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„          INTRODUCTION

Thls project was undertaken primarily to show how one might
use SPSS(Statistical Package for the Social Sciences) to analyze

air pollution data, As an example, this paper looks specifically
at the ozone concentration correlation coe f f j.c ients between the
25 BAAPCD's (Bay Area Air Pollution Control Districts) for the

months of July, August and September 1978.
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DATA

A file named <S.SWITZE AIRPOL.DAT on the Low Overhead Time
Sharing(LOTS) system at Stanford University contains daily air
pollution data for July 1, 1978 through September 30, 1978.
The data ls formatted to be used with the following SPSS(Statistical
Package for the Social Sciences)commands:

VARIABLE LIST  DOW, YEAR, MONTH,DAY, CMWS,VAMWS,SJMWS,CTEMP,
VATEMP,SJTEMP,SFINSO,SRINSO,SJINSO,OASTAB,
VASTAB,SJSTAB,SFO,SRO,RIO,PTO,CCO,WCO,OAO,
SLO,HAO,FRO,LIO,ARO,SJO,GIO,LGO,SAO,MVO,
RCO,BUO,PEO,STO,SOO,NPO,VAO,FFC,SFP,POP,SRP, RIP, PIP, CCP,FRP,LIP, SJP, GIP, SAP, RCP,
BUP,STP,NPP,VAP,PARCODINPUT FORMAT FIXED(1X, Il, 312,3F4.1,9I3,25I2,16 IJ,Il)INPUT! MEDIUM (4,3556]AIRPOL.DAT

N OF CASES     92

The definitions along with the code or units of the variables are

presented in Table 1.

When there was a missing data point for ozone concentration,
the following technique was used to estimate a data point to be
placed in the data file:

(1) Compute M, the monthly mean of the ozone concentration
using only the origanal data for the given station.

(2) Compute D, the daily mean of the ozone concentration

using only the stations with original data.

(3) Compute A, the mean using all the original data used

in (1) and (2).

(4) Compute the estimated data point, X. =M+D-A.

When PARCOD = 2, the data points for the particulate
concentration at all stations are equal to 999. When PARCOD = 1,
the missing data points were estimated with the same technique

used for ozone concentration.
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TABLE 1. AIRPOL.DAT VARIABLE LIST

SPSS
Variable

Name Definition Code or Units

DOW Day of week 1 = Sunday
2 = Monday
3 = Tuesday
4 = Wednesday
5 = Thursday
6 = Friday
7 = Saturday

YEAR Year 78 = 1978

MONTH Month 7 = July
8 = August
9 = September

DAY Day of month 1 = 1, ... , 31 = 3

CMWS Mean wind speed for Central averaged from mlles/hour
San Francisco and Oakland Airports

VAMWS Mean wind speed for North from miles/hour
BAAPCD Vallejo,station

SJWMS Mean wind speed for South from miles/hour
BAAPCD San Jose station

CTEMP . Mean maximum temperature for Central averaged 9F
from San Francisco, San Francisco Airport and
Oakland Airport

0
VATE MP Mean maximum temperature for North from        F

Vallejo

SJTEMP Mean maximum temperature for South from       'F
San Jose

SFINSO Insolation from San Francisco Langleys/day

SRINSO Insolation from San Rafael Langleys/day

SJINSO Insolation from San Jose Langleys/day

OASTAB Temperature at 2500 feet above Oakland        'F
minus that at the surface

0

VASTAB Temperature at 2500 feet above Vallejo         F
minus that at the surface

0
SJSTAB Temperature at 2500 feet above San Jose        F

minus that at the surface
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SPSS
Variable·

Name Definition Code or Units
SFO San Francisco BAAPCD high ozone doncentration  Parts/100 million
SRO San     Rafael                               "                           "                     "      

                                             "                                                        
               "

RIO Richmond                   "

PTO Pittsburg       "     "    "          "              "
CCO Concord         "     "    "          "              "
WCO Walnut Creek    "     "    "          "              "
OAO Oak land                                   "                    "                "                                      "                                                     "

SLO San Leandro    "    "   "        "            "
HAO

Hayward                                                       "                                "                          "                                                              "                                                                                      "

FRO Fremont                    "           "         "                      "                              „

LIO Livermore
ARO Alum Rock      "     "    "         "             "
SJO San   J o s e                               "                    "                "                                      "                                                     "

GIO G i·lroy
"         "       "                  "                         "

LGO Los   Gatos                      "                "             "                               "

SAO Sarat aga                         "                "

MVO Mountain View   "     "    " "                         "

RCO Redwood Clty    "     "    "          "              "
BUC Burlingame

"         "       "                  "                         "

PEO Peta luma                           "                  "              "                                  "                                                "

STO Santa Rosa      "     "    "          "              "
SOO Sonoma                                                   "                           "                      "                                                   "                                                                        "

NPO Napa
"         "       "                 "                        "

VAO Vallejo                  "          "        "                    "                            "

FFO Fa irf le ld                         "                  "              "                                  "                                               "

SFP San Francisco BAAPCD 24-hour suspended micrograms/m 3

particulate concentration
POP Portrero           "           "                    "
SRP San   Rafae 1                           "                                  "                                                             "

RIP Richmond                            "

PTP Pittsburg          "
CCP Concord            "           "                    "
FRP Fremont            "           "                    "
LIP Livermore                          "

SJP San Jose          "          "                   "
GIP Gllroy "                    "                                   "

SAP Sarat oga                                      "                                      "                                                                   „

RCP Redwood City      "         "                "
BUP Burlingame         "
STP Santa Rosa         "           "                    "
NPP Napa                              "                      "                                        „

VAP Valle j o                                              "                                          "                                                                             •

PARCOD Indicator of particulate data availability 1 = yes
'      because data is available every six days 2 = no

(e.g., September 4, September 10)
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CORRELATIONS

The following commands were used to find the ozone concentration

correlation coefficients between the 25 Bay Area Air Pollution

Control Districts (BAAPCD's) during the month of July 1978:

SELECT IF (YEAR EQ 78)
*SELECT IF (MONTH EQ 7)
PEARSON CORR SFO TO FFO
READ INPUT DATA
FINISH

Of the 300 correlation coefficients, the twenty with the

highest values are between:

Sonoma, Napa 0.9461
Hayward,Fremont 0.9341
Alum Rock, Saratoga 0.9256
Petaluma, Sonoma 0.9225
Alum Rock, Los Gatos  0.9207
Hayward, Saratoga 0.9199
Hayward, Sonoma 0.9197
Concord, Livermore 0.9167
Alum Rock, San Jose . 0.9151
Hayward, Alum Rock 0.9097

Saratoga, Napa 0.9080
Hayward, Napa 0.9078
Pittsburg, Sonoma 0.9074
Saratoga, Sonoma 0.9060
Concord, Napa 0.9059
Hayward, Redwood City 0.9054
San Leandro, Vallejo 0.9049
Saratoga, Redwood City 0.9024
Pittsburg, Napa 0.8995
Plttsburg, Concord 0.8993

In Figure 1, solid lihes are used to connect the cities with the

ten highest correlation coefficients. Broken lines are used to

connect the cities with the next ten highest correlation coefficients.

Using (MONTH EQ 8) instead of (MONTH EQ 7) in the above

sequence of commands, the 300 ozone correlation coefficients for

the month of August 1978 were computed.  The 20 coefficients with

the largest values are:
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Sarat oga, Mounta in View 0.9567
Concord, Walnut Creek 0.9380
Fremont, Alum Rock 0.9325
Fremont, Mountain View 0.9275
Los Gatos, Saratoga ,0.9267  ,
San   J ose,     Los    Ga tos 0.9176
Walnut Creek, Fairfield 0.9100
Los Gatos, Mountain View  0.9037
Alum Rock, Mountain View 0.9020
Pittsburg, Fairfield      0.8983

Livermore, Fairfield 0.8976
Walnut Creek, tivermore 0.8909
Concord, Mountain View. 0.8907
Napa, Fairfield 0.8889
Mountain View, Fairfield 0.8855
Livermore, Mountain View  0.8796
San Jose, Mountain View 0.8761
Concord, Fairfield 0.8697
Fremont, Saratoga 0.8693
Alum Rock, Fairfield 0.8667

In Figure 2, solid lines are used to connect the cities with the

ten highest correlation coefficients. Broken lines are used to

connect the cities with the next ten. highest correlation coefficients.

Lastly, (MONTH EQ 9) was used to obtain the correlation

coefficients for September 1978. The highest twenty are:

Concord., Walnut Creek 0.9812
Alum Rock, San Jose 0.9676
San Leandro, Hayward 0.9664
Pittsburg, Walnut Creek  0.9615
Pittsburg, Concord 0.9602
Sarat oga, Mountain View 0.9597
San ·Jo8e, Mountain View 0.9574
Hayward. Fresno 0.9521
Hayward, Alum Rock 0.9493
L,os Gatos, Sratoga 0.9485

Alum Rock, Saratoga 0.9473
Richmond, Oakland 0.9471
San Jose, Saratoga O.9468
San Rafael, Sonoma 0.9463
Sonoma, Napa 0.9425
Richmond, Santa Rosa  0.9416
Hayward, San Jose 0.9387
Oakland, Santa Rosa 0.9380
Fremont, Alum Rock 0.9371
Hayward, Los Gatos 0.9354
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As with the correlation coefficients for July and August,

the September coefficient relationships are indicated on a map.

In Figure 3, solid lines are used to connect the cities with the

ten highest correlation coefficients and broken lines are used

to connect the cities wlth the next ten highest correlation

coefficients for ozone concentration.

Before trying to determine if there is any significance

to the patterns in the maps of Figures 1, 2 and 3, the following

additional correlation coefficients were computed for the

combined months of July, August and September 1978:

r between SJO and SJMWS -0.4412

r between SJO and SJTEMP +0.8227

r between SJO and SJSTAB 40.6614

r between SJO and SJINSO +0.0959

r between VAO and VAMWS  = -0.8355

r between VAO and VATEMP = +0.5723

r between VAO and VASTAB = +0.5138

The two coefficients with the greatest magnitudes involve

the  mean wind speed  and  the mean maximum temperature . Therefore,
these two weather factors will be considered in any explanations
of Figures 1, 2 and 3.
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In Figure 1, there seems to be a band of stations surrounding San Fran-

cisco Bay, where the ozone concentrations are highly correlated.      This  band

consists of Petaluma, Sonoma, Napa, Pittsburg, Concord, Livermore, Hayward,

Fremont, Alum Rock, San Jose, Los Gatos, Saratoga, and Redwood City.  Santa

Rosa and Fairfield fall outside this band while the other stations fall inside

the band.

In  Figure 2, there seems  to  be a similar band consisting  of  Napa,  Fair-

field, Pittsburg, Concord, Walnut Creek, Livermore, Fremont,   Alum  Rock,   San

Jose, Los Gatos, Saratoga, and Mountain  View.    All  of the other stations  fall

inside the band.               c

In  Figure  3,  the  zone  of high correlation consists  of  only San Leandro,

Hayward, Fremont, Alum Rock, San Jose, Los Gatos, Saratoga, and Mountain View.

-7-     -



-*                                                      1

7   -                .              \.1--'-   .1
- In     :-.    ....   .  " j  6      ' : =:. ,

Santa Rosa   '1  4                    -1-        .2       N   A    P A, '

I  .1 1 , C.....J

Ruther*•d·                    5             •-8 P• 4 A' 5.    -A                          B                , DI.on

. .                                                  ' .  ..1- r  '     '.:91' A    '.,1                  -A--
ifil   '4'     : '   'I 9,

R.-r    4          121    i  L.     1

*  01; N        '    A  1   Ai     ,   12'KI.-21.:2 ..1..   .   1 +T.: .            , te     , .     ;  9 - . „„
'b#0=                                                                                               ''                    ••                                                                                                                                                                                                                                                                    .                            t          .   -*."Y.-I--1+                                                                                          .4( *...4,'-:

'32):41  ,  3%  L . "  .4        4     .                         '1
101    . /6--* 9

4*                 96                                             .            .          'S    0.-      1  9 :aville   ',           4       · 1'„'1-

11,   . 1.,.7:,-,      " .%  ·.         ,•1'   .. .      ':-..56'  2   1-S

'1110, '1.k"  .        .2    9-40      1.4: .V,II- ' 217 1 . LI 29              ,  < 4.
...

ti -'    4 * F, ur   ·        *SOL      AN    =&<

Jze'.          F... 4

2 4

Apt.4 m 
41, -*504.0 .„

.

4

 F 0 dk 
. %

4 ,     2       "s-                   8      1  L.'%        '9...    ,              I                     .4*'ll                "

,     1,461< ..r      ..     zt, r chetlwgue -,      I   i     ./      E   \        .
' . .....

1  ' .      '1:1, ge ,-  S  - --.  :  4
i -    ,  S.   -b· 4     *-

.    . .A (:'..
a , . 41-- Pb LL  . /

as: f -4 :- O-, _ 1 f.         .4                      ,       . #j  &---- - -  2    .   „2-4- -r.-7-. . .8  ./    . 0 „  „      I

·le 7 1,     '                                                       k
1*  1 *         .20  --       -            941,1 9.-=% „ '' 4 - --   - -                     1

-Lw.<fry     +   . ..'.    01 - ·            3      -   .. 1.-3     ,          · . - .*... =  . -''R +   - . ..A.S. --9-«1

fi,%:9-Ft ./ ,       ·     St./f*ZY/.1+ fEEN--   r. I  ' I -- ··Air --2-£----
*      '**-+ Novk                      '                      .'- 9." 4' i        ' C       .  ilit_    &*0 »_7         '"-"              '..   0....

. '.'ei'« i''P:, *6 44'«    3:·f #fg4,Val,'    ",      6 -2 - 1-*.--1 -d    .,1
= . .'=     1 .-L..1       42      1  :,f  9 f #,537-   :  c.aff   -  h. A. E----7%.     -   A.*--    #.

4  :            -          b:* P -.     '0 + -   ·           or       ...b-,f.  - 7»  3 --: pi:lst,urpi ·I' '*  V.«43.,9 ...2 3 -  fl.:gadgki*3#3 3 =%.2  ....    ». : 4-m

M.                   .f                             ' t.,
1· ..1,- *ae/ -     - · · t.z-, f:   ,4- 1,01€, . =-'    *bi==  I     -    I.            2  '  I    -· 0    ----                 4

tifire..    7   '°*f   -,14#P  a" e...    Rage       .LIM.*      r4  , <"i
:.....

.               .42,          1:     Alisele       R;           2-B                                       . :64& 2.--:           4. ill' 61                ,,                    .-      .      g

9                 0 j   kk      *.                       n   0
1 44*A ...'  , '7 L.., 4   Zek:     :   ... 1   ''   ong,247' F=firx,

.f':t  2. -   ..., .,11: .   „' '1„p: .    ,    mo   , Lgjf ftffrir-K . 11 +
4        - Cone 1 S n OrAI

1'... . -

rg ':,19.7 Made 2,·Stime pri/'E 4     -5 i .3.    .9-    .1.     2 -  1
0*'ll ./ '9',-,   2: 4. 1  a't, - -       -  . 0  :  1 ' i, i -3'» ;;      '"    wiat    i   .,  . 6 ...

... S
.. MU.. S .    f ","I,                                                                  ."                                          de      1:   ' JJ,4"     - 

14
1 P /6

' '. ' •' / State Bas. ..

. '...6..:r... 1   4  -          '$4-                  0,          I   "  ·,21:-·,r:··     :·8'p  9 , ,  ·'L     *:, ,        f'3tii·-    H....  .

Vowel...L-     .20  1'7*44,#'64&  '    3  2#  rip      .1         6* '4   . '  :*      544/taL--„

7<92. .:,  4  +A                    ---2-          .

..9. '
. ·,·.3   ------Zt...-       -:4,21:245    .,  .:  ..t- ,13 5:-Ip

rbri: 3..  :€·Di:  1  '   ,j.ui" . ,i  -'4  -  -5 ·      ··             f      2  61
,
oa    .      - ...'Il,-,  .f' ..:%'--Al.... ,. '.

1*2. Alameda'
'

I  't    £-4* i

..LI 342·....4       --''Z-I·.I: 2  t 9.'c :,r  ,:-.       '-·    s'·'·°5        -    .     *-      I ..:_-':,3... t......-.'.'-.  -        ,..    ....„                                                                                     3       Liveri,n(,FeW:*rp   #    4#-A.. '-- -,-gl
WRE'% i    .,   .:,27:S.,9....*:t: ·r#  -'. .... A•- 1 .  1  --  :      '  0#T  r, Baj,,San           + 17 Payward

:i   .4. 19'..   4. i,ek:.·.·,2"I'„«ies-7.«; M .If" J f.''-" r   .mpm(AL,41Ii:k :6.   ;*.L
i.,*G.*...e .2 . .f . '..,*'.1.,ut,UP':  1 --3·14 Sh=,PYA·

.'  --7,··G.«%. , ,Lfl f%-         «    ,      ,-, ·-·t;·    ,,6   f   I2.&91  &-044&94:Laha :·A,- ;
3,8'*P':'t".»03,€i ,  I: 2   06- i.    ding'me .e'j .s.*  .22'.=, ·'. '    .    ··  .442

*.

br*,I  *  it: I,.-*I.- *  ,---:.,r:' a  &,F®.·' 4w. ,                                   ...> 12.rl,   8:5  9-'                '1       City,Vt/8,-'   r, 8    \.1 91'.*
£9142-.       ···7 -"9218.55R«-4' ·r,:rE:-  4·t .Sorl ' ' ' .-.

'a!*25-,  .-     4    ,.
re 1   6/.4

S,ty.if=%64%7935. <i·r     :..C   ' -W'#=  ,   ejm ir„., ". .

tht»....   ..... Ffil.45'--'jif:· :.,;s ,I' '74:M. 0z.  .    *.    , 4 f   ,      ..._49  '_ ··"if ··   ,i  ·' ™8.    .    .7%1
. I

. :»E..3.13..:45iti.=it L.'.w--*   fzvn=,4   „."          --im--       eid,e«      S +
.-„.

ilail t t ':-: 2.'.:446y4-4,6 .   7- i..#,"eon  ;.41*:, 35.4. 0  '.      :5.9 1.6   =f . ..r.** _26 /

AA.   ..

 *Gr-i ,-r# i.-:i.«= / Ati a, 5 ..66#: - 9  1*4»,   :.&444'63,/      ..... ZFgNZA.VT*MME#4<41'i·   . - ;

1   8   W;  4;  / --  f     '"        a.- 
 1

gs:.U.7,·•3'·' C.     , -I·.&,Y<*4: t    '--12 "'1*: '' .'6·.K„f,r. *     I          A#4         4            +
.,9*  v      ··  ..1/k-_:,z.i:z:...:.Z :-ts:2·.:s.,6..1  -D.    .3*wks  ...S..       . s.   •      ,                                                                            -1

, ' .. i 'v     'L. 0/  t'            .   4.  "., 1       I    '     ,  '          I   JOS
Figure 1. July 1978 Ozone .

4. ..i.41*r      fi,q    '.      ......                                                                   1                                             2              ,

Concentration fif .1 f   t=-  ..4<.4  2.  ir-: Rf  ;:,2.;' .,1'    '. .
Re lat i onsh i ps ,

't==*'8  . W-*r '  t  15 1 7/  SU  8-3    Ph«1,, L /t'        ' ,    1   ,

.

" ,.,"= '':51  ..'·· ' *':i=   31 .e ..

fivi=*2.-·I    - .-•-»., .. .....

ir·e·S=·9=· r l' ;*I .t...f -/,·.4/'; . . J-'  3   *        2 5/ ,       6              7-                     r

ZMA.9:,Libilili'Al':Gt. -f:' i.' . =  :"··- . *426•=4 :F:St-' 65, 47 4,9,rk. .1.m  :   .           „        . 5.-'k=..: *,f.    T.      " . - - ..1. -",4 5     3 4 1  

-1217     . 2 9$ I. -MS ......j.....*                 ,    4

f::;45..#.,-i-..  · ..,,4 fi'.  ·.'.·,.·-si..' .ir.6.  'T...AS-,-41      1,'.' 1,4h ''t9• •    ,f  C-';:  .4 9  11*   .5          ..    ...N -.   '...1
e.......   -                        -             9     -        .....=          /          i                   ..2--4           400 2. u            : ..,Cj =- , th    .·    ·, 4

-8-



1

--     7

A:  9. fl     i         V    m  . - .. I .
S.... 4         '//                4.

-1..
.        I         .. „li 113*; 'nta Rosa \                                                                                                                     '2· i                   '       Dke«

t.                                                        . .  ·Z: :P..      ..«-2--S      ':   .26<'.  „,      ..  it   -          .                 , ,       '.     ".:--'
'0 ,; N      '   *t     A    ,   ': ,-31.%..    ,-1.'1.:''  '.---   . ;      .         ,1 3:  -hi JSe'""opol                •   4      , , ,   ( ,          +       i :   r 11        ,      -,---,

L,     .-  . :21:.* .,     //Z" %4
, .      , ''=; 1

,/-: F      1.-4'.,0-   /

5                            101                        9 GA Ellen •                                                                            P                                      
2#4=115      Ld„ -:               '                           5 "'    1 Vacaville

   118 .      ,   ",  '1:./          .... ':R  .    2             \.                                                                         .            ,
.  \11 \

U™on n  '                  ·
1 *.*

81.-1'//6
..,t„ 5 3

, ..'..... j .... 62:U   :'.SOL    A    N   31
 ,     .        '   ,   Boy. Hot Sm, 03     -4       S"   29      2         4   0 1-min„      ' #.*

P"4-1                 . 0 Ve,ino
6,-    '      1  ··-                                                                                                                                  a   -p,          ,    9    Napa             .4*24    1

i'.1, .....
-....44

,€Er                       .1   91  ....r/J           #f.'                       < ' '      1          '       -%3.d; ..:\-. "......... 1 1
-IL.-I, *. , V.-'., C. ,              +--.    G.. ™       '    ,              Eairfed       S- "

  S .,-lulur a  1  2 116  5     2     .  4
 

Chell•*Ile '21      Emao,„p„*91 ,  R9.=4 :16   2 116

. " , 4  :
1           -4         ,   ms b· » . -r

-44 ·e-w                                                                                                                     •                                             I _                 A        ,       12   %1     '-'      ce,& .* %-r..3      * ***· 0 +   n oN.../.1 At;tif=
-I =                               -

 #1-1 *   r.07., i-'....4  '.111:1 4-6 ,         1,:, :     -==                                                  14                                -     - *   r ' /44%... '*. '.   Z ».  S.=       I.
. 1 9=A     ..791-N:J.'  '1 -     '   3                 . , » .     9».-...... 3                 41 - .'            ='
'-    ' ,•*6.           -     <24        Q            ,•' emi    ....1 '·1'7 # M,7 -/               (                     8                                 :          •         --**  -           4         L

1 t: .:14   R,  »li,-4 - :.1.-,
Vallej        '   . e   Iu-             t, b....   .  - -      * .  J - -      _                          ,.

p                 I    . --- -t=r-·---- I C hj    *.

F.Y    "&-L-13..,f;       t:  <' „'7....rt:.' 1      «.eff  1--  ..i :' 1--,-           .    .   i--     '.........4   4     44'b  .4   .    % . *  44« 2- 4 s   a '.     ,     «27' ,t,       **: 66*.   .»,, --          '.  ,         .
I

E               .1  44 0.4  4         6 .. ..                 :.     ".2 .. I. :0 chi1 . I. ' 2-

,  Pmole-,                                       1             ,* -     2 44    4          4    043,       p  <9:      .. P.   '       U,GWI    *                       s , ZI,1 49   5-0„1;   -                           4
-  .,    ,I.·  .r-*Ij'a a*e '  e., IN.n.r  A     :    i-,1   ,  .4'4.        .  1'i             .

.
.,            R, *

              '       )      ASsein .'Re"  .  -%  Seer'..   .. '.f       ili'«1 * -  e. 1   -   .  .  R .    on 4        8  Ia      -:' 4.     -    - I 3*   "5   &3 '1 spu'r :I '  s··.    16hmon ' 2,  :luik D.»i9:*197----g.
:         6 .     '  o.,*1       -     11    1. , t.*.1. '-6, corte *5 11 . Emto: 6»r: 6 r

··is    '..:,  "'rM I'  ,*    -   ·        ·    3 7;;b,    Ov  es, '0  ...   i...    ;&,Er,     '  ·   ,8./...
-        4   - ,

,   .I.         1,1 - · * 4D=.  -  .       , aw.„e '   4  M w   .        CreekI S'..... .".   ibum'n , j.. -
-     5- al'.

1     4.  ,-'         ' E.i.          ' *    e,o  -  erkele     : ; ': ,       Mit:Bil; -  ,      0,1.d'..   .R"
- - Ae< 3.--   I

Z. 01. sat -4* .  <      3  .,   f-     5 C,  1   d lf=.    r.    4 1.   *;:I-i  . · 4.'--    UU .-7 4 bram-*-v--..A . 1  &4)-. ).31 I   . . .  .-  1
-. .     ,;*FKi= *Ie  "  1, i .'£:ttl. i "t £.'., ablo   qw. 

:e-:   - -

.:   SI:lir           -* 'S,..   '«'. -:T         ,         .., "21     +          .                CIa               U„S-                      B                                               .  0     2- 0            '...            R+           .%         AM        1.r, .;'. .• .:.a-..f . San.:1 - .-

1
:- -   :.,·-     , 1.DE,··-    Francisco  4.1,:...0=101    :.A,3-A"'=-              - "i        -.i   9        2-   ti      H   'g*,-
..t..- . ' '    1. 4-"         :  12: i   --1-     -···:'E·Alameda'  ,-         ,      ;*   7  .   '1 <    'V     3   1    .St'.fli...:- . .  :·: ·.'9:·.5 I : ..:          x  ?.:        ,      I'.  fligi .4,2-0-'f' ,  +  .f€       4    .. E ti.v vallev

·
4.)...41-i,#t

;&:··'   •ea   '-,t,Abl
.    : *'...1  ..9    .     ,   .:-.1,;5--:'...               .,1.-6       4     'De tt: ··:  - -·. San eandro · , i& ,

. 'E; 101. .....  I .., ..,19,              -  .       .     :S'.1.
a..a 4*:=  1

Mi· ' ''  •'     . ' '  -   -'mz :D':.· '    '   '.·'·. .-,-   '        .   :    4-'South ' .     9-#M:San Lorenzo

.

"f '  '*'  ..i'.#  .   -,   .
.

Uvermo&
,--4 '.

, i         •        ,San Frandsco    ' 1:.. h....  .->1., 4 ,  :    -1*ij 4-   4....
I.  -   .  I.

-  e 1 a//1/Bl' " 81. .       Ir/t:.. 9
, =1= t.t , rill..-... '.'1...... t.... f..

'r'.7   -   .
.

.fs{.te.j ..9-    ,  m'.,p:   Si     ..   ..      » i*:,S)-i€:··i,     -lt '·'i      LA
.56 136*.. ..1, .*.

:f·  -r.  ----6:1.-   -·1   ir··*-  ;  ·.-·   '-; :TPAiti.. --  131' 't-"      Z...-,- Y.. .1.«/·
23  ' r'&,VI;   1.-:  .·::i':R, 6' ':r -      :4* ,71, R340:   't.    .1 ..., :367'.: d  ../.:  i. I, , 1          ·     .f-:»

  , r·,iff.:·. Clt, :  et.  .94 , ...4      ***          ,

:30,-,j>:.422'.A't.&Al)41*.-- ·7/*AP::rt'  .  ,: ,,-  0 -__, _. -„2,          0      , ':   i #t L<&f ,0--       e. ..r.    e"th'I'            9  '  ...,                 , 9-a  eo..122 ,                  ..,           Fre                   '   -,           '   *F    "
-.3     --   " ..  .6    . .1   4.4 :'412.r:  . M.. B=#'   .•*4  (1'.4/ 1        Bel,Iiont ,• ..rs-dvil: /8 r•f,t,-p<,  ...  .,   .:,- ,-'': '..' '74,4.- .      ,   ..1   . '     4.  0  .' -Sp„.„

•

.    •-  '     El·G,Mi - 94&, . 1 4 0 -   *..4. 1 .......'"pw    *

A-'A':f t,t':12(5, d", . :  , ,   .:ili.-: t':f ,t-trgi,4 6.72 -,i-,0,-  i4     ..01    ' f'... 
 .,-  '    i'k   ·h-      c'G   1': 7 1  5  t.· :                 "          -· H.11 Mom     4.   *A•  .p   15     A            , t.'   ,            S, r-  '.                                 0.                                          ...'S-  1,   .     .            4               3       -    .

:,·.2.'. r=  .-I    .  i '4492      :,   Ni## t  Zi trsfi-"r  ,     Iii            ..1.      --3,=      i,        1
i:f.    2,17-     -    · ·*1'i,;...  i

. r--·co*:r 1 5 i  ..,        1. a. 1,  ,  ,4,   ·,  't    
'

.»- ...*4':  .             .

W  ·„9 t' ·- ·=A'-- -•-'       z     *t       ' ' ·'  ..    2              ... ...&                                               '.

Figure 2. Augugt-1978 ozone·, ''r" .,1, 3 61  6·   :      ,     .   Jos  . f11, 2

4..:      Ik 'r'  .'1 g'   . -                            '                     ,Li. , -apConcentration
..13  22.1.       5   1  ·, L     i.  Wit  t.          ''  » *I  .Relationships t  La Hands     : be •„t.            '   .-           

.

*:  .% . r. "*.* re:Fir: : 1423:1 »,461 ·ij<#'- ' b/,4 3#14 .'.1.It 24':. .-+wn.6 . . ,   - -St- 6.-    8   7
' I  .

I.//.I
- . i.  4.-

. r.* r ...   ---          1  ,   • r-· .0/

.44, .     S.'We '
,     i.9   -  048'      :    Ni    .. 6  , 2:=:    i P.:c&.

, --          '  1      ..'4:        · it  *6:1  . ,1. '         San,to  a            -    e,-8  =-,     . ;   .1:,i.4
-- 1                                      1 4,  I .1:   I   't e.,4  . v  c.4  . It. . Ar'.    lill.f#7 f

9   1 >=t  f   .  7    4,2   .13,9,;  '.   a.*M    .        -   . 4&., 4 ak--

-9-



.

I    ,                                               -0.    - .

..        \\- - , - .

. „, .      e ™  .:  " r

TE 1.      , ,
L /</DCJ A *1 -
t:Santa  Rosa      · ·   - , 62--    AA,..2    4          /1       A,L.f. a    A,       .-     4      e l    /                   6                                   .              .       01.-

'. "              4               J.,„". *-/       7\

,

,                                                          .                . ,           6.-3.44*  I.        '., 4.../4
0..4.

-   -4                   6  .    1 4  5            1,

2                      p     .:1    113

4 4 . -Fr.4
,  i- 1   &*-   .,                                                 '

: 121

10 12
, Ms    A'     f     . '0 00*2 ".    m

. 6  6 -

b, , »            ,                44"                                                *  * ift-1      1%.3     '51.   8
,                k=                         0      =,       Vele\.:'.6-

., .W Ov '21. #- t-
j./AL                       . .                                           I ...: .      170-    192ville 0, .      . EPrwn

7  --

:,101                        5      61- Elle• ·
& ...: \.%12=* ,  ,R» , ' ./ .f' uggi'       \8 / '   . .

. .      4-  .4  . r4.,           . ar/' n
5

, P...    t

*..Ae - 16
*tatl./

frs:i.''"„.-0::##f' ':11  .    ·b<'fit./ 1:-3;:
B.- Z.4.

I.**1#.3*  2·  P.4.  'Ace#'00 ' ""'--  t *•    apa
A...4' 4--            S          -    ' ' "_k

.

2"4   :         .1,    .0  .   :»'5.   N           \.44 ./ "-„, ....,4.,     ss.,..,:
I

'
cm:er:, : 3,     1.   E.ailfield      ft' ...:P 4<1      4- 4. . , ...... .1, . I,i'. iyr ,    /,..:..kFT  : ........       -

'7  IS'%./.    . ,.,, '11)2.2   4                , -               A      .      12 f 1* . . 152:+

i *...f2 6..     .... .'     *    1'          3§ A -"'/ :&- b 3' c. 33 4---
„= 1 '·t,       #4 ..:"=.,..' ##f „ --:s- i39=7, ;  i ' '2   IL- -1 - ---;-, 1  .---9I.      3  r    - 44    A'"*.al.,        \S           .  i                                       - -

_r-Rtl-   £ --,  _   --'--    4.5/1,1       -    -  -e..       .     -I -«'..11  -  -    '363  #               . 1 - \3    - •·*91**, ,st,21/ Z94-64 2 --
-      ..»• 7  01 '   1 'j . -A..S"':*  ,                       .  , :2. " a . -4. . Land.0

11 33-7  ....=..r,4 NM ..   .     ,     .  4.1.;39 --      C ,     t....  m =L  .. =r                   -1.bea      R i 13 >4·.     .       'J   '  i.'  . tr:':4  'j.I,frax.-   Valle.          6 ::22         -,-   1 » S-   3  C.'.4,4      *
.:..... M. 9,1 61       ,               '

'' ,  . PITZ:  .1 3-.--   ....0.  /   --I

3    £ D itj0-IL,0 . t:
0 17. . ' ·'"- ·, .0..  thr, 11, =-5.i <7.*.:-.itt

&         .,    . 214:  4-     . r ,

'b

' 4: "«  7'<, f'96-6   5
1 :    2-      ;.     34;Itt':k,0.-4    "..       ".3     '9 .-22- , f#,2 4   . 0 An<4h-

4                    4 &

"6.          .   .                    1                  ts,,           „  '             ..      S      li    »=7.7.-2    .            4, :r.       A *,t,                     ·             ,

7'  12 :...  ' ...  .Ii  % . t:    ..1'3        &            tf:;  , *r;   . 1 Lit' ·     .50   .   ...:. 31
.8

on2024 -- C-*I oem,
k.....

rHili '„..... -

't. '« i%'€tz.,  S   "40' ¢* 1'  t 18,.7142,22jfj*4:i6 ·      .i· =-    i..
. .2      ':t'r. 9,t, ez  'lr „,=„-4- 3  '. -#      0.•dac   t    .'·'                      .·      .               '     .

4-1               .,'.  -            :I ;>      '      -             13                  '      o 4 44      'AIBany .
VillagelA,:A-

 86wl                 ..."- S.1/  .    I.r.       a  i:#mit37& * Lata.
i.57' -%     .        '   " ' :'.,-, :*%,         .1    :     2.       , B.    4,  7    Apk#<*'w'  ' &21T34 "-8 .9  ,    4   4 -r.      ,
Wi      E     : , '3.:.€8*. T.     .A           *.„8*-    „' ::,

 M 014
......

 3 :...Y:  .-   .   --3 1»i    '-.·· ..,A,   *-' '      :, 1,      ,  C.. koa
... ..r... '.  ,i¢. * ,

..:- -,

'..,.-, '.%.        ...3-'.,- i...  a  . -
,

.,  5.  +       2 61 a' :  -9,-.  =  0;3  ..i .t.*p  ..-*.-a.,.,6,-  .            :,· --:·.,·y,1 :   ban ··:4   '..:
424..·:·       ...   ·- ,-:·":   '.re·* Francisco   »2.1'.4 „9(101     ..3,3111- ·        "    * : ,5 0   5-   _ '     ,* P   242      1:  T   'I   Fr...t*.5 4--  4 1::,A  71'.,

.I...11........   )Ors...i-,t  &:r-alolsti-I'.f,4*·.,-...z·.22·. - ' r    -:--.Ger' i·K : ' .1- - · '     - , '-               r'    ,    ,                                                                                                                                                                                        . /

  :,%-  ',f-'       I<      i *         4**M   1 1  b<'1  , . 44'.,ir   I1ameandm          -* 'vf   *I::£  5             2
-'  '  3 San Lorenzo      17           +16    Ard    i.1,     '  - ' 3     Uv rmore,»* I'. ··-r ,  ,« ·,   - ··... , A /1/,4.0=,   5.                '               .6.....,..F  --,i •     -                         O/. I.               -   S           ··                                                                                                     . '                                        .                      Pie.,=don    '  '    8,*.#r'-   :18=f.*.---,·P=8  ,;, L. f' 2 5·,t,' .2.,49ffA  S»1-  '., 1. , *1&/1/Ar<Appj:   .:irts:eqy..:. .....3-': 5,=P,# 56 --7 31:, '...:  . 6.&25.4:- /0   ,-  A   .         A'A 1*  .4 r,   , A.*32.'54-2 f.t ff : .t:·12.Pa* 121 9 .      rung*me  :.1  1......"e.  ..:JA  v.r, . .., t   .*           ...

M, 15 :h k.9-"r': . sm &*01-       1     ,  •   ..1,k  :. 82 . i      92 X..9;.1 %8   ..:„. . 4   ,    1 +
. M  Z.     .  yfli,2 '  .

*740*   t:··'·t=Riil tl   i.-6-4   113; e' ' : . . 0
2.».$<pto . . . .:

.   2  I           *S ...-

*'25:*'.:.·-   6.- -r.r'.,z *1#.--rett; ··  - e     v .  'W;  5     . t.,4         92 <2.    7/'5:vi-  4-ypi.-f;  t  e 84      , - '.....„.
§2.15:32£:SELJ £62 0     #fil·'  '€30=,      ".:*     i     -:'   . «'£           0       .
42../..,54£92<43,SEARizz  ·      -72'-1,4-*    4"-" . :'1.     A.'1,'i' 1."f„.       11':. 2-:rt'i.,.,  -& 1            %1:..... ... ,-.............. ./       I   ..... .(e Beach 92 6      & - r ed thert .iff

-

..  *. -

3»3't,11%.i I.-  :   1 "li%Mi,i - is. 1.; 4* ·· ='' 4"3 . ..&,ii EK-4,1, 7,·1  1
b
A

1"I'#<.'7: ' .e,·I : tibif2'3-1   ·   i. i'.'IFfie:-::'04  3>.LXiwo':1'1,  '.'  :  9.   '-,·-   .7-'  4        -    ,   ':..                    16
*little,E,·6'..i  1.---I:  Eal:IS '>AF .u:, i-*'  24' 4'7. &  ..':    M.»..  -    ...     I.M.               2  - .<:r      Sank         ;j

E.r          , 3:;     'i ·      1    '     T. . 1
, los   ,·.4.Figure 3. September 1978 Ozone '32. tft£. W. u, , SS 74, '7  ' Ct# 11 : if.l9

Concentration ..11.  0 /  :'.ip.:.64:.1  -1  . """' ""C' .M:      - .:    ' - -i.

x LL   ·· .     +  61%38.:  1  '. , :m.  ,       ,     ,
, . 1,- -V•-w'*en

.Relationships            -,£ 1 ,;,i.,SS Y. *R    ' ,« r.' 2..'*. "   i'    "7,+
4:R=': .r:,R:e£.2::      ..:77»P,« =..7..=  '.... 3# 11 ..7:2..1' 12<  9'8,        r a"i' -   4101
S>sit...  .    :    .-gE)741        .   ..r.    .2 :. .3 3 .==        , 0.:ga ' .         1,$.- 1    , aaa       -  '                 '                        1, a'       ..» . 9,

-a.     3-,   41  .:7«· '8%1   '    ·tija    - -itt".0-2.   '.73--
15.-'4: . . -,- ...2.*„...,.

.'. .'-   ...'  e.   ''fki 1*&...:'*=:5* ...      .-. ti. ..·r,  *i 5: 45.           .,  A f.  54 . If.*. 0 ..9...J ...= -  (
*        R....4'. 1 AA-,„-/,   ..,fi-,-,r<./.A  ..,"t. = :e..    t.----- .i./-  1.*711*r  - _

-10-


