical success in photo surveillance becomee so nnlikely as

to deetzoy the ulefulnell of the photo miuion. In thi- case,

all-weather sensors and directed reeonnaiua.nce_, rather than

surveillance, beeox:qe the only po-'-lble solutions.

6) 'fhe reliability life .of ;he eyetem becomes an absolutely

fundamental parameter in deciding the practicability of mrveilla.nce.

For in-tance. assume the folloving -

a. 'I'arget- Moocov in Summer,

.5. Camen swath 100 miles,

€. Surveillance required with 90% probebinty of success

once every.24 hours. | |

d. Polar orbit,

e. No correlation ﬁetween'clond cover at different times,

o f. Reliability of satellite in orbit = 85% satellites launched, K

8. Reliability of the vehicle equipment. |

MTBF = Meantime between failures = 1 month

With these aliumptionl.‘ we find (see Appendix) that we need 12
satellite - days. Because of note 2) ab‘ove. this is a conumtive estimate,

I am not sure tlu.t we know how to achieve an MTB!' of one month. '.l'he
requirement for 90% probabillty of daily success impliee anyway, 12 satellites
'umultl.neou-ly flying and, 95% equipment reliability. Wwith a MTBP of one month,
to get 90% clu.ucea of daily eucceu. we would need about 200 satellites lsuhched per

year,
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The figure of 200 satellites is, t.)f course, very ltrong function of
the a.uumpti;m. made. A 300 ‘mile snth would reduce the number by about a
factor of 2. A swath ot 75 miles would require doubling the number of satellites,
I the MTBF were a year rather than a month. about 15 - zo satellites a year would
be required to insure daily success on Moscow in the lummer. |

To cover other regions of the ea:th, or to co‘\.rer Moscow in the Winter
may require much larger numi:era of satellites, )
A large number of unknown factors limits the validity of the above
| conclusions - _ |
A) How important is the availability of photo coverage of
a particular spot within one day?
B) What is the relation between ground-observed and
satellite-observed cloud cover?
C) What is the effect of the false anux'npﬁonl.made on the
statistics of clouds, both becau.se of meteorlogical considerations .
(item 2 above), a.nd the effect of particular jeographicnl terrain
featurel? _ '
D) What is the cost of a satellite in orbit after prodnction techniques
have been installed?
E) What is the relation between resolution and effecﬂve cloud co;rer.
Because of items 1), _2) ----6), and not yii:hlnqding the uncertainties
A), B), C), D), E), it appears this time that

;) Weather effects’ have not been properly included in ll?L cyotem

phnning de'pzte the fact that all the pertinent information is available



in 117L reports.

II)‘ Reconn;iuuce can be mlde with a satellite launched in a
predetérmined orbit when the weather is favorable. It may well
be that reconnaissance rather than surveillance will be the best

method of using satellites as photo reconnaissance devices.



