- @;3 1N_T!RHA‘I‘I0.NA|L‘ATDMIG_! INB‘II:.;.!':’:'A‘.'ﬁfS_NO!‘ ”H
&
INTERNATIONAL (jiéfc'UYIQ E IF(Sit 1?!1.19()IQ.E]TF ICAL PHYSICS

34100 TRIESTE UTALY)- P.O. B. 86 - MIRAMARF. - STRADA COSTIERA 11 - TELEPHONES: 224281/2'34:6 8

UNITED NATIONS :ncd:;r:osan. BCIENTIFIC AND. CULTURAL om‘i.x_\.f'unfmn

CABLF: CENTRATOM - TELEX 480362-)

SMR/113 - 3

AUTUMN  COLLEGE
o8
THE TROPOSPHERE. STRATOSPEERE AND MESOSPHERE

10 September - 19 October 1984

MEASURTNG TECHNIQUES AND MEASUREMENTS

{continuation)

J.J. BARNETT

Department of Atmospheric Physics
University of Oxford

Parks Road

Oxford OXl 3pU

U.K-

These are preliminary lecture notes, intended only for distribution to College
participants.

Missing or extra copies are available from Room 230.







3
’ﬂ"'m E .
T Mt»@{o# Voo
i Sun  Croudls
A } Loigle b led @
& TT(?,QJS@)dQ A"Sor{"g""‘ ba absod s
“ 1< Qeom o525 23y
I(p0) bg Qay foiyh
Smﬁ-&u\'lj
- o %o 5ec® ~ o psec8
T(pe) = W e, NS
g Feous smﬁf,ﬁ«; loss
DJVIO"I(\'&L (?N@afl‘dﬂa&l to
fmas.t 0‘2 Yas abore @
‘e bo q;)
M‘Q’Jf ’X'(w i mals 0‘& obsorl 2r a.éoy( @
o od ol o O(,L)orpf\'on and S’caﬂ:\u.}
Q—’Oee'&ug
S, Io, o, AL arf QA Sions ae WJMﬂ(Q
Lk S© be  scalf c.oeﬁ?-cau?

Rodlinfir scalbrred wumeds = TQY S© Lp

.

@uv) insbramads. 112

*T—

&x 6

- P

Th & @ o

AT 5 Lemek of T adisty b Salblirn of Lk g

@ r @t 1ec®)
. S(®) o

-

I = I

e d@ﬁmiijt_@awoﬂswﬂ*o‘m’/
ol . ua¥ -'3»:»(.',@ nawcx siemple Fealrr f

Thes Mo S load un'rw-a,\.Q ragli a5 gxw bg

P: o~ X Gﬁ‘ecy
2, v S@vfe L

o

Consid®  was comsCandd mixsog raflto Y@ < P
hogt  wiwd ondialy b Z = _ﬂa;?
Rzs ~che
o ¢
- Ky
= Ty = T S(".»y[(f ¢ oz
P (K: o—(_(ﬁcc‘sy)
-k
: ¢ ’ 7las wQ.{aLBI»J Bunckion shoos
/,7 N | gmﬁﬂ.&mj lereds ar mos-
K \'fhpavews@' ia Ch(‘nbu,o\':d to W

“‘\&4‘0,@{0-& .



a2

Sugpese  we  memue IT(v @) o saeed v
o owfud & Choose v, o (Lol Sc«,@m'j

sccurn o DQ(W S s
So—ﬂ“v@fﬁu g
2 Q,Q.ou\ﬁe AL cald

—

cmﬁ-‘u»@e Lo X

I o
T(v) = L,(8v9 S(a)fa Lp LX

P
(e tawe replece  Clesec® by Ko wte et
& s 'Rxed)

Regpd T o5 funckio. A Kk (rubhe (L, »/

L&o’) lﬂ({ (‘r‘u Al lg\h« o-e %7

b g ng. ad K. in praciple.

T (k) s

~ el e

abad- s(‘ws&weé m:‘w’»j o @rrg{\".

F_ Lr’!\wr{

2 Y@ -

X @ + Y@
- KQ’/& & - by ®'(p)
I("’) = Io QJ} SC&,V) fﬁ e cge
T =W x 4 -k(W'iﬁ'l/
= Ty 9(@.@{6 / aﬁ? e
w \_/TN/
This Eime wﬂigl»‘@iﬁ Tl wightig Luadhon

PRESSURE (aim}

Qo

16? a0
e g e
1o SHORT A WALTIINGIN LONG A WAVELENCH!I
B A IHA
» 0
[[e]
460
&
3 50
[1+] <
[ 3 % 50
2
-
40.1
=
w -a «
X
<
1
o 30
x®
o
120
M 2
'
1
[[s] k] 1L
0
o N L L
' 0 ] ] 4 T —
¢ [+] o2 04 [+ 33 o8 [} a 2 4 * A 14 0 2 A & ] 10

CONTRIBUTION FUNCTION
Crraandl - batesd Umibteds
Wali‘r'f:r Punclions

Yanous (o

Ruv luhﬁu:ns a"‘fv@"’“f
9 = 600 336 Mq,hn—%

“-&-Q Srong .
AU ovelns of Solluming

Bedne abpl 30 hm %ﬁ
om  wlbigle Selinng
EW: oﬂ,-&a‘ﬂf’ to aleutlete.
Limt  elrsiat & ochout His

ks ple Suﬂlﬁ-h}
Sigifmd  relum

leves

¢



Tobed Coone

Meas wed lv:) efloclon off &

clowds -~ uW QD weeloals  absabed bo
filareft  wckrk by Oy
Buv we  Lgeiss  ® Y25, 3324

@  Sus A, serd

L o-e Soler 22tk a\nﬂ’e, ©-90°

Toted Orome ol
Take eam.la o grolles,  vesous &
C_aﬂwm redlance, &"‘ anl - oblwin fehile .

To -J?n.u-e u’)cu.r OF m.zmwem&.ﬂf - [oott wp i~ lable,

BUuv  Expb  Wimbs 4 1972 ~ ogerr 1989

Mo rg c}tmmaﬁo’

2svD- Y40 F
Q’u-'bnuﬂ e w«se Sun o moon l:'aur b G-

Va~ Rllea el o e bells

4ave SQueous 379 rals

stronges (Bet moouti g bl

S%uv /T‘oms |'mfro./cﬂ glv“/' 25D —33®ﬁ

Nimbus 7 . 3 wm-&ny(rl: tof baskas,
1976 — now M’(e 25~ 851 len p{ur total troposphee

to 00

TOMS s imagey tolal &

(9 wux.ahjul oo - 3§00 g
S@M—V; oAso will ‘e(‘] . Tires— N Senres

T&mp Qm/Q'w-Q Refeeval Th gocy. &1

Complex subjeet . Sz Ranew {ma Qacoq_m G‘hy
Rev. Q—MPLSS.SQGQ @LAJS If, 609~ 624

l) an&ur- @Ilb{rf.' M‘ﬂ L/@"‘I “g“”’a-l"‘ COmQQn_Aﬂ‘;onr
See C_@n ra,(-(

T Atmes. Si. 29, 1262-1271 (1922)

gﬂf\(‘{er.'ze N&rrous wb%‘n}% 'a(-o@r'”* 'e-on.
Lar @mbinalion

S.
“dpose
e‘ncﬂ*éa

To ‘-&MQ PR AL wep,ﬂ‘l Cotn Mrnrmi2e f’fzé/@—?,)‘ogz
Ll ol Launnds blout min Vo ane o *

Covn b, ned l

Q.+ l'l"n»c;3 =}
e frell  af- 2,.

R i = ot (Q,tfq‘_{qul).

Mmmia
‘ 1{@-2.)‘k‘(z)£1 « (I-3) 3!
o 0N g ]

. § S,'O(.' =1



ML M unowe
(urbatoner novee)
(wﬁoj”m- Maﬁu)

(/\“-0 g/""“’ ql:Q‘:qs = 'fos l:.o VQ‘H
b rradl wQaaL@"j 'g‘no@‘."n.

)
"
[

%,q’v-u

%4]-{4 ML ' 5

&iflaet
gr'v{ Po.‘-»@: '05
O Ef‘mfﬂ_#
Curve

——

e lo;

O i e

1
Spread {local scale height)
Trade-off diagram. Error o in temperature measurement compared with noise
equivalent temperature of radiometer og as a function of vertical resolution {for defini-

tion of spread see text) for IRis instrument. Curves A for 780 mbar, and curves B for
30 mbar. Full lines, 16 channels: broken hines, 7 channels. From Conrath (1972).

Must  Comperamise ad ue Gefiuuhs wdle g v
A d  wsd®  ad soise .

As XAl wid( gls nameo vy ok
Wik Ay vy Jest .

&

use oe Rackus- Gilbet

G bp; rokianr

%) M wg,j hﬁ Cl.V\CJJS(

u,v\_& uu&b')f”%&
r&;@mk

fastrument

b) Som Fimes ~uk o
[N & e "] og-am\'ﬁ,-
whe. do o wal b

StauH\c\‘.'zQ

do G rfoent.

e Nach usd

charets 15X 36X, 47x
O“‘CM'M.& ha Cﬂm[’)v'm"j

SSu L 25, % 27

Mormolized relative rasponse

ot weighting function

. 01765
Ay
A
Y
~
~
~
by
~
.
“
\\
\\
\\\ \\_\\
a ~
N a7x Se
J S [0-6 mb] 4.1
\ LM e
1 T
1 VL ~
] - - 38X *~!FE
PN 27)[2 mb] 16 mbl_| =
————— I
N == -]
—_——— [
- 26) (8 mb] T
e 1013
(A 25|15 mb]
| T~ -]
| by E
# “w £
! N
b 15X} [50 mb] &
t I! a.
I
i /‘
" ’/’ 100 +16
t -
”’
I”
-
-~
rd
rd
\ s
y’ 40017
T T T
0 02 0-4 06 200



2) o listical M&&;_ L&LS
@r-f.viw:((‘] ofa‘.s‘c«swﬂ L‘&aﬁ o~€ lea s Sqpmare,

AT m obsanveBoas
R guantities  hHtad

m=n D gwmek Solfion
Catn b?_ nnte PM'G"-MS

oY lease  squaes ft
Mminimee O (I‘ -I )
TR refianred
obs

M < pa&s.'bit 1“6 Su?‘)fa ekl .‘.\MLJ-\
Q-j_ qﬁmﬂsq‘l'uu‘r_ M-’S(‘w‘m‘.

imMm& a@pfeuj\ is b OSSume Caursian $Lafisto
and  MOaximizg d)mba!o,'!.'f;j o«-ﬁ Um-aﬂ'fr,
-h
Probabilty o @ turbar

pe @ -z @a) « (8-8)787(2-8)
agM l@‘\'w

@rabab,’l.‘t) qu _I
bof"f\j Cong stant
wnltd IT”

VAR
rbrend  climakoloy
w\_/
qiven wian if f}

EF ie instrumel S irs a./@mosg\h'\'t renafin

neise  Covoriome et madrix

noxm e
¢ | tZ
E:. = (I‘.-I‘.) (IJ —I;) I’; is b redianc

I is mussoeed o

(&'Vm&r Ioa rodli meftnic mu)

e h

.4 - — —
Si.i = (‘Bu 'g.‘)(,v’a' “@JT peLicns (0-\5

'f‘-’ﬂxm MZan

@I E od § tuwndd he QMW{IJJ

Tmeimﬂa g outlasnaa
S dot'c:.a a«al(J Hominan "ﬂ Q.', @'J o

an"o‘l ‘&AnJ‘c’@h Qg' eln Oy IWF

QU of maximising  (robak/ Ly e minimi p

15

”= & + SKT(kS'k‘T+F)-{(1__‘-—I_fR_)
- ‘v

L 1]

(on uQ:w«@Q {ﬂ K i< f%.,.ﬁlm GQQPQ.,&(L bt
st Bunk Car{@«({j N a M-’ﬁk‘am?

INTOHN, "‘Q séafk stics






