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- - .ie~~~ t. er :~k .  ~y i - tt  ) A  - 
- ty

—— j~~ a ~ iv i I ~ i~ n il rie ~~ip

.,rjt ten ~v ~~~~ ~ a

‘lj  i~ ~Le ~~ :~in g, the ~~.j w~~- de~~-.el y co ~~d

— d rk clouds , \n0 .:€ . lco .iriess ~~~~ .;~e f~~ 1 a~ — 
- v heart

:~~~ $ ( ;ii T Cl O~~~d - y ~ L~t~ er 0 i~ - C) tU t  t ao .  ~&c:cor ~~~’~, — to -t

le , I was su p~ o~ ed to ~~~~~~~~~~~~~~ ~i~~-:t i~ i t  ol - :~y trip

today . ~~th the wea~~- .er l ike  this , I ~~~~rei~ t:n~t t :i e~~ .
would nt :. be aole  to le-tve o~ I .e. i~e ‘ert ~~~1ess , I ~t~~~2

~nrn~;ed U~ - r c~~v~ at t i e  J~i- t~~t 0 - unlly . r1~~~~!r ~g an -nr
j et  i o ~ o he Ctr e  ie n : tu re , i. ~ntro - l ed ~ií - r d  t - e ~-~ o~~n-.
) ) Y t h in t i e  ~~~~~~~~~~~~~~ ~ 1ri -~‘it b  twt  (

~~-nies o~ - e r
- .‘as re c-~r~~iui~, ~c O . . e t; i :~ on a c~~~rt w~ e ’e in , nE I -~~~~- -d fo rth

t - -o ~ a look , were .-~n t e n  ;-Il tb e i ~ i i~~ - o~:t- ~~ hi.:

~~ i - ~~tn of d i f f ~ ‘~e t  i t inernr i e s  in  t ha t  d~nj ,  follc ’w e~ ‘cy re—
-- -irks as ~o wh l c n  i li~ hts  ‘ere to t : ke  o [~ as s c} e - z led  ; r ~d

~r :1ICh f l i~~rts i~ad  to  te -t c i - -L & ~d , ctc.  U t  of c r ~ o si t y ,  I
ii: ed ker ny cer: ‘- :~~h t s  e~~t l3 c l e p cn t  on t~ ~e , -L:e re ’-n:
ot ers c id :iot . It - .~~s d~ e ~o ibe f ac t , she re i- l t ed s~~4 1~ n - ~
t~±at ihe ~,- e n t  er nt -

~ ~~
- r t s  vn r i e d  r ’) “ ii~~L~’e-ot n i lo t s .

‘rv it :  t a t  I d id  not f’i~ i:,’ ii e . t : nd - i r  :enl y ,  she
~-~1 n irn~d p~ t i ent ly  to .~e n kni t ~:Lc :.e-i r~t ty ~ea t er ~ t- -’n~ i r s
f-o r :~ Jo t s. ~nr e~~ch : o . e l of c-er r 1 - ~n~ n , di  f f e r t nt

~:enther s~~-n: 3~~rn t  ere ess~~~ned to ;~i~~~ereat  oil~~t s  compat—
j.ble w :i i n their inn ~v~ctial anvi t i - n  pro f~~c~~ency rid ex’c r ’r_

ience . .vhen t:~e wea t-er at cer~ sia time f e l l  tel-’)\: the
sn ec~ fled st entird for ~ n’~rticf~n r t i lcrt , ne w~is n - - t  ~fLt -~~ ed
to fly ,

“Isn ’t t ere a c er tain - i r i d  of ‘all - c  e r ’ : ln t s ? ” , I
pu r c i eci , rewe ;J ter ing L v  rig cone cr :-; s ‘ - t ~r-i in a -iraz 5ne .
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‘ L~~.j S  tC t~~~ .15 no~ ~ -l ie  ~~ ~~ c iv ~ 1~ an ~ V~~at iO I ) ’ , he
- . 0 i L ~~ t~~- - - ~~~ L . pL : - A1 1. ~~~~~~~~~~ 

_n_) — - _ j t -~~ ‘ n i l— - it n er ’ 1i

a e t  al j - o - e i C  ‘ L I  —
~~ 

ec~~~ - ~~ rw . Nat~~ e i .c  L :, i c t o l C .
~~~~~~- ‘c a~~ a ~~w -~r ul ~it  ral 1j~~~L - U ~ t a~ cn

~~ ~~~~~~~~~ ~~~~~~~~~ a -~ a ~ t L c . l L~~~1C t c-c ni~nii- _

t a t  - r ~ (‘~~~~t; 1j  i~~~~ e , L:~~ UiAJ  ~;~~~L ~~ v L J  i i n~ Tl~~~iol . h~ ~i

~~ ~ - t ~ ~
- -a~~~

-
~

- -~j  ~en-J ~~ -~ ~~~ei~ - ~~~~~~~ ~-i~~e i e ~. ear c Iri~ out its

c- -j~ Li~~ ~-~l 1 .-~ Y~ j L t  ~.at ~ ra1 t u e  - ena of ~ ect
v~~i t L o a  :~~ , ?“ , a o -a~~ .-.h ~ ~.o sta io1~~ ~~- -~~t

~ u . rai. e3 a ou  ~J~~1on . .~~~~ ~~~~~

- 
;~~~~

- ~en , — rt i tn: ‘na~t:hi~ roo .:

~ 1 ; ~ d t~~~: ~~~~~~~~~~ ~~~~~ ~~~~~~~~ ~~~~~ .~~~y all c - a e d  ~r ~ ~ u : .

~~ a l i t i x~~ t~~a ~ er o -
~~~~ 

w a -  ~~~~~~~~~~ ~~~ , ~~~~~~ ~~~L - l ic i c ied  ~ x ic~ 
-
~

S ~ ~~ n t  a. w~ ll ~ve -ts a t c c ~. o~ tn L L t ~~~~~i o r s~~~i~~, i - - -~~wee.~

;.~~~-i ~~~e -  ~~~~ c i j j i  , i~~~1.

~I~.~~io -s ~J : e~~t~ o.C . :~~~~
‘- er ~~~~~~ a

m e  ~ inf- :- 
~~.. ~~~~ v e a t r l e L ’ ~~ ~r~~~~~j j 0  C~~:i ~~~~~~ I i -  :ie

u~ v n ~e~ I.. ~o i e -  ~~~~~~~ ~..‘ie ~ ~~~ e ± -
- o~ ~~~ th e nat - -ral 

- n - ~nci t i~~I - . ~~t ~~~ v~~~ w -~~~ ~ :e o1~ t n , sn~~~i n s low
ci ~~ .L , ~~~~~~ at1o~~ , f , ~ - - o -:~~s t — ~nt - :a~. , \~~~ ci1 a t f ecr

~n- ~a~ ety  of ~ Lr ~~~~-~~~ : ~~~~~~~~~~~~~~~~~ ~~~~ — i t  ~ 1 ~~~~~ ~i i e
s~ eo~n. type i v-ti i t i  - .~~ - r i i . A V - i  I ’ C~ ~n :t ~ cn e

- r o e  - - n  - ~~ -w i~ ~e~: o~
- t. ~~~ ~ t ee ri .~., h u r ~ c ees , They

cause -± in~- o t ~ rj~ u u i : i i c~J t . ~~~~~~~~ ~~~~~ . C. 3& iL )~~ 5 Co- u j - . L~~~C~~~

c : c t s~~e -.?‘ ea t~~e ~~~~~~~ L ~~~ 1s ~o ~~~ t i- I  t ~ c rcolou ie , r

Wi - c i  ~he ~~~~~~~~~~~~~~~ I .~~t . i e-~ ~~~ I c n ~~ f l e~~t -  c- .(: C not eru L~re
3U CO Vt. ‘ -~ it  : es , as in t n~ c c - -es o f  t ~~ . U L r s  t

currents ,  ~r s t r -  ~ ~al ~~~~~ ~ir i~~~ tc~~e—o ~~ l.~~- , et c  •

- , nt~re v L~ eat cli; t l i n e S  rii’ ~~~~~~~ . ~~~~~~~~~ ~~~ j ”~.

m.v L V  -s the 1 ; c r 1 o - ~€-a oc~ of :r e e zm - ~ , t~ a t c;in l e h  t cL-. es
mi t . C  ~ t r~ iju i~~es o; t o  a - ;  i- ~ l c-aies , ~~

-
~~~~

- - se ~ i~ - r ~L c - ) t i
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~~~~

in t h e  air  w c l i  co sekuent l y he iuc ~1 - ired .

U -~~~ i i ~~ C~~~un f i. ots ’ Vie 

- : t e p  j~ a th e  r o t ~ .snes  of sct e~~L ~f1c t e t r i a n i - , j
- ~~~ :o~

- :~ i u l ~.~ i~~11:~~ ~1OV ~ a t i-n i  are a~ pi-c~ c~ i i~~ -e r—
~~~ ct .  i - i . ~~-t; .~~~~~-j S , ic’ r~ e air~ tr t s  are we l i—e qu ~ p~n C- - ~~it c c  ~1l
r~~i 0 5  of n- vi~~i t ion  g u i c 3 ;u i c e  :~nc 1 lit1es  and a vi at i o n  ~~i .

a~ ub .  i_h~ere ~s a t~~~id -of ~aC1~~ity ~sp e ;h a i I y used
b r  if1~ s- ;— cali :n  u L L L — n c n ~u i_ ag oj era t~ n . One is ces ly lid
to t i l L IC , -as -; ;ni .~;e i ~~ests , tna t t~~is ~ irici of f a c i l i—

~j  tn e p i i -..t could p er J o r~ l.1s L ;n u ~~,L, \.- i t a  u i m ~ ey es  clo se d~
£11_ S is n i t no , - ow~~’ner. I~i th uu~~h t~~~ ~ i b  oc  can rel y j n :r :is

rci~ , 10 ~~~~~~ 1 0;-  t Ion  ~~ , 0 U C ~~S ni all -~~ hids of ~avi~ n t i _ - n  ~ I—
i~ nce i tr~ ...e~~t s d ~rm~~ ii  LS e~i t ir e  fi e~ tit to reaca his dest~ nation
ac um :ately u~~en ~n1n -~r circ-u .stui~ ces w ere he not b-c aL-le
to see U. e nnnind c-i all , ii~ St i  iii u iaS  t o  in- i~ :ifl h is  o - a eyes
to -n -n e  ~ic iu rr - -~. L i_~~~s ann to ~uhge w~:er ~ ~ u t ucim the

liTi~~1d (l iAr ~11~ ~~aac:i;1f u :~er n t 1o n .  If i~~ m i s  c r i t ical
pi-x-iod -t . e piict ’s vie~ s obs Lr ;~ct e u , l a u d  h~ - nih be made
very difficult , and s -~r ious c o~ne~1uences can result . d - ~~t I s —
tics i~Licate that ~-U,o of Uji eccidecims- hn aerial tr~nsporta—
L i o n  t i c  t~. e w oi - ln  t -nc i_ lice dur .n~ cue t c r L e — -) d~’ ~nL la-id I:
s t a ;~~s , -.i tn t e naj  - - i - i cy of ~ tn t - ne cases associated -~h th
la.~ in~~, In O L - .  to  exa- ;ure -tue s~~t -  t~y of ~er n~ ’ ofle~ d -r i a~:

na d  la:~~~~ g, pi_:.  I tS  are c.~ b o ea d i f f e r en t  ~c-i~th e r

~, t - - -..e ;- .r Th cci n~t~~nle .-- i t h  tc .eir le ’i ls of t ra in  t~~~ -i each
ai i p : rt , o -~~~s o-dc r ~~t i c :i  be in ~ t ai-~euL as to  ho wel 1—e~ u~ p~ ed
i c c  w . a t  - e n - r ~ pt~~ ;a1 co~.~~it i  )ns t iu e  !r :~) ort is. .~‘or eac .
p i lot  ::p. ci r±c a t~ a r ;  of t ie  .,~i :c IiL U Ui c loud at  ~ h t  and v in ib - ]  —

j  if  tn~ .e~~- ~f a n -  - a a i J g are h ivea .  In co - . 0 - i  practice ,
t~ ere are ~.wo ci o;;~ s ~f ~~.at~ er st an o ard s , t i  -~~iy ca] 1~ai

Clans I -ad C1a.~s i1. ~h e :cuierci l tmdard  sp ificati ’m s of
cl nt l  h~ ht  and Vi .  i ti l i t y are 1 - Y ) — 2 f l u  ne ters ~nd 1— 2  ~ci L o —

t-~ters r~ si ec tkv ely .  Inc  ~~. L S i ~1fl ~ l O - ’ L St  s c o b  f l c, t l i m s  of

- 3 -
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ci ~ - ~igrut a c d  V~~. i i~ i t  ~~ f- ti U~~~na 1 n 1 a t z e r  nt c :. u i .~~r r .L ~ri

D~ n t — e ~; 1 . lm p e ; c  a i r  .11. - L . a  i i  t i i : w r id are ~ u i e

~~~ meter s a is i_~ec L L V C i~~. i o ai ry on ~ av i a t i o n  ‘..- c i _  tb  tn~ i:~
o i e - ; if  - c aL t t r i~ CC~ res c u i i_ -i_ t~~-~ic c- U j b J C L L S  On n o ar c c  t r e

ai rc~ - - .ft  arn~ a .~er j  n .~ i_ i l ;~~~; ~ it O t .

n~ r ooi . - ;u e s  u~ Lce r ~a~te rnai r rccs

Un~u.vaoes flaying first—hand experience in aviation know
that  ae ro u i o ne s  i - u  f li .  at n o . . c m i i . e s  exoeri ence -list .r~ances

-. b  i ch  cau s e  ca e~ t U t s e o  . . f orc  to t e ~~as T e r i .er s , e~ ecl ai ly
in the  nU ~.1e i t i 1lLe whe n flyl ~ over deser t  areas. the re~’son
is that as the sandy sirfaces on the ~Lro u1 d are b ei :g heated

up by the sun , the tei n erature of the l-a~yer  of air  next  to
the ground increases. The heated air then rises sharply ,

sets up a large convection of air , and th us creates unstable
currents in the sky . ~eroplanes passing ove r these re 1- i ori s
will encounter dis turbances. Another situation in ~hich vio-
lent d i s t u r b an c e s  are felt is when the ai rc raf t  flies into
thick clouds , rainy clouds , or thunderstorm active t~0 r , i 0f l S .

Tuese d i s tu rban ces  riot only cause di . scon for t  to the  pan 5-enhers ,
but ..iore in/)rtan~ly is the fact that each aer-n l~ nc has ~
certain den l ined u nit ii st re .gt t i , so -nnen th is  liih±t is

e.~cencie-d by t~~e v io l en t  d i s  u i r c i n u c e  for c e  a ct i  on it- e sero —
at , the ;-~~~~ e e c - i a - c will e u f fe r  s :-rne .-r a l . di m:. ~e 2n d  at n x _

- i.e cones l i i  - ~- - ; u &  up ~~a t he  air. b rc .- - cfore , c C fl

t i E  ‘ni l tn C ; LCO ~~~i .~er ~ re~ Lt d i s  tUi nar lces  in 1i - at .
- S i  li~ ;-i .o :  t t o  - ~~Ci~~~ .IC of c - .acc n i .c~ t oe  aero - L a a L  a l t it u d e

l i~ n’ .er  t o  av o - in  U . n  Vi o i~~n U  c1~~~~t - c r c o .  cc j e  i ons.

O L  t )U id , i l L  Can a Cfect  c irect lv ~ e r~~ 4

and l auj i  -b 3~~ a n i  —~~b~~ ac n.  c or n i~~ n~ , ~ .ere are -~.- I c ~d d i r t - c —
t t ~ n and w - i i b p u e d  s~- n n i f i c - . c iu n c :  in the weather stnuidord s for each

~~rnort. ~~ur a : a r L i t - u . ;r  odd of iEro:i- d e n , - -  r n  t -  e

— 4 —  
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v iri~~~d i a  C . i O ~~ ~ d w l c . . d  si_ -i ce icee-; . ~ e n A e - i f i e - ~ ~~t :i - ni-d o ,
aLL :. lane ~ c~~ t o  n - i  all -j~~€oi . i t i S  u - - o n - - c  un d or

this  circunstance , i -- c  f’o r ue  01 ~~t . .- . - C C  •~~~~
- on t~~e a c~~r—

S :L’i- i -) C~ of the  aL no i- b~ ane is so ..L 1~iA ~i- ’ .n- t a : - on ). - C

~~~ae - . t . ~~ of t.e C O a L I  o l L .~ ~ c ac-i t i n t  - i _ t c I e i  n~ cer)n~, -.ill se
L : l C u 1t a ~ue -1 -~r -J - . I L L L  - i L  C

1 c 0 a .j  C L L t  01 ~ae ~t r eawliaes O t  L-  ~ .

~-nen i c  a h o t  ~~~~~~~ it is oi~~li le f or .b o e — e  r : n - U i - ~c to
occe .r on LIni  bi -~~ of an ad -o f L ane  i-~ f i~~~nt .  1}:e l a -ot  is ;i:a . t

t h e  ata :s1:- - ere de . -ives i to t o .~~ er a t  re fro - . ~ab i - - d ons
sou~1ng ron t I l e  ~. i-ocaid taatgets htn tee b y t -  C n~~n . ~~~Uo ,

at o- - hc- i -~ c ie i _ n r n t .re . ;n c r - -n ases w i t . .  i c ~cr t~~ci~~. a it i t . -~~ e .
I ~~~~~~ L , 1~~ t e C  ~L i ~~U d e  I - :  ~ c a i C ~~~.Ln -io ~~~~~~~~~~~~ a

t h e  d-  c~~- . e - ~ L r ote  ac iou t  0 .6~ °d ~er 100 iuC ters 0. t ie  cV C J  —

a - c , L U  :-en  t c1e s~~nI a Ce L - .~~~e I a L . cI-e id  ~‘ - - o u t  30 ~ I n  -~. n

S L . L. c r U a n O , t e a  air uc~ i_ .er - a ~ a’e a t al L :rt ;~-...c to  _~~-u - — - ~ 
no 15 n e .er .1i~ en i o~ Z e r o .  An a c m , bane t r ov e :  l i_ a d  in

C O L C  nir is 1~~b-: e±y to n a v e  ice t n- ca  i i  the ~- 1rccoa - d s c r : - o e .

ts ohilied b -od - w en i_ t enter - cl .ude- or I~~~c:: i _ c - a t~ i

re~~ions . f . t o : -ci f ~ cc -oa~ia~ ioa i_es mainly i~ t -  e .bac t

tna t  n~e ~ -c Lay :is Lend  c CaL .n C t a t  st :-eaai bc i_~..cs of the

~~~-~~ .lai~e a~ d C u t S  .~~~~~~
- ir i_ts -~~~~ .o . .~ cal~ roperties j  th e

by iuioi -enu -~ c~j  ato i’ L~~~. l resistance as c- ’elii as its we~~- i -~t .
Ce sen ; ;en  s~ , t n~ - i _ er - )  be et con - -t a~ .~ta~ rt i t :- . ~l ~i t . de end

eed. ice f- - r a ~io can l~. ~ 
i_ ccur a t  ~~L C at ~ 1 - . et pc~ ~~~

- 
~~~~

~f t h e  co~ i.-ie , t n  r ad i o ~- r , ~~.cU C ~- e r  iaces , an~ i .  eme
C e en; Ic I 10 eroti c, if t h e  ice :-ieccs fL u i f  i - i ju

j O t O  t air liniet o.csa~-~en- , I l k  ~~~~~~o b n - i;-;n - t e  bl.’- d e r
of t i e  c i_~~ res~~or t. a t  are r :- tati-~~ at a i . -~n speed , s e m i - L e n

o : .~ e u ’n c e  w ii i~~~ ilt . A L l  o -r.. i_ or  e t n  .. o.ci rt ’-  t i

ts  are c- ni 1 en ~~~~~~ . 1 A t - — r- e z e  cu _ L eo- . U i b e r
c : u ~~-Lj tj  .cS conduelve to i_ n e fc i r~~~t ion , - n e  a n t i— reeze

— 7 —



~~~~~~~~~~~~~~~~~ ~-w- -~~~~-- ~~~~— — - —~~~~~~~~- —.-.‘-- --~~ ----~~ — -~~~

~ o t e w  .-~LlL te t ~m ne - ?  ~a to iLaa ., op places . ~.
- c cn t - i i l e of ice

fo r.:eti~ n so that freezt~c~ .e disc am: - ccl , o i  I:. c- -se t~ Lt
1 crc of ice ave ~ Cc c c  ~ i C C , t o  - Lel t th eni O w O f  ~~ . e — 1 iately.
in uteer C o  a- ’oLd ice f i L a ~ ior1 ~~

- -
~ L~ e t , ~r c 1 t ; , pilots

- - ~~~~ a n y  : - ~~Q l ) t  C & -easui’e of c trc:unveaind cloude c.nu rainy
r o c r i o : L s ~~ui_~ a~ e .L - - . vor abi . e Li ice fo~~~i

-

t 

E t n e i i y,  toe g i r l  ~~~~~~~~~~~~~~~~~ ‘naouure d us , ~~~~~~~~~~~~~ t -nh
oa~ -.cr e ’ i3 o~ 1iceS ca~i ~ive rise to t o - c .~~, r — i v .j r a b ie e~~f e - i t s
cici aviation , i .cj cad: be dorecaste i .b • ~~~ a na :i -Cen ~n our
c a n -  r .  ‘~~ ~ via~~i a ~e t c . r ol y ,  onu L L . m o u d : -. the  d i i  I~~.~nce of
the iaeteeroiody d- ~~- a o t . n u a t , accurate - cat :  em i ren -a Cen be

i u v i _  b~ni fo t  c-v iat i o n  a t  any i d e . Y i n  can ~ot i d  ly -i c -  Lii

Cu e ass r- i:icc of safe ty in our country ’s aviat ion, ”

Lii i tao r unway , toe i i lVeny I- lu te r u e - . op l ane was r c c ei v~ n~
Its  ~ ~~ t t~~u c h — ~ p. i U C  nr :; W ~e eas of t e aerop lane w -:- re
reee iv in~ to-:. ~a-ooe-  a c i i  -~en i :  by ~~~~,- C11e sn a .i rcase.  It  a
cud utes , 1 . c  s n e i nu  La bc-h in a n -  t : .er i_ -S a os:at j i c c r r i ey  o the
S a~~ .

—
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- Pi~~ure 1 Figure 2 Fi~ ure 3 Stream—
:—~~tural Phenomena ~ffects of the lines of the Aero—
that Affect the Natural Forces on plane Got Distorted

— 
Vice- of the pilot the structure of Due to  Ice Fo~~n a t i - - - -n

the Aerop lane

~~.
1o+o ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Fi~ ure 4 General .-u eather VisibIljtb-

Jtandard i-t eq-ni ed for La id ing

?~~~‘\~ ,‘~~~~~ ~~~ 
- \ ~

-. -

~ (q( ~~~ ~~~~~
:~~~~~~~

El- , re 5 iiistur— ~i re 6 ioi~ t u r — Et~~:t 7 di r -u . :—
n - aces ~~lt t~ u-r ices Av : ided b~ Vc-r1ie~~ i~~iny ~re~- s

f~-~ r~~p~ nne over 1~L t ec 10d

reiert Areas ~~j L~b 
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~~ et c a u t i C  x v  - d I c t i  - a  -
~~~ Artific ial . i-li lites

~~~E l ~~ : U : :s~~ c ;ti ,  ~~-~- r J . . ;~~t i c  ~~dC d L f l  c i O ~~y)

u n i t - e d  ..y  ~~~ ~~~~~~~ i~~~’ d:1 ~

;Ibo i ract
- -a  h rc ia~~e ds - -

~ c u . .  on In Lumal  p i ca -  .enen.  :~ - c - me fu :i i~
-~~ n i. !ia ~ it s  for e -~~ r t i L a d f d -- t i L i ~ t . e i e ~ p of i i  -:~~o d u  of ’

e ~eetive - e th o d s , eartuc n dC l ir e c a ut s  L O ~u h-~ on- i c poso i b le .
o-j for , ~ ue c i t e  of : t t t  ~ ic i oi o : -t eii i tes as n iconS TOT’

e ::r thcpr .e re ac t i o n  ~ c- u t  il l  a the e e l  :r o t - :r y  ~t c ;  e , - :- : r ich

f ) r e v ± d e s  as ~ i Lii  o -J~ - ~ o iie on (0. 10 U: n i “ o r e  t ] ‘dii • ~d it -

it is hel i - f - ~l lii t e ~. i e d  IC t i - t n of -.v t t :u ~u- deec: t th~ r earl y
.n r : i L e r ~ e - late stafes  , h e  roolel  of ’  ~- i  n : 5  f’or ~ -c e n t e  cl-at e
to  and l ance  irately be~~~ ’n the occur - ’ n i ce  of ear i thn i a se s  is f r
from beid:k n o i v e d .  ~y c o c u 0 - l L i n ~ o te rse - 5  s o i r e E s , t . J  S

artiole resents a brief i teoi .  i ct l or 1  to t : e  c .c-~-ent stc- tun

of the  sa te l l i t e  : e th -od for  eart n u t ~ .e pre l ic t ion.

— 

In recent years , the subjec t  of eart cuake p r ed i c t ion  by
satell i te has received ounch attention . A ciu ber of countries

— nave already esibarked on the research and experinentation in
th is field. T he ir work can be su~smarized to be carried out
along two directions.

The first approach Involves the  surve yi ng and photo—
.. r~~ i_ri g of large areas of laud on ear th  cy a r t i f i c i a l
$a tel lL teo  in order  to s tud y the ~uac ro— st r cc tu re s  of the
terrains and to locate potential  ear t : - ~uake si t es .

~.a rt q- .~ake is a aat ral p :.enntlenon , wh ose  occurre Ice is
re - ated to t h e  ~eomorp hology of the earth , esoecially the

distribution of faults. Aerospace tech ology las p r o v i d e d
us w i t h  novel and convenie t n e t h o ds  to survey l a n d f a rms L n dJ
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- 1 and I I~ t n i u u i t  - an u . ’ fn u l 5 s  fr -o r : i  the air.

-
~ .: s u r v e v ’r i .  a : d  me - ;- te .J p n o t u ) - - p H l  :~ T of l I T  e ‘- v - a s  of

- ~ land ~~~ t - : ~ - c o t - tn ’s 0 - d r n ee : r e  f a c i l it a t e d  by the  use of
-a t -e l i  1 te ’- -~ru i  C i  :~~~ at -

~ u t i t u dc s  of n~- - o e . t n i  h iar red k u
.C C-e~ ’S. Go~~io~~~ tal n;Lr-nc- t~~ :res tb -nd la:udforrns Lhc~t - : - 1:t be

r-~~f l e - tt r - h  In a a u t u w — r c n~ e 1a o  t- t .~ r~~i-uC S c c -  OO1 -J c1~~: r t y ~‘o —

fi —i c ted in p i n t o .  r i . r d .s of ~.n a-r man e .

~ ri . .~ nbc ~Ixtiee , t l u c  A o ie r Lca r u  l o e r :  alists took

lir . e CJ1O u cit  Of p h : : : t - : - ; r c :h~~ of t i .e  e t a i r i  f~ ac~ satellites sod

n i r . t aps  f-e r pol i tica l  and u . l i t a ry  y r d o se s .  h f L e r  I i t E f l —

s ivo S t  - .~~~ , t i e —  f ~~~~~ t a t  t u e n e  pn ,t i r- -p- :at :1 - t :.l ~ i ~~~
~i l ut a r : -;.oj :eS ‘out als o l u n d  5l~ n i  f i c ou i c a  in - a t e c iv b on

tO ll ec-oao . io  ap i i  -:‘a t~ crn s , o n  c-f -- i t c h  i n  e a r tac u ak e  pt -c-
c: icc i -o n . ~ or eaz ciny ie , toe i c t :  eeo ny the (~~- b i f : -~ t~ Ia -n - on
in t i e  U I :  ~t .a -I I) t~~e t.r-:nn fro : t iuc  i~~Cl iC -  7 ne d Atp - li  o 9

i i  ~ n u ip s  r ev ealed  Clin t  n~~ere were rh re e a c t i ve

c r oo o — c o u a pe d  faults  n-C vicin ity of i’— e L . s  -t n-d at ar

~i tn ts is  i : i fo : -no - - i C r i , Or! enr i t u 0 0 0 de  f e r ec a :t  V - t o  i n  c -ed in
attn an t ro- . run C- ’t ud i_a 1 i) -t~~, w t i c u  - -- n in t e r  I’alf’i iled t t i

~e c .r .a r y , 197 1.  1:i or d er to .r~~lJ t I e r  en cr -n ch  on O O I i C .c C~~ t j j t i ’

r-i_ - o u t - c e - - , toe: ~l . cr d c e n i _ c . - t r i o  I ~ts d~ -v i s~~d t :  C r I  rt ut ~ n o i :mo - e :-
iatell iCe tO .hm a.ri Iii 197:.,  in -; : I ch sun ia n -of’ ~~~~~~~~ i r~ 1

tn  -otuir e c:  and l i n t  fat  I t  , u~~b e r st - i n : I-  i n 3 u - c  the  d Io~ n i b u t i o  I a

Ct s , n c - i l  the e r u ’c. for  c c c i i -  :u n k e  -~~~ J I o a t : n  0L o l s , - - n t

n T -so iacl- i icd  as L r - o r t n .it i tc 1c fo r - ; .  dci: rese-at’oh ‘~as to  :e
- -o r -i ed out .

after t~-;o yea~’s of r i . - rob , L h - k ,t.~ e ri  ~ : t  i - er i c h  st s

I : 1to sa-oce t :ie f i r  t o - :o~~: a-. - - -n i_ ace s  ~n t c l i n i t e  on
e~y 23 , 197 2. ~ : teil~ te wci~i_ .ed n92 k ~ o~ ro - C , - i u d  -ir e

in uu - .u r :j t  .- - i t h  a i - e n i o i  of 1hi .~ ~.1 . i t e s .  1.e  o r bI t  h a l  I

d c l  cc :~~ u I  ~ i o -  O f :  905 and 9 13 t l lo  .e ~er a t dj v~
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I ’ e u -  oecn lv e l 9 , cud on :~ii l. t of in c l ina t ion  c-f 99. 1 25 de s  nc -es .
The t el ir t e a mr u~~u r u t - :  l a lt .L — : p e c t r cou 1:- n , i .  t i d  at

st n i - o n of ~- a o ( - t r - . - L j : n e1.- e r a t iv e  i_ f r  at u - -C : T Sl P a n d a ;
of out r t e r u  day ~- I i  o r b i t , tr i e L a-  er - c: c~ n sed  wo r -~r i c , & : u e t o
ft  i i  nrc in t h e  e lectrical  c i rcu i ts , b il e t i e  sn n c t m o : m n r h

con Liun.c ed to t n - c  p ic ture s of places all - v e r  t : - C •,lobe.

~ z u t t r i b u c t i a n  of So : e fa ul ts  on t i e  cent  ‘ s surface were
clearly visible in these lo t  :.res , w i t c h , wh en cocthi .ed w i t h
t u t e  anal ysis  o f  h ist .-r ica l  in for ation , led to the d i s c ov e r y
of new f au l t s  and the  ac t iv i t i es  of the f au l t s .  There were
seven recorded ear tu .quak es L~ Alaska in the Uni ted States ,
but only five faul ts  were found on the old geo logi cal Iliap ,
which explained the occurrence of only two of the eartL~ uakes .
La ter , t r u r o u g h  the anal ysis of the sate l l i t e  p ic tu res , seven
new faults were discovered , t ereby e~ Hainirui: t :e re am ing

five e a r i n cu a k e s . lut 1~ 72, after the nreat ur t r : n oc :~:e in
Ecuador , a cm - - -~~~~—~~ .~a~ue d dausit va. cLs ~~ou nd a 1 c 1
Sa~ eL.~ te p~ ct ates.

buc e second ap. r oach involves the c o - t i - s i n u s  -‘-i a n it o r i n g
of the  anoi si )US wobble of the ea r th’ s r-r - at - on ui~~IS a rid of
t e de .for ; ation of t utc -  act ive fau l t s  -tit ~ t he on e of
satellite tecrln .11o 5 1 in C o u o b i : u a t r  ~ri w i t h  o th e r  ~ C C  S~ C i t

d .Ltance ensure eat oethods.

I v e :t ~~- a t t out  I nol a t t i c a  t o t  the  ‘- :--)hol e o~ inc

ro -in . t i on  ~~ is cart o fLe !u  cp liu.. eJ to  th e  O C C U l T - n  :e ci’ v a n —

le:it e a r t - -u - n a a t~.. .~~en ‘at e -la t e- s -of th e  t e n t  — t w o  v i a  cnt
e - m t c c a a ~~es are C : . O C - , e - a. c’ ~n 5 t  th e  u o t e c :  0 . u  w h i c h  - &T n t  05 0 ’

the e ar n  : ‘ s ~u t l f l  o~~ i s  - .~er  -e r c e ir ed  b et- - a— - - a 1 T h 7  eri~
d , ane f in I t r e -t  t : n r - c  u se- . nt cbes  h c t w e - r .  c :  

~~~~~
of t : n.~ , e .u iva l en t  to  a. :e :- c e it - e of - id .  ~--) c e em , his

~i n l  -of ’ an~- nu1ons w o b r c l e  . -~a : - e l rutd on e  to ei~ teen d~~~s before

L t c t  .- L L~~ i~ 5C ,i_ a iv e  o - t  of  t n t  ~ix ‘- -ost v u e l e n t

L 
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~-xd ei~~Lt  to f i f t e en  d - -~~s at [ore t i e- -:C e- . r r e u e e  of t h ree  o - - t

o r  t ie  ue -. . a vi.ol~-nt e a r t h - ~-~~~ e~c .  ~r . e r e f c e , tIn e cano . n i o ’r n
chi n ea. i~ ~iu e e a s t : 1  ‘~ a-u 0 0  t n ~in can ue v . ~: - . ed az ; -t o  - -c a tTO J

to t h e occn~’: r - enu : ~ of V I Oi~~zi t c u t s  L Iuc :  o n  kes • ~~ c ~~~: c a as t c~ s
i_ -I of  f or-eu -~~- .i~~n~~ is -rocured 0 lean : of ~-.c - -‘ate ~iC - - L - ’O~~

0 . 0  CO: dc c n n -  irie , tu~~~a e r  tin t n  t i e  n .J  r ia g  of
the u C~~ o-~~~~.O t i  ii of ‘ac t i ve  f c - c  i t s , pe t n u i t o l u r i t e  s of

v - - n ~ n u n h e  s , t . . : n a  c:ctu- in ~~~ t h e  -al of n r t :  on Pc
p m .  c i ct i o n .  of cour :: e , t i  at. 1 a b i l it y  of this  b in d  of
au iol~ ~

-. c a n  ct to be tr ot  LLmc e h .  

mc t o r i  ten ye a rn , 1 111. ~~.er r - u  i~~ er: l~ st~ ~ave

ln 4 n c o e r t  no e r - n u n  a t- - n t i c— .- u rveyi  .. ~~~ s a t el lit es 1: to space,
toe c e i .~ ob~ n-c Live . -e ing to  l- cate , to  ~

. i~ - I or - :1 ~ccn ra cp o f
one n e t e r , lb -o pos i t  on :-  of the Ci -- 0 eL-- for  L a i r  -

: , e - o r n . . dince  t n o  r at e  of ta t  - a r k ~, - 1 . 1 o t l : n i  a ~i~Jt 0  s oil

a t nT- ny p1 ces , b - c a . 0  l 2 L - t u n c a  f iv c-  (IC t t .L. . CCe r . - pa -c r ,
- easor t - e . . u~~t -~cc r . - - u~ - j - C al :e-J - l -e ’ ioU.  ~1 c v  n — o d r c t i o - —: 
c ;i_ t C11. i tc -0  n t d l d  f - J l u s  a b u r t  of i~~~:: t ir i~ t h a t  m a U l  n~e 1 f or

e . rt a” ~aa- :e n c v u - i C n .-un. 

-y 4 lc st  j -;er , th e  o .e n i o C n  i a-er i c - l i s t s  h n - ~~ i n c- -a

~a c t u er l  cal I a. r ~ e . -d~~t 1 c — . . u r - .-e~ in~ -~ sa f e  lu te i t o  - co-ce ,
e r- i d y for -~ne i_~-~rpose (11 n a t4 r in~ ~i- . r h  s I c  preci sin- n

:. .0 Sl1~. i L  d~ . - 5 u ~c: t ~~~Oi oil in: eat -f - — - - t, in order to cucorcitor

0 .  ~~~ CC l u  t i e  e~~ni1J s r o a a t i -~-n atd ~h e no~~:
of t he re,~i_~ -:1 f~~lis, a i d  to ex plore -he possi’  i- ~t~r - f

O . t ny  i i _~ -to  - n a t e -  ut toq : .ak : n y - e J : -s~~~ t .  I — I ’~~~C O  n of

L 

cite - ~t :ld tC :03 r a t h e . - oi1.p ie  It c o n i r - i c d  of t o
:~i~~~U .1 J ~~ . r . J i i S : . . f u t S  - - c m e . e - i  o t~ ‘i ce:! ~er copper ~ho t ,

coo  -in -i 6 1 -s r reflector. rca ~tn : u t~ • O C O ~ I S C  Of ’ tut
all sa. e ~ ‘h i  - ~e a er  60 -a c ~~u~~ et e rs ),  ice : . ay wei~ ; i t  ~a u - : n t

- ;  10 kilon’ - .:), O n  - u l n a n- - i t  n d  ~ tULI C ~ t h i n  or b i t  -~ :5  a

000 1 . j— i r  i l or  i c r  Oibi .t  5911-C kllo e tt ’r  2t- .ove O~’- I d ) ,  jtr

-

~~~~ 
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motion was very stable , in t oe C a i r o of cui err ua u r e - e r i t , a l a se r
beam was eui i ttea f ran .  the ~y onno s tat ion  to toe s- tel I ite ,
c--hich then reflected the laser oulses back to trel  - i ‘nd :t~ —

• tion by l eans of its laser reflectors. ~ r U S , by : . en u i  r in g
the tj..e taker u  by the  laser p e l se s  to go forth and back to

the gr ound station , the actual i..ove. ent of the spot on which

the gro un r i c  s t a t ion  was ac i t u t at e d  could Li c- -ul c dated . .11cc ed —
ing to the sources , tOe cocuiplete woc~c o n r i r u g  t r u i s  liner
s.Irveyin~ sate11~ te will be finished by l ico 5.  r’ro:a tn~- data
a - C  the T:a i t icez~nt1ca1 model for tie crustal motion t : . iS u~Yt a i r r c c ; ,

it is possible to C a r t s  C ict a seizartic map , ~ nd ill T o F .  n i r x t
t .ent y years ferecabt s  on local  cn . r t u iu h u ak e  zones can be ma te .
ihu e crux 01 te is  :toasure eiit ~e c h n i - c u e  l ies i n  tie i c - e o u i  re—

.. eots  tc1at t i e  u c o t a c ij i t e  orbit oe very stable , co n the n -a s ar c - —
- . .e ut  of t r e  ombit  be very acc~~r a t e.

— 0:c ~ e:orUc- cap 1, 1 o75, ~‘rance lan~ c a t -~i a ~ .i1i l o s e r gec —
det ~~c— s -nc vey in~ satell ite i iC o a pace. (Lr ast en e d  “Lit -ole

tie c a t e l i at e  - ut~ lied 17 ilogram s , zeos red ?M- ce .t i—

~ - ters ifl o.a - - c ~.eter , n. :u c :ua ’ roe u  60 laser i- e f le ct o r n . it s
o :cutratlonol orincaulbes an- ouj- . ctjve~ \— ere sil inl ar to ate

:1e lacunc  (01 U~ t . C 0 . t - n i c - u t  a . , ei salas s.

if C i .  - a001  .fl~ Lne cu r , O t  ~ ar~ a n - :  p-a - - . c i —o~~a- ri D~

~ te ili en ~s st i l l  a t  L e- - y o l - c i -- L . c-y ut

s a - ~~e.  ~~ ar , pr € r 1 i .~a~~~r~ u - -rk ~n c u l c a t  o Loca L - . - e  ca n
oi- t a . at  5.1 c. 1 ~~~~~~~ 0. - u ~aL : O r i  for  t . e  i a : n .:C t ~~’cn

t~f’ e ’r t ’1 ur~~eS. L~ : L t i i l l ~.k .  it  ~~ o I O i ~~± 1.1 ~~~~ . ~ ::e~~1cCio
- n o t . . .  0., - . . 5 at t n . m - &rl j  end  n n l ’ 1 O : r i a u ’.: ~~~~~~~ n e

1 r o . ; iem 0~ l 1 ’~~
j ~ _ o  u ~~~~~ ci - .~~~- ~o and i - . . - - ‘~i~ ~eJ ~ be t~re

t o -  oc c A r i- -:nce f ~ai .’ .. oars: ~~~ - at l 1 r f ’ i - j zn  u C i .~~ S
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