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This subcomponent of the Disaster Recovery project was
evaluated by its two designers, each reviewing different
portions of the Data Surveillance system. Because of
the different foci of the reviews and the slightly
different timeframe which the two studies took 'place, the
evaluations did not follow the standard PES format and
the two evaluations are being submitted to AID!W individ-
ually. The other evaluation of the data system is 85-5 •

1. The data subproject requires someone with more
expertise in data processing and with more time to
perform the subproject's data processing tasks.

2. The evaluation recommends a simpler and less
expensive data collection system which would be sustain
able when the system is transferred to the Government
of Bolivia.

Incorporating the recommendations of this evaluation
and the ones made in 85-5, the data collection system
was modified and transferred to the Bolivian Government
in FY 1985.
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Summary

---..•. _---- ---_.-
'l'he Bolivian Dlaa;~;;----s-~rvui-il~nc·8--Project --'haa -"been---in---

operation for almost one year with fu~l .tatting available for

approximately 5 months. Logistic and ataffing problems have

contributed to a alight de~ay (8-10\) in data output a8 per

ori9inal timetable. Errors in original quu.t1onnalre formulation

hAV. been corrected and adjustmenta in f1eld operations Are being

made accordingly. The result ia a working system capable of

,meeting the design requirements of hte or 191n61 project. Issues

are focused upon getting immediate results from the project and

being able to' repliCAte aame if proven useful within e~onomic

poaa1bl1itlea of GOB. Suggestions for improving current

operation. are inclUded in Appendix One. It should be noted that

'\ the continuing And aevere economic and political crisis of the

country mak.. any project difficult and the fact thAt thia one

baa moved a. well aa it hAa i8 laudAble.
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1. Introduction

~',

-'":."

'~ Ifhe document presented here is the result of act i v i tie.
'~r .
~--~carried-,-out-.- under -a..~ .acope of._~.9J:.k:.,__sp~~~_t~~d in contract

511-0581-S-00-5066 and will b. organized... according to the t.ak.

outlined in the scope of work. These are:. .

..........

•

..

A. Consult with project ~irsonnel regarding data processing

hardware and aoftware needs fQ{ the project.

B.. Review implementation progress of the data collection

ayetem and advise on the procedures for collection,

processing, and analysis of ·data.

1. Travel in. target areas for the purpose of assessing

data data avail~bility and field operations •
••

-.;
•
:{:'

. .'

..
2. Meet with technical personnel in government agencies

reapon.ible for collecting primary data on which the

pr09.ram depends.

•
". ". '. "

, .>.

. '~'"

. 'BEST AVAILABLE copy

..

). Consult with Project staff regarding adequacy of

inf~vo~11nD available, indexes being used and

ov,rall system procedures.
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2. Background ---'-

2

A8:part'~f-th~ ~it9i~~1~d~~i9n tea~'~fo~:~thls ·proJect In

===;;;;;;;;:"jiP~bjH~rcfi--.ot '-1~('4 ~ tt.i~ -~on~~l tant .~ has ~~~ inf~~nied per8P~ct.i~~ ~~o.~_~~~;=
. ·t·'.

th8-ChronOlOgy~f·proj8Ct·deV8f~pment.'-arief'·fiipa to consult

vith'proJect per~onnel in-June and November of 1984 added to this

information base. The origi~a~.project pla~. ,of ~i~in9. field

agent., tr.!~~n9:-"t~em .~nd .. ~~gint:1~1)9 !~it~al dat,_ collection by
....

June of 1984 was delayed becAuse of logistical problems relating
_ ' _.- __ - 4 •

primarl1y~to the a~ailjbilitj of ~ra~8~~rtatiori. Th~ actual date
- -- - - . - -

of collection of :data--on-'fhe'-shoit'~form

.. -.-

'protocols- (~~~:: =-~pp~ndfx - i):;' - W~&.: <k:t6ber 1984 wi th data entry

.tarted in ~ece~~~r~~f_19~~~:-~~h~:~!~s~:re~0~t~~~:~~~1nfo~~~~~~n

va. Available. for_analysis. in.JanuAry.of 1985. _This represented
- - - ~ - - - - _. - . - - - - .'. • • ...,.. - • - - .' - -- =. • -- - .. - •

dAtA on 10 co~unit1es for each ot 5 Departments." Data entry and

manipulation wet:'- ac~om~iished: by~oabar 0 Antez~na -. ~-AID' Prciject'-
~ -~~--~.- - .- --. -- =-- .-. -_._,-
-Manager and Patrlck~HarnAnei-Systeril-Director;'-

~he project is within the schedule established in the

o~igina1 plan ~i~~~'th~'~~o~i;~~~~8s&~i~ted:~ii~;lo~is~i6i;:-The
.--- . "

approximately 6-~o~th--d~ray in the-a~~iiability 6f tfi~' first~pre';:'

teat information:;l.- au~:~to~:p~oblem8 not under the control of

project staff. Normal difficulties in commodity acquisition were

made more difficult by the continuing economic criai. in Bolivia,
and it. attendant difficulties for the AID mission staff. A

aummary of auggestlons for p08~ib18 improvement of these pro-

..

~edures is included in Appendix I.

BEST AVA/LADLE COPY.

\ :..:
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3. Computer and Data processing Needs

~he IBH-XT which WAS delivered to USAID in early 1984 for

p_rJ)j.e~t.~ u~.~ ha~ froven adequate for project needs wi th some----- - -_ .. -._-- -_....- - ... -.... _._--------------_..._..__ .....__.._--_._--
"exceptions. As is often the casu with ~.helpful new technology

several other offices within the mission have found the micro-

computer useful with the result that it has remainod in the.,
central AID offic.. and not mov8d witn the project to ita new

....
offices in the Condor building. The mission has recognized this

as a problem and begun the process of acquiring several micro

computers with one to be dir~cted towards the full time use of

-_ the Project in its offices. The physical location of the machine

away from the project offices has not affected actual data

processing until this point however staff .t~aining and practice

time on the machine has been red~ced markedly. Since the amount

of information ia increasing dramatically it is necessary to

establish the originally planned-facility for the project within
.

its offices as soon as posaible. The availability of $10,000.00

worth o~ data processing equipment should not· hold u~ a several

hundred thousand dollar project designed to deliver data in a

timely fashion.

t. Computer Hardware Considerations..
-the IBK-XT orde;ed for the project ia still appropriate for

ita needs. Any new machine intended for the in house needs

ahould have a full graphics capability ,memory expanded to the

. .
. , .

..... ' !
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atatlatical work.

• • ••
e - •••,..
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full capacity of 640 K and the 8087 coprocessor chip for faater

Given the current drop in the price of IBM and

-----18" .--compatible equipment I would also 8trongly suggost the
. -- _.._-- ......_- -_.._-------------_._---

purcha8e of a dual floppy disk dr1vemAch1nu with 640 K to uea.•.
for data entry and forma manAgement And a8 • back up for the

IBH-XT ahould the need arlse • Thia kind of rendundancy ln..
• urvell1anc8 systema 1. .tandard And i. well worth the minor

added coata. A finAl auggvatlon" 49Ain within the orlg1nal

budget .estimates, would be the purchase of a H-P 110 handheld

microcomputer. This machlne could be us~ful as a field data

entry device and would also be sufficient for the analysis of

amall data sets for special studies in the field. The latter

would be particularly' useful for providing feedback to some of

the local institutions with which the project 1a working. The·..
. H-P 110 has the added advantage of being fully battery powered

, and compatible with the IBM systems for datA transfer w1th the
..

purchase of an added card. All of the above equipment 18 on the

AID approved l1st and has been field tested u~der conditions

aiailar to those 1n Bolivia.

'rinters represent the final point on hardware acquisitions

witb two considerations judged as important. These include

printer speed and graphics output capability. Local maintenance
,

and availability of supplies would aljo be Important although

probably not a major issue in Bolivia. Since all repairs and

jmenustik
Rectangle
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printer with significantly faster speed would be our current

. 'recommendation.

____ ... .. _.~_. _.a ....__.__.. ~ ._. ..H188ion arrangements to purchaas micros and supplies through------
• local competent supplier are stron9l~aupported. Aaeoramiento

Empresarial S.A. appears to be the logiCAl choice for a full

a.rvlce purchese agreement .nd.~ontinu.a to ba the 8u9gestion tor

local aupply. A back up source should be located in the statea
.. ..

that could provide equipment on short notice should such be

~equired. As of departure and debriefing in La Paz the plans for

acquisition of hardware seem appropriate and should respond to

~he needs of the project.

'.'

s. Software --
•

The original software sugge~ted fo~ the project was built

around the spreadsheet capabilities of Lotus 123. Lotus has

a.rved until the moment with its ability to provide simple

aummary statistics and data entry capabiliti.s. Aa the project

becomea more complex however ita data processing ne~da 4ra also

increasing. For project management as well as data entry

activities one of the powerful relational data base managera is

'suggested. Through the Tulane/Mission ~o-operative agreement

bowledge Management (K-Han), a powerful relational data base

~-••nager haa been lett with the project., It 1. intended that this

program will be utilized to design data entry and report formata

lor the project which can later be converted into data fllea for

..... .

..
•. " .~ .

, ... . ;"

, •••. • l.. .
. . ".. .
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atatiatical analysis. The program also allows for full screen
..

form design and the use of macro commands once files havQ been
.

~__..--:CS.f1ned. It can be utilized to create form and paper management
_ ...... - --. -:--"- - .... - .- - _... -_ ... - --- - _.- - . - - ._ ......_...0---:- .-,__ ......__._._. _.... _

ayatems for general office and loglse1c control as well. Other.....
programs are available which do roughly the same type of job

however Kman haa been conaiattJnely ratEtd very highly and is the

program of choice currently_
..
Finally SPSS(Stat1stical Package

ror the Social Sciences) has developed~ rather complete version

of ita set of programs which. can be run on the IBM-XT. Since

this is the most utilized statistical package around the world

and many people have experience with its format it is the program

suggested for this application and has been installed. With

these three programs, the usual operating 8yste~ software and a
•

good word processer (Wordstar has also been left on the system)

all data and information processing needs of the project can be

• lDet. A budget should be established however to maintain and

organize theae programs for project us.. This can be covered by

hiring -custom programming work for developing KHAN instructloon

seta and doing SPSS program development or given individuals

vithin the project can be trained in all aspects of the above.

In general the second option is preferable particularly if there

vill be expectations that the project ia to be handed over to a

Bolivian institution in the future. It i. therefore suggested

that a statistician be employed by the project And trained !n the

. us. of appropriate software as well as the presentat!on of

~eports and necessary graphic3 within these reports •

. ' .
, '. ; ...... ;:.

; .'
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6. Summary of Data processing end Computer Needs

A. The IBM-XT originally dedicated to the project 1s atill

_. __. -adoquato for processing needa if it ia made available .__..
full time in thQ project offic~ 1mmtidiotely.

8. A .econd IBM-PC with full built up to full capacity

would provide low coai-security ond addttd capability. for
•

office taaks. A Hewlitt Pack~{d 110, a fully battery

powered IBM-PC compatible microcomputer, could provide

the capability for field data entry and &mall data

processing tasks in the field. This could add

significantly to the projects ability to rapidly

•
evaluate alternative data sources and provide some

feedback to the communities from whom we are expecting
••such major co- operation.

C. Software needs are baaically mut with LOTUS 1~3 aa t~e

apreadsheet packAge, Wordstar for word- processing,

bowledgeman for data entry and record management and

SPBS for statistical programming •

. -D. With greater data processing n~~d. and th 80ftware

• .. -available to manage same there exists a peraonnel

.!-. - "- -·-problem which needs to be addressed. No fully trained

personnel exist within the project with sufficient time

..
.. -.,~

~.vailable to dedicate to data processing needs.

". .

It 1•
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--- - -.trontilt - .·u·g<iestea - t-bata-rr~ind1vidual be contracted to

~o these tasks or that more support staff be provided
. - ~ . -

-------,--..-------------:...
tbis area.

-
auch that the current ataff can dedicate more time to

--------':'".~-:.~-----:-.,--~=.-:-----:-:"--:--:----

- ...

-The above represent the major conclusions reached after

reviewing all thd ~urrent··d4ta collection and 'processing

activltisaof the project;-1ndividuala.{esponsible tor same and

equipment available for use~ - - ...

7•. Summary of Field Observations

The six day field trip for the purpose of validating certain

items. on -the' protocol·- and reviewing the physical problems

associatedwlth dataOcolleccion began by leaving from La Paz and
.

going ove-rtA"nd to Oruro visiting' the village Ancacato. Arriving

~ In Potosi the night of the first day, the overland trip to

Poco-ata -t'ook the b'8"tt'er' par-t" of- -the second day where we spent the

evening 1"n -the local hoospi tal. 'l'hethi rd day involved rev iewl n9

data cottec"tlonin 'Pocoata- anddrivlnq. on :to:- Ocuri to examine the

data COllection systems :of :the :Instituto Politechnico Thomas

Katari wl1ere. __th~
... - - - ... .,..

~i9ht was spent.. .------_. -

The fourth day was spent

partly ~n ~~~~~i mo~in9 ::~~~~~ R~,,-~lo an~, ~in~~~~ to Sucre for the

.vening~ E'~~m Sucre on the following day we departed to visit
- _. _.. -~ - ~ .-.. ~ - .--:.::..:.: :: ..: ~ ~: =-: ~ : ~ ':" ... :- - --. - -: - . - ~ "

two are~.~~~~~~ala in- Yamparaez and Tarabuco respective~y. The
-' =- - ::' - :: . : ~ - E: '"': - _ - :. ~. i= ~:: .. .:- :",: .:: .• ~ _ : :. • _ ~ _ . _

-f~~al 44¥ i~v~lved returning to La Paz via air. While I do not
- _. - ~ - -:: : : : ~.: ~ : ~ :.; :: :;.:;. .= : :. :- ~.Z, ! ~ -: ~ ~ ~ : ~ .

-gener-allyconsi:der a travelog 4S part _of..a final report 1t 1.

--""

jmenustik
Rectangle
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included here because of the insights inta the logistics of the

data collection system designed. In five days we were able to

- __-JIIvlai t._"l_towns al.l ..of~Whi~~ were on maj or secondary roads. Our i og ~
. _.. ~ . -_.. _..... - .... - --_ .. _... - -~--"_._--------.

4 of these days rain fell dur ing at.. least part of our tra·vel

making
....

mountain road conditions worse and to some extent

physically dangerous. Although we traveled during the first part

of the r.iny a•••on the rain. had be.n mild and rivera were

fairly low. Even with new vehicles, t~yel through these rural

zones is difficult and could create major problems in the flow of

data during the rainy season. From the above it seems clear that

our original estimate of thirty communities per month randomly

aelated from each department is high and can only be met under

the most ideal of conditions •
•

In all of the communities visited the reception to us and

the project was positive. This had been an earlier concern of

tho design team aince the project was not directly aiding the

individuals who were collaborating in the provision of the

information needed. Even well trained and equipped individuals

--will have difficulty meeting the timelines imposed by the project

emphasizing the need for community acceptance. It would be

appropriate to feed back information to the individual

communities in order to assure that this high level of co-
. "

operation continues to ~xiat. Several questions were dire~ted to

ua regarding when information might be available and how it could

be used.

..
-.

,. .
• •

It was alao clea~ that expectation~ existed in the



~. .. .,
C •

_.. i...

10

village. regarding follow on projects that would be forthcoming

from AID based on the field dgents constantly identifying

themselves aa from USAID •
.._-" ... '--.'--_. -_.-- -"'- _._---_ .._.-

~he census taking activity which haa been undertaken on A

pilot baaia in aeveral towna is appropriate to mention at this

juncture.. (Hore information on the census and the processing..
options for it 1s included in appendix II.) There 18 a demand

....
from key informants in each community to receive information on a

regular basis as well as give it. So far the census has provided

one of the only basis for this information interchange to take

'- place. By giving local communities some feedback on theIr own

population Characteristics the surveillance program has Achieved

• ·certain legitimacy whi~e at the SAme time gathering important

data to verify denominators and ~)9rat!on patterns. As a aide

.. benefit the census data ga'thering offered a training ground for
#

all project personnel into the realities of field research in

Bolivia. The census therefore has proved valuable in the

following ways.

,
A. providing a useful service to village

participation in surveillance project •..
leadership for

~.' providing data relative to migration
/

and population

~---eOllpo8itioDinorder to supplement 8urveillance data •

..

,.

\ .
.' .

. "...··"'L ...."

•
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,
C. provide denomiator figures for morbidity and

estimates.

--~-D.--·Offer··tra ini ~;'J-to proj oct ... taf t .-------_..
....

8. Se.rchin~ for the Hydroatatic Quot1ent
••

mortality

AID conaultants in agriculture at the time of . the original
....

project design suggested that an important piece of data might be

the Rhydrostatic Quotient." This was included in the original

protocol and ainc8 that time several of U8 have been trying to

. track down a definition for the term •
....

~he National. Oceanic and Atmospheric Administration was'
•

contacted for more information and the chief meterologist has
• I

indicated that the hydrostatic qU9tient might be an old term

~ which is not used anymore. He thinks that it refers to the gauge

pr••sure which i~the absolute pre••ure of A liquid in static

.tate minus the atmospheric pressure.

It i. given by the following equation:

P • egh

Where P • hydrostatic preasure
• • density of the liquid (in this case water)
9 • qravltational force due to acceleeration
b • height of liquld column on depth of liquid

. " .

• the density varies with temperature.

. .
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A chart is included to calcuate e. The unit of measure is

in grams per cubIC c~ntlmer (g/cm]3).

On the following charts, the vertical column shows whole
degree. 1n celc1us and the horizontAl column shows 1/10'9 ofa

--_. degree celc1us. 'lhu.·· e· at·· 9·.. 2) oCt for' example) ill 0.999766· _.__--l

9/cm] 3. •..• I
The acceleration due to gravity term is dependent on I

latitude, and is 9 1ven in cm/aec)2. I
E.g. hydrostatic pressure ot watyr at 30]oC in New Orleans

(30loN latitude), at a depth of "2cm 1sl

0.9959449 .• 979.329 : ....2
p • ~~-~~~~~~--------~-------~~~--~~-

aec12

• 1950.714 g/cm-sec]2
or 1950.714 dynes/cm]2

• ince 1 tyne • 1 g-cm/aec]2

•
Enclosed are two charts useful for the definition •

• •

.'

"

-.

f
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II' .,,4 tertthft ft. 8utfw 'orca 0' aurwtioD. .-JtIl nth!),..
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h "ft' "flU'" dltffth Pf('J>(.~'C'('I~ It> lb· JaAr1141 prt:s!u't 01
th.l;aJ Thu baldl' 'O~ £1!-f"~ • L'eL dc, IKoI Ultitt C'lJelLlully
'-Itl, tt.t .:-lubt.
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tfat'1'o" h~~ pll~' U. Ob' 11' .. tIf ir. """ta: .lt~ Ot .11
tl"tr.,~&' teMIII't.! .LI~I, 'lll~: ,·",t, llot "~I~ OTlJIr:s l .ut-.
.t.H'! .r,d tId .'l1t. Ih l U!lIl (m.' F\ltJ!'1u.r~1 l,lot'.lt tbl·
tAw" lOlt'UI,1t (I' ....t. Itt0iJtct:H (If tb· JrC>rW bJ "L'rh tb,
fu"lat.lt IS rur l'llI

D()(I...•• 1••• -"·It~.:I, tht fl.~i, 11mi' tlf &n~. bodJ Ib,
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un~ ",Iut:;. of ",I •. :r'':o~J'~' tt, &:";:111." 11 .......~., J .~ "":1'" JIf"
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" • d~!L,t.SJI~ It,\ rl:tf' ll,!t.,,!, !'l.n.· u. .. ~;.,::. , ... ~t. lj. t!u' ,
flJ.tI Thul II,I! II d.1I If •• It IUc,ll(t ttl flL".

[Ut ..' t'iLu·!r., J":.iM tiD tL, •• ~"·I~II:'· il rt;.. ,dI"lJ at th,.
tHM' of • n~" dU:I.i"tl •• ~re, T!.~ ~!,d.·., dl.:Lo'~lnl'U
Iu' .lIt'f .IHJ I'QU.' "fb(lt~. If' ftt.~.?.I, t•.•· • surf....
Idttlli'A 'b H. P'?JofrtU-' .·ltL th. "J~''''' f,om .h,tt: t~~
.,.r"t.da'~ dU1.,otLalltff '1.!t .lId Ibu "'~.l"t loun, thf- lit";
., '·".""bl.
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• Ioru tlf b~ drtJf-t "Ill. Y.1J.etl J n,t·lt,v to"oI1c! rtac~.

• , 'feratD kD ,.DtfllmUaa.-TV f'Otlttliltalion 0'
t.}d'l"~t. IbM ifJ IOlutlClt ab.t. t.,~ t<>~r+tlt"I'Ofl iJ. ttptHl'l'd
lLI l:"III'IC'h,t .t"I,1f J:'-' I,I-r A tflb'tt."'1l1 lortT, o! Upt"".
111' .,,'drc"~b iv,. «.flrntral,ot II IlJ t.n1n~ (of tLt tI.,.II\"
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d "U &I SI.U ill dUfnJ'. Ittl J AP.J Cbe.ll. £,oc 6{J. 1~~ I J\f3~' "

"'·1l1t .t ~"C ..~ • totJttlllttl iot 04 H ac.r: of J/'l-' and of
OH 'CoO b' W-' molt"! pH 1Iitt n'lJI 110, pH eo' ••1., ia ~ .1
24'(" A ,,.....1.' ..... u, ..q .. C,l-lAJbffl rl ..". avtllflllule. tt'l
'bnmod,lr.&nlK .n1\·11~ 01 lb. iot. ,,., IU c,oo....u'lr.IKJh
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lI1.rofrd. II a dotlbll~ resetkoB IaftlhlD,~
-rhttlb& 0' .au, mto .. &-:ar .. tk fctmaJioe III a 'w

id or llaM or both. '
~~~14rOit.atlt ,rt'U.. .a • &st~ I froaa U»t Maft oi
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, - w.;. '
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1 11 it! ttn. dill, ptl tit' IJ)!! S~ ~ P'" 1Itt', '
D"'PlroD,-,,'.ll~· anielt ."t. QL!t illlom!)ec!iat, ~trHD

tblt oftbe Dtvlt<lr. &b~ t.M d~tn.C -&i JJ,~ I '
DJ .tn~sh.-Tht map....I..l11« 01 • camplr .t iroll or

Itetl due tt> • mapl~t~ faM~ .hx~ I! madl to TV!' LhrN1tb a
t)·tle 01 uluf'!. lap bth.ul·~ tto- tr.d 11.Jl. p~DOmfDoll it
tallt'<! h,·.It-rH". ,
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Aa per discussions with project personnel 1n La Paz the
____~ ••_0., _' •• _ •.••••••• _ •••••.•_ •• .• _ .__•__ • .• .._ •• ._. _

possibility of satellite data being. used in a surveillance system. ..
was investigated using as the base a recent Science article on

Land-cover claaaification using satellite data referred to us by
,- --~- #----- -- - -- - _._-- . - -

un! vet.1'"t"Y'""b4n,oa---r-emoc4J"i"ttiliTng -t4"bor4"torI88 (Tucker, Townshend

Gaff, 1985) (Append i x I I I) •. - . - --.....

· possible
- --- -_. _.- - ._- -to-- use - sateTl i te data to predict variations in crop

production in the Altiplano areas in order to prdictfamines. J.

Tucker Compton and Thomas E. Goff, both of the NASA Goddard

Space Flight Center in Maryland have been doing both types of

satellite-based deforestation ~qrk studies in Randon1a, Brazil,

Borneo and China aa well aa aome crop 'work (mostly rangeline

atudies) in Africa for the International Livestock and

Cattlemen' s Assoc lat1an, a UN based , -independently funded 9roqp_.~.__.

The following Is from telephone conversations with them.

~he Afrlcan studies are of a historical time series design.

Using a8a-t~11-ite·which has·been up since 1979, it is possible to

a•• change. in flora over th~ continent of Africa changing over

••veral years.

-. - .

.'

"
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'rucker and Goff are using the AVHR series of satellites for

this research as well a8 for their other work in Brazil, Borneo

and China. The AVHRs, at their beat reaolution,measure 1.1 Km.

!

I
l
t

I
I

...

..
~or eXAmple, ~ihe detor••tation .tudi••

for one which require. very

cbange process. The AVHR satellites pick up data from each study

ar.. two time. a day.' This type of satellite is ideal for a

temporal .tudy but not

.patial m.&.urom~nt••

----- ---_..- - •.._.. '" ._- --'" .. -- .._---_ ..... -- .- ._ ..._--_. - .- .- .... _. _.. _. -.- ., .- _...-. - -_._--,..
It 1. therefore P088ible to demonstrate the global dynamics of a

demonstrate, quantitatlvely over a period of time, how many

leaves fall and therefore, quantitatively, how much less C02 and

oxygon will be ~lobally available. AVHRs have a180 aupplied

information to the U.S. Army on Rift Valley Fever in Africa.

Rift Valley Fever is intimately tied to vegetation dynamics. THe

AVHR satellites working group is small compared to NASA'S Landsat..
group and could be potentially interested in the Bolivia project.

'rhe Landsat series of satellites represent the area where

more work is being. done in a well funded effort. Landsat

.atellite8 measure in the 30m. bracket which provides a lot ot

detail. With thi. series of satellites, too much data makes it

difficult to digest things, dependent upon what one is looking

fo;... Landsats measure each study area once every fifteen days.

Landaata are auitable for diacrete readings but not for temporal

. '-- ceading8.. t".
,

'.

. ;

.•. .
- .. .
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-LandsAt. for example, can :.tell what _crop is growing In which

~fi.ldr-.vbereaa_.AVHascan.meaaure if the crop i8 growing moro or

=l••s .but cannot· diatinguiah .one: -crop· . from _another. Were tho

.Disastor
----- ....._.._.. ----_.... ~... -._ .. - .._-_.__ .. -- -- ... - _._-._._-.-.- .-----_ .. _..- --.-- ... ---

Surveillance project . to..enlist the U8t1 of SAtellites ,--.----
-..

many decisions would have to be made as to which questions were

~to be' anaversd, for satellite aeries differ greatly.in their

:capaciti•• to m•••ura different'variable.. Both systom. appoar

:to.have promi•• however aa potential a~~rc~. of data tor Bolivian

.famine.and other disaster prediction. The field data being

_c.ol~ected currently could provide verification needed to estimate

-current yields .and develop models for predictions in the future.

It is suggested that the Bolivia Disaster, surveillance project

investigate further this possible option. Satellite ·technology

~willcC;:Qn~inue.to.improveandult~matelypro.vide the sort of-early
o.

:wllrning system so necessary.inthe Bolivian case. _ A small· added

investment could p~ovide much in the way of potential future
-... --_._-- ... -- ~-- - ~-_._-

sustainable surveillance based upon U.S. technology and with

bigher potential for valid, sustainable and timely results.
=- ;. '. -. - - - - = .:. =- =. _ ... _. :..

=.. --- --_. - - . - ...
- - - - -.

- .- -

10. Review of Information Currently Being collected •
.:;.._"_. ':'-2·_ .... _

.. ~~::: ~-1D tbia ,lIection we: will- ::xeview - _each _ -of' :the. datA-:. =itema

~rently being collected in the Bolivi;a disaster surveillance

ayatem. Tt3Y will be ev.luAted 4ccording to the following

exiteria.
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•

A. Review o~ data collected until present using criteria of

usefulne.s to decision .aker8,variability of the measure

and oth.~ relevant pieces of information.--------_._..._---_. -.-----_._---------_ ..- --_._.._-----. .
B. Interviews with field agent&.. about consistency and

utility of information.

c. rield val1d.tion of d~~a quality and 84•• ot collection •

...
Example of Items· Collected by the Current System and

Suggestions for How They May be Used

What followa ia a review of items reported on 1n the

first da~a submission of the Bolivian Disaster Surveillance

• System• It combines elementa considered a8 background

independant variables and. elements that are collected on a

periodic basis by the field agents. Comments on these

variables indicate the types of concerns that we might have

about indicators in a surveillance system baaed primarily

upon the distribution of tb~.8 elementa. Thia data i. being

further examined using atat1atical techniques which ••a~ch

fo% variance on Tulane's computer systems. The general

pbilosopby is that if tbe indicator does not vary it cannot

hence is an inappropriate element in a

aurveillance syBtem.

•

.---_.
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Population and Migration

poPulation data represents the single IDost important piece

of
.. .
information about the communities surveyed aince it provides

basic donominator information from which all other indicators

tate on their me.ning. The system is currently collecting four

••parate itema on popUlation a~4 migration including:

Approximate Population- This ••t~Ate ia taken from key

informants, community officials, projections from prior public

census data and occasional special censuses. The project has

-.ncouraged special census activity in 4 communjtiea which has

-·been discussed, bowever the majority of data referred to here 1s

80mewhat subjectivv~ coming as it does from many sources.

. Significant variance exists in the total population figures and

they do provide a direct indi~~tion as to the range of village

# size. .When combined with results of the special census

activities undertaken by the project these estimates take on mo&e

••aning and utility in calculating rates.

B. Approximate ~umber of Families. ,

~hi. 1nfor.matiQn is genarally derlved from the total

.population figure or house count. and .uffers from the S4me

problema mentioned apove. It is i~poxtant in many aspects of

deciaion making related to diSAsters and should be included. The

apecial cewsua 1QfoDDa~ion 1. sDowing some inteJ:Gsting results

E&gardiog family 8tructure vbicb may help in our understanding of

.. "

••
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what number of families really means.
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·c. Temporal Migration

--------.__ .__._- ----_._-----------._----
Migration seems such a unlversdl phenomenon in highland

.4'·

communities that this data item may be unneeded. In all of the

communities visited there waa aomeevidunce of temporal migration

includin9 one ,Pocoata where o'~r reporting system indlc~ted that

there was not. In all four of the h~al~h facilities whore we had

a chance to investigate the records there were cases of malaria

noted in the last year indicating at least some migration to and

fEom the lowlanda. It i8 doubtful that this indicator will

ptovide information useful to rapid decision making and as such
,

8bould probably be dropped from the protocol.

D. Permanent Migration. • •

'1'bis indicator is providing mixed results but appears to .be

demonstrating some variance.· Some effort should be put into

developing a consistent code for this lt~m and it phould be run

fOt a few more cycles (8-12 months) and re-evaluated as to its

utilit.y •

.. I. Location

A useful item for overall classification and one that only
"

Deed. to be collected once. 1 would suggest keeping it 1n a

general file on community definition. This type of indicator i.

Qot aD 1aa~. for the monthly collection cycles.
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r. Source of Wator Within 1/2 km

thi. item falls into the same cat~90ry as the above with the

____exception _of drought cond i tions. __ lIe_re__t_h~_80~~C~ __~~_y_. ~.!l~~_~~_~_r__ '. 1

..
go bad due t~ pollution. In the altiplano mining runoff can a180

have tho 8ame effect. Not much variance currently however it

would be useful to know what tq~ 10 pur-cent who list none are

Would p.rhap. add an item on .ourc. of water
....

and current quality and quantity using a 3 or 5 leveled response.

G. Acces8 Period by Road

Very useful background information but" not useful for

monthly report form ,unless phrased as, acceSs by road possible

for approximately hOW many days this month. This would introduce

aome more variance into the ..item and perhaps improve current

atatus reports.

K. Railroad Transportation

Again useful for original description but not needed on

monthly basis. Some possible utility for overall community well

being flcore.

I. Approx. No. Of Vehicles/Week

this item appears to showing consider~ble variance and has

".om•. p""te~.tiAl. Clearly should be :etalned until we are able to

••cettaln What ate the underlying factors which are creating' the

..
",., :,.,
" .
) .:

".
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Useful foro~iginal community.. profile.

variance~-

J. School

..... . - ..

.. _.:---.. ----- ... -_. -;. ~-- --_ ..__...._- ~ -- ....
Would 8uggest

e. e

•I
I

------a

ranking element be created i.e. l-elementary, 2-elem.+Jr. High

3-.11. Again might be useful as component of overall community
e.

acore.

.. ..
K. Health Center

Same as above with possible ranking as to level of

"aophistication of service. H4y also consider per iodic check for

funct~onin9 o~ service •

. . L. e IBTA Agent

• •
Same.As health center.

,
K. Hothera Club

Of the first three rounds the fact that the majority, 47/50,

of the communities has mothers clubs suggests a possible base for

other information collection. This network should be examined

furtber as • possible base for expanding the collection of HeH

related data. It would also appear to provide an entree to the

poorer of _~ qiven regi~ns inhabitants which may target the
- . '. - .....:- - .;.. - - -; :...': ~ .. - - ... .... " '; - -= :.. ~ ;:. .. :. .;..' - .'. .:......;. ...,;.. ~ _..:.. .. - .

~~uIAti.ol\ .truly a_t risk.' . t,

-- .. .. . ~ - -. ~... . -- ~ ~ ... ... =- :.. - ... ..: :.: .: -= ~ ~ ~ ~.:-;:; :;:..:.. :. ~- ~. ~.,: ~ ;. . ;;;

.. ":""-.:,-- ... - ...... -: ----ai.--·S.rv1cea- -" - ~:;~:::':.":::-:: :;=::.:-i .:~:=- :.::: :::te:.-: --

:
.'

.. '
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Should b. kept 1n the baae communlty dQ8crlptlon flle.

Useful to note the widespread apparent availability of telegraph

__ .. __ aervice aa a possible communication link not dependent upon

vehicle transportation. .....
o. Principal Agricultural Products

Again a u•• tul on. tim. d.fin~r. What variation .xiata 1s

aoatly related to ecological concerns. ~~

P. Water Source

Shows some variation and i8 worth keeping .in the ovez:all

descriptive file •

.Q.·Installed Watar System

AgaiQ some variation is present. In all of the

1nfrastructure services questions estimates of coverage and or

cbange are indicated. i.e. Private system with 50\ coverage i8

bours day.

tbe area.

~his might reflect seasonal and or other events in

R. Epidemiological Data

In discussions with Dr.Angel Valencia , head of the

Epidemiological 8urv~illance system, it became evident that while

the system is still operant there are numerous problems Data

eotry i •••weral months behind and publication of the repores are

·eveo further off. As a result our original exptictatlons of th~

jmenustik
Rectangle
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potential use of the. da_ta 80_ ~91le7:t.~~,have n~~.. ~~~~_ ~~alized.

The .field_ .agent· 8 collection of the similar data at the communi ty
-- - -:. . ... . . . .... ~ .... -_ ...... , - .' - _. ~ -- - -.. -

loval haa other p~oblema_~.!I_8oci~ted with its UB~. _ :r~~~~, include

apo"t"ty"qua-lity'; '-que'stiooable 'validity' and unknown sensitivity •

i'0"..

..
Aa a result it is recommended that these indicators be examined

beyond the range of thia effort.

special studies needed to verify and validate their meaning are

decisions at the project level. Health indicators may be too

I.

i,
I,.
}..

policy

Certainly the

require• decisio~ would. ..suchinformation however

difficult to collect at the field agent level.

closely for their utility. It may be possible to reinforce the

"intstry at HQalth in order to appropriately collect thia type of

-While the above only addresses part of the indicator set and

-

18 in no way complete it is int~nded to provide a demonstration

of the kind of'approach the analysis at-Tulane is taking.

11. Alternative Plan for Cost Effective Surveillance'System

Due to a number of concerns about the feasibility of

cODt1nuing- the aurve1llance project, 1n particular, the costa of

••iDt.inin~_~~:o~obileaand field teams in a fail~n9 economy the,

possibility. of • far Iesa expensive version is 8u9gested on. an
.;.-=. _.:. .:-:: "- - ." ~ _: - ,. .::. _:: - - ~ - - -- - ::. ; - ;;- : .: " - -- .: ~ -:- :: _. ~ - - ~ - : : .- .. ~. ~ . -.

- - - ,. - - -- .. _... _. -
experimental baaia.

~.:-~ = -=. ~:;,..:. ... ~ _:.. _.w
"be idea would be to select within pne

d~p~!~e?t~__ ~~~ntr~ __ f~U~~_ !~l~~ge& wi~h .. r~~g~!y _~~~__ a~e_
"'""' ..... _....._- ."",- ----- -- ,. ..... _- - ... _ .. - _.... - ~ .-.... ,,-------- -~ - ,- -.._-_ ... _ ..... -

~~~~c;e~~~t~c~ _as iDtb~ ~~igi~~~ ~i~ '. d~partm~n; l.I~mpl~~. 1~, each_ .. :c_ ,.._.~ .-..=-::::. __ ;;;~_. •• ;0- .::.. • .;!C>_;;. __ ..;. .; _

. .
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v1118gG a key informant would be identified with the same general

cbaracteristics AS the informants used in the overall survey.

i-- .Knowledgeable individuals, who have lived in the are for over 10
~ ..... .-...------- ......-.. - ... -.-.---...-.-----. -_. 4_

y•• ro and Ate in a po.ltlon to ob.ez;ve activit! •• in town.-Tho••--·_--

individuals would be trained by A field ~uperviaor in filling out

the same information as is collected by the field agents 1n the

regulAr system. Each informatn would be reimbursed for his

completed information if and when he p~~8~nts it to a contral

col1octlon point. Thi. informAtion would then bu collatad and

copias forwarded to Tulane where it would be analyzed
_..~- -

- independently of the larger systems data collection mechanisms.

Implementation of the system would require the short term

employment of a field person who would train lndividuals in each
•

village, approximately 1/2 day should be programmed for each

individual with the expectation"of all 20-30 sites being covered

~ In a one month period. When this data is processed and compared

to regular surveillance system it will provide us with insight as

to the feasibility of such a low cost system bp.ing developed ..

For the minimal investment in such a system it seems approptiate

to test the hypothesis that A ve~y low lost surveillance system

c-an be de'1eloped.

A meeting of the entire AID project staff committee in La

'az approved this concept in princip~l and be9an to move in

developing it more concretely in mid February 1985 •

• i'.
BEST AVAILABLE COpy

;' .'
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Overall KaDaaeIMDt

1.· In order to laproveD6nt odainlatratlvc efficiency aore att6ntion to
docu.entln~ requQst., order. and"pertoraance "auld ~reatly 1=prove
c:oaaun1caUon Up and down the chain at COl!UlAud. (a)

2. Cloar aa.linDent at authority and line. or'reaponuability should
be a first priority of project tea.. (2)

Coaputor EqU1p1:1ODt

s. Acqu181tion at project CODputer (IBMXT) In project ofticea should be
- 1uedlate. (3)

,. Added personnel or release tiae for Marnano or Antezana should be
provided for laprovlna utility of coapuler equipmont. (4)

•
I. Added co.puter equip.ent printer. plott6r and a back-up IBM-PC

could provide low coat security t9f the project. (4)

O. Orliinal 11ze or aaDpl6 18 probably too bisb Klven field condltlon.
and capacity ot field teaa. (7)

~. Soae benet1t fro. tho project need. to b. roallzed by participant
"Ulaie•• (7)

I. Hydrostatic quat lent i. Dot otten uaed and aay be difflc~lt to
calculate. (8)

e. Roaote .en.ln~ appear. to otter the ao~t coat etterctive solution
to di.a.ler surveillAnce and aore lnten.lve work In this area
1. aUiielted. (9)

•

Firat round
crit1qued.
1. needed.
.taU.Ucal

10. data providea an exaaple ot bow ite•• can be
More baalc coat lntoraatlon on aKrJcultural project.
Purther analysis on this aat6rial uaina aure coapJex
aothodll. appropriate and underway at Tulane. (10)

11. An alterp.tlve plan for a data collection ayale. i. propoled which
would be .uatalnable by the Govern.ent ot tluliVla It aa uaetul
•• aero coaplex Idea. On an expori.ental ba.l. it 1. aUiKo.tad.
(11)

..
: • tt., .

.. .
•. -
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BEST AVAILABLE COpy

CENSUS PROC8SSINU ACTIVITY

A data entry prollraa for Knowled"aan (KMAN) with tull acreen edit
capabilitie. waB developed with pete.etora aa liBt~d in Table I. 169 caeca
were cntered Into the table aa a teat tile. Thls data wau then written to ~

atraJaht data tl1e uaini another progrQa instruction set tor (K)~). A third
and tinal SPSSPC imltruct.1on Bet till. deve.lopdd wh.1ch tocUHtld ,.,1 crtUlt.1n~ 0.

eyates tile within 5PSS and developln~ any deacriptiva .tatle~ica thought
appropriate. Thla ontlre procodure ~ook plcce in e 10 day period and 1.
appropriato tor all cenau. toracte. The tollowJna proaraa llutlnua end
attach.ent. 11luatrate all procedures utill%8d end serve ca a aodel tor Dny
data entry activity wlth resultant input into SPSS. Ualns this Dcterl:; I as a
be.e it ahould be poedble to .odity any further proaraa uaina the K-~n t:~.l>6 •

,

'.
• ' •• I

......:.
Aa an exaapld of what wa. po.alble u.tni the new atatistlcal' 80ftware

tn.talled· by Bertrand and becauau data was already aVQllcbl~ troa the conau.
Atorial proiro•• were 'dealwned and developed ualna Knowlcdaollen and Spa5 to

----rapidly enter· and pror.... ft the data.. _. .. .__. .... .-..- - .._--.._--_._- -_..__.--_..
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OEIIBRAL IJiSTRUCTIONS PQR DATA EII"1"RY

._.._.. - ._----_ .._-_.~--._-----

) 1to•• in

•..
_ Mark in CBNSO with trua rania (1.12) - (

rania to be delated
- Co.pre.a CENSO

'1'0
DELETE
UCORDS

TO DaL£TB llBCORDS FR02I 'ILK._-_.._------_._-_.... -_. .. _.. _..

..
PARA SX1'RAR DATOO DKL CIUfSO....

OPERADOR ICAQUIHA

1. Prender (vea 1n.trucc1onoa para prander)

I. D:AN

3. Bertrand

4. ZorUD

a. .
Va. CENSO

6. CREATE RECORDS

'0 - [ ]
#

U.er Haae:

Pa••word:

·Screon M para entiar dato. para e1 cenao

(Vea hoja entrar data.)

ISC ISC BYE

.'

,

• •
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loc:aUdad
Dept --Provincial local1dedea

techa de ___
ob••rvac10n dia aea ano

----··ftWlaDQr1al· . .=-;...~ ..=-:..:=-._---_..-:..""'"--:_---...,...-~------..
____._0'-

. • oct ---
Cun80 actuel

.•..

Habra .. _

apelUdo no.bra '.

Releelon
Wl Jere ,vea CO<Ui08

sellO

Pecha ___
llacJa.1ento dJ.e ae8 ano

Ano,s'
CwapUd08

Ocupac1on
Pl'1nc1p&1

Dando
ro.1de

a.1 e.

Vea codl~o.

Aqu1-1

..

-
$1 ell otr. lac

pray. Dept

.a auacote
~~_.....------
£N. r8 Ja

activo do
.'laue til .

Gao - 'Tranaport t 11e. - ..
two - I'Jeht JuaUf1 _ero '

:,- .....'

AD NY IN JL Au ST or NY DC
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PROGRAM IN KMAN FOR SCREEN
DESIGN
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FOAl( Cf:Ht=UM AT l.;l8 PUT ·Ct:HC;C) f.HfIlAnA Ill: l1Afu!i·
AT ~.4\ PUT -nFPTU-
AT S.I2 OFT nFPYu
AT S.'~ PUT -fJIIIIll'JNL'f"
AT ~.25 OF.T PkuvlNCl
AT ~,.¥.3 PUT -I.IlCAUUAD-
AT 5,45.0ET LOCALll"\A
AT ~.6 PUT -oIA-
AT ft. In OFT ilIA------."T H.I'J PUT "loCt:!i~
AT ".410 OI':"T AlFS
AT H.2~ PUT -ANU-
AT 8.)"'} t;ET ANil
At 8.)t) put "St:U' Al"
AT H.4~ OF.! ~FHIAL

AT lJ.50 PUT -"I:CTIU14-
AT 8.60 t;ET ~F.CT'IIN

AT 'O.~ PUT -MANZ-
AT 10.12 OF.T WAHZ
AT 10.18 PIIT -APt£l.l1'f)(.-
AT 10.30 UF.T APPFllIO
AT 10.4~ PUT "~'MHRt

AT IO.~7 OFT NUUtiijF.
AT 12.6 PUT -Rt:LACfUN
AT 12.16 OFT ijELACIUH
AT .2.IH PUT "St:xu-
AT I2. ~4 &jET SF.XCI
AT '2.2~ PIIT "HCH" DE HAC"
AT ,2.AU fJUT "nu.
AT .2.44 1*1 OIAI
AT 12.48 PUT "MFS-
AT 12.~1 Of.T "~~I

AT 12."8 PUT "ANU-
AT 12 .....1 (;~T ANIlI

oAT '12.10 PUT "'H)"O
AT 12.15 O~T t-il>Af)
AT 14.c\ PUT ·IlCIJP"CIUN"
AT 14.15 OfT UCCUt'AC I
AT 14••m PUT "'WF.SlnFNIe"
AT 14.10 Gt:T rwr.s lUI.;
AI 14. J~ puT "'1l'[WA LUCAJ1u/4
AT 14.50 O~T UTUAlUC
AT 16.6 PUT tlF.N"
AT 10,~ DEl t::H
AT 16. II PUT "rA
AT 16.14 r*T Fit
AT 10.11 PUT "'HZ·
AT 16.19 Ot:T Mol
AT 16.2~ PUT -"A
AT 16.2~ Cil:T AM
AT 16.28 PUT ·MY
AT 16. U Gt:T MY
AT t6.J4 puT -IN
AT M. Jc\ GtT IN
AT 10.,)0 PUT -Jl
AT 16.41 OET Jl

.AT 16.4) PUT -AG
AT .ft. 4~ r*. T AO
AT 10.41 PIlT -sr"
AT 10.~O Ct:T CiT
AT 16.':JJ PIIT -uC"
AT 'O.'J~ Ot:T uc
AT •••~ PUT -NY.
AT '0.01 OtT N~
AT ,0.6J PUT -nc-
AT 'C\.l\~(il·T nc
AT .8.6 pur -MUlIVlJtl
AT 18. II,) r.cT MlITI vn
AT IU.~ PUT -t'\U,f fUUH CHFoue4 lUS D.\TClS ANTI:S nEL
UDr'URM
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PISENO D~ R~GlSTHO

VARIA8Le CAMPOS
DepartaaeDto DEPTO (1 )
ProvJncia PROV (3-4)
Localidad LOCALID (6-'7)

--- 'ocha de oblerv •.. ,,-- -···..'.DIAOO-'-----.·(V-I0) - ,...-- .------------..----,-~._-

Ru.ero lerial
SeccJon
Manzana
Noabre

RelacioD COD e1 jote
8elto
'echa de naci.iento

Ano. cuapl1doQ
"Ocupacion Principal
DoDdo rea ide
Otr. locAlidad

.... au.eDte

•

Not1vo de aUleneia

MESOH
ANIOD
SERlE
SECCION
ICANZANA
APtLLlDO
NOOIU!
RELACION
SEXO
DIANAC
JlESNAC
ANONAC
EDAD
OCUPAC
RESIDE
RBSPROV
RESDHPTO
EN
PB
liZ
A8
NY
IN
.JL
AO
aT
OC
NY
DC
MOTAUSEN

,-

(12-'13)
(16-16 )
(18-21)
(23-20)
(27-aO)

•. (3.-46)
(48-07)
(69)
(61)
(63-64)
(6~-67)

(69-70)
(12-73)
(76-76)
(78)
(80-81)
(63-U4)
(86)
(88)
(90)
(92)

• ('94)
(V6)
(98)
(100)
(102)
(104 )
(106)
(108)
(110-111)

. .
"I, ,

,"

-.

BESTAVAILABLE COpy
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BEST AVAILABLE COpy

...

DATA LIST YIX~D YIL~ - ·,~P~~\~NSO.OUT·
IDEPTO 1/ PROV l-~/ LOCALIU 1-~/ UIA 1-2/ ~s 1-2/ ANO 1-2/
SERIEL 1-4/ S~CCIO~ !-J/ MANZANA 1-4,

.RELACION I/SLXO 1/ DIANAC 1-~/ MAtiNAC l-~/ ANIONAC l-~/
EOAD 1-2/ OCUPAC 1-2/ l~SlUA l-~/ k~SPROV 1-2 RKSO~PTO J-4/
~N 1/ Fa 1/ M~ 1/ AD l/"~Y 1/ IN 1/,,1. 1/ AG 1/ ~T 1/ 0'-= 1/ NV 1/ LJt.: 1/ MU'l'AU!»~N 1-4:.
VARIABLE LABELS O~P~~ 'D~~AKTAM~NTO- PROV 'PROVINCIA'

. LOCALID 'LOCALIDAD' ......
DIA 'OIA DE OHS~~VACION" MES 'M~S Uc OHS~RVACION·
ANO ·ANXO Dt: OliSJ::HVACION' til;;Hl1;;L 'NUMI::HO U1:: UOGAH'
kt;LACION 'kl::LACION l:UN t;L Jr;r'I:;" UIANAC "D1A UJ:: NACIMI ENTO'
M1::SNAC 'MI;;S JJl:: NACIMII:;N'ro' AN1UNAC 'ANIO U~ NI\CIMl1::NTO'
oc.:UPAC °OCUPACION 1JK1NCll'AJ,' JH~til1JA 'LUGAH UJ:: 1(t:1)J.U~NCIA'
k£SP1(OV 'RESIOl::NC IA !::N O'fltA iJJ((iv INCIA " ,.
Jt£6UEPTO °RESID£NCIA EN o'rJtO U1:.PAwrAAJ:;N'!'O' EN 'J::t./lmo'
FB ·FEllHLRO' MZ 'MAk~O" AU 'AtiNIL' MY 'MAYO' IN 'JUNI0' .
JL "JULIO' AG # AGU~1'O ' ',I
S'1' ·SEPTIl::MlikJ::' DC "OCYUUIH::' NV ·NOVIJ::.:MliHJ:;· 'j

DC ·OlCIEMHHE' MDTAUt;it:N •MO'!' 1VU OJ;; AUSENC lA • , ;
VALUt: LA~ELS Ol::PTO 5 °l:UUI,JU.ltiAl:A' 1 "LA PAZ' '2 'UHUHO' .I
IPHOV 3 °ZUDAt.ll::Z" 13 'AHOMA" H "lNGAVI" 2 "AVAHOA' I!
/LOCALID 4 -PKJ.::~'l'O" 4 °ANCACA'l'O° 7 ·AYO AYO" 4 ''1'AAACO

D

i
I!U::LACIO:~ 1 ' Jl::l"~ ° ~ ·j;;~PO::iA' J 'UIJO ° • 'PJW~ ° 5 'MAU!\~" 9 DOTRl
15EXO 1 °VARON° 2 ·MUJ~'

/OCUPAC 1 °AGRICO.L..A" :l 'l:UMUU':lO" 3 °LAtiOHl-,;S D~ CAQA' 0& '~QTU[)IOS
9 "OTRO·
/RJ::SIOA 1 'NESIDE l::N ~S1~ LOCALIUAD- 0 °K£~IDE ~N OTRA LOCALIUf~O~

lEN 1 -AUSE~TJ:; EN I::Nl::l<O'
IPB 1 "AUESNTE EN Y~DHl::HO'

1HZ 1 "AUSl::NTE EN MANZO'
lAB 1 "AUSENTE LN ABRIL-
IMY 1 "AUSENT~ EN MAYO'
IJN 1 ·AUS~NT£ ~N JUNIO'
IJL 1 ·AUSENTE E~ JULIO°
lAG 1 "AUS~NTE E~ AGOSTO·
1ST 1 "AUSENTE EN SEPTlUo'JBRE"
lac 1 ·AUSENTE j;;N OCTUUKE·
/NY 1 ..AUSENTE .EN NOVIl::MIUtE·
/DC 1 ·AUSENT£ I::N DICI~~Hc'

tMQTAUSEN 1 ·TRABAJO° 2 °Nl::GOCIOS
~ "~STUDIOS· 4 °FAMILIAkl::S· 9 ·OTRO·.
FREQU£NCIES VAHIABL£S-MOTAUSEN.
SAVE OUT~ILE-·\SPSS\ARNLD.SYS·.

••

jmenustik
Rectangle
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OBSERVA1IONS AND ~ODES FOR CENSUS DATA PROCESSING
THE FIRST 176 CASES
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08SERVACIONES ENPORMUL~(10S

pec 1 A 176

Resbtro. COD
double alternotive

--_._- rffit ., Prell 10
18 32
28 38
31 .0
06 .2
07 88
71 118
8e 147

•

Reitatro.
acuaul«ldol

ao
34
39
.2
03
61
ea
03
84
86
88
91
83

101
109
113
115
120
121
123
124
13'1
147
148

~. ._.- _..._---- _..-. - -....--- .. -- --------- - ---.---
..

'.,

..
....

..

,
MOTA: En rei1etro8 del 1 01 18 Ie enoto en ".oUvo de DU8enc1a" e1

cod1so oa «I todo. 101 Que cODtelt~ran NA. Debe corroi1rs6 a 00.

o•.
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rregunta N!!..1..

••
..

- ..

6
6
7
8,

Alrlcola 1
--Coaerelo --l . - - ----------------.- -"- --..--.-- .---.---------- -_. -

Lab/eaea 3
Betudlo. 4
Alrleola y eo••ercla
Alr1cola y Lab cae.
aar1cola y oatudl0.
otl'a cOllblna.e1on
otro

....
Preg\!nl\tg N2..!2

Bn 01 ternativ•• doble. aantener 1a principal

to

. ....

•
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~Opl{jOS PARA ARGI';NTINA, BRAZIL, Y CltIL~

Preaunta: Otra localidad

CodIao.: ArK.ntina

. COCUI08: Brazil

ChIlo

Otor8

•

,

provincia

Departaaonto 77
Provincia
Salta 01
Mendoz;a 02
L.dezlUl 03

e •

Departll••nto ·n

Dopara.ento 13

Depart.onto 14

.,

depal"taaonto
- ~ -~ -- -- - - - "... _-

....

....

...

-- ----._-- -._.- --_._- ._-
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PRELIMINARY

LA PAZ

___. .1. 02 09

1 02 11
1 03 O~

1 03 03
1 03 10
1 03 Ie
1 O. 01
1 OC 03
1 08 13
1 10 DC
1 12 03
1 13 01
1 13 12
1 18 08

ORURO

. Huar ina . ~. 02
Belen 1 02
C.eacho 1 03
Caqu1av!rl 1 03
Jeau. de M4chaca 1 OS
Sant1aao de U.ch.ca 1 03
Eaco.a 1 94
Hueanata 1 OC
Viach. 1 13
Tnraco 1 10
taabl110 1 12
Ayo Ayo 1 13
Patacamaya 1 06
CUl"o.huara 1 16

_ Oaa.8uyo•
Oaaauyoa
facaJe8'
PelcaJet.
PacaJoa
IOKIlV!
Ca..echo
Ca.echo
10KIlY!
Inaravi..
Loa Ande.
Arolla
Aroaa
Oualberto

..__ ..._----------------,.~--

Vlllarroal

2 01 01
2 01 10
2 02 02
2 03 11
2 03 06
2 03 07
2 06 03
20B Of,
2 09 08

qa 09 ca
a 10~'

.
I •

L

Par~a

La Joya
Sevaruyo
TacaaAD
Corque
Choquecota
Pezne
Ancacat.o
Sabeya
Co1paaa
Toledo

,

2 01
2 01
2 02
2 02
2 03
2 03,.
2 06
2 06
2 09
a 09
a 10

.'

Cercado
Cercado
Averoe
Averoa
Caranilu
Caraniae
Paznll
Poopa
Atahuallpl1
Atohuallpa
6aucar1



... '.
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eoroSI

3 01 OC
3 03 04
3 03 11
3 04 06
3 04 09

---304 13
3 06 08

3 06 01
3 07 0.,
3 10 13
3 12 02
I 12 03
3 12 10
a 04 12
3 -- 13
a 06 14
3 0- 16
3 06 1'1

Vocalla 3 01 ThoDa. PrJa.
Betanzo. 3 03 Saavedra
Ch1nol1 3 04 Saavedra
Pocoata 3 04 Chayanla
Ravelo 3 04 Chayaula
Corqu6chaga· .... -. --"---3'04" Chayanta .. ,---.--.----.----.---- .._-
San Podro de Buena 3 O~ CharcaM

Yht. 3 06 Nor Chlca8
Vltlehl 3 07 Alon~u de Ibanos

. Sacaca 3 10 Sud Chicha.
Tuplza 3 12 Qujjarru
Porco 3 12- Quljarro
Kiu Nulato. 3 la Quljarru
Toaava 3 04 Chayal\t.a
Maeha L1narell
Cucha Injonio 306 Nor Chieaa
Cotaganta 3 03 Saavedra
Pina L1narea
Tup1za 3 00 Nor Chlcaa

4 02 08

• 03 03
4 00"01
4 0'1 05

• 08 04
4 11 02

• 12 0.,
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LA PAZ 01
MURRILO
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LOS ANDES
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CAP1HOTA
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LUIS CALVO
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SuTrJm1ry. Dllta 'rom the advarlC8d very-hlgh-rowlutlon tad/omutgr sensor on the
Nauooal Ocaank: Rnd Atf1lO.3phenc AdmlmttraUoo'. operational 56U1el or motooro
1ogk:W ~tG{Ulc. wore~ to Clw:a~ty1000 COV8( ana mooltol v&\I_lellon dynam/C8 'or
"'rtea avO( a 10·month P6r1O<J. Thore was a corr6:1pondtmctt octw&en seaaonat
\'ariaUona In the donaHy and OXlftflt or green-Iua' VDij8hillOO und tho pUlhHna 01 .8101811
auoddht<J ¥ftth llla moVttmsnt of the Intur1r0p'Cal Conv~rgenc.. Lontt. Auylooal
vlu1ation.s••ucn u the twa3 drouQht In tn. Sah~1 0' weltom A'rlca, w.r. O!.Ie.rv~.

Intogfluon of 1M ~kly .c.t~IIUo data with reaptX)' to Bm. 'or. 12·monfh ~Ilod

produood • rcmotoly Mn~,.ej .aumate of primary prOOuctlon baled upon the aanauy
and duration 0' gr~-t3~1 bk>c'nd••. E1uht of t~ 21 :day compoul\od dala Dol.
CXMM1n{) en l'·rTlOP'h pcwlOd were Ulees to prOduce a g&nfKallano-ooYef Q/-.alftcAuon
thIloon~~ With thoM of OJUaung mapa.

....
is apparent in the mUllS 0(. lind ltni,;IIICtfy
texb on. U\C vcuotlitlun of ""ncal C/. ])
and II ful1hcr Uluatratcd by the Widely
varyina eilimatci of tho IUrfa.c. arc. of
world tlrrclcnaJ ceo'yltem. U. 4) I\n
..hern..uvc alppro~u;h 'I to U.~ l::.tcJhto
remotc-tenlilla dtt.hl with It~ s)"noptlc
overview U I basis (or rnaplliIli. In
numerous Iludies luchrcmotcly icnsed

pcoblem~ MfC alLeablo If • continenc.a.1·
Keile .00dYlil &1 to be ~r1ormod in ..
dlaJtaJ modo with Land..t tJ~S datI'.

---------.---------------------.- ----It II highly ~ClItr.bl_ Lo collO'O( ~,.)"'(,I C'J
• .• Imaaol each year 10 ovorcomc cluud

African Land-Cover Classificatioll " co~er probleml whlJo monlLur1n&
chanlelln vC8ctauon ovor Hmo (0). ",uJ.~

Usma Satellite Datu llplc iml.ilne within a ;ivQn y¢~.r 6110wl
~ ~I...iftc;.tton '0 be hued on ph~nolo,l·

ell ~ha~cl tn dtuoron' vC':f;(.LaUon type.
(j). Such an .JJrru~h becumsi 5~...ntW
In ArricQ If lllnd·~over 'Ypn '-to tu bs
lpoetraUy di~rim&l\.tcd be~Auao or ~
a.yn~hfonoul rClpOnJOI of VCHelAUon lo

leasonal rnm(aH north and louth of tho
cquutor and the muked "' ~ dly
ac.lonl.

AI an Mllernallvc tu LAndl~1 I~.,

we propole thQ uu or &H.lvlUiccd very
hl:;h.resolution radlomQter (A VH f~"\)

data from the Nauoow 0cea1W: llnd At"
mosphcnc Adminlalruk>nl (NOAAJ mo
teoroloilcaJ htelhtes. Such d~ ~Ya

been ~hown to huve )i!lnthc;wt potentlul
for 1l~~es~'"K ilnd mtippln1:! 'lege ItAUon
over relatl~cly mode't ~as (7. 8), &UXI
IlmllW' level. ur cl.&ult"':K.1I0n ~cur&.(;y

helve been· reponed bcrwcen undut
MSS and N(l.~A AVHIUt dlltli fur ~omc

muurul VC"chitJOn types tV). A VHltR
dMtlA huvc At mueh c.:OlU't-er rClohJuon (I
ar.nd • km all nau,lIn alod hence M lower
data volume Mnd \;Olt th~ undut MSS
data, Mnd Ihelr temporal relolullon III
much hll;lher wuh .-k.m imA.aery e-~Y
avaitMblc on"M lhuly baili.

II ahould be Itrcuad thaI we arc at ..
tompLillM to mMp phYlloanonuc types or
veaelaUon formaauon. aLCcordtna to La.nd.
CO~Gr criteria rather than My a!LarnA(lVO

Clllen" thai have been propolcd. such u

cnYlronmentkl ch-rMclenlW;I, phy~ ..
ny, or indjvtduaJ form feature, (/0). Our
approtlch is balcl! upon I.(~lta datA
co1lcctcd dally (or 19 monlhl (or the
conUnont of Afne.. and UN' the ••{cUtlet
re,on1cd mUllJccmpora! ct..:.r~lcfl.tI~a

of land cover for J&IJC.~ clM"~c.a

uoa putpOlOl.

C9i:lpwn J, Tu~k.r. John R. O. To~nlhond. Thomu E. Got!'

Ac~un'te. timely infonnBtion on the
dillribution of VCiietlltJon on the cau1h's
.Ul'fau il e requisite for UnderMtMndina
how Cha~1 in land cover a(r~t phe
nomena u dlvarso u the atmospheric
CO~ co",,=cntratlonl. ccrrcicri&1 pnmury
produ~tivity. the hydroJo:;lc cycle, IUld
the enorgy balc.nce it the luria.cc-r.tmo
.phuc ifttcr!&ce. Such .nformAtion About

ve,cta,ivc covcr i. ll1a.o required in de· ({MI. hu~e becn used to .u:ufl&lely mMp
,lermiDlna tt\c UllCI of chanl&l: of the VCt£etMuon. "01"3. Mnd other J~nd·covcr

canh', blolk: ruourcci tlnd the ways In type. (.1). The m&\Juraty of theac IludlCI
whkh l.nd use il a&.1.Jullina to UlCrcui13 halvC used Lamd...t ~.t•• an~ nunc ut
demandl on thele resourcel. them have .uempto~ cl.ulfh;aalKJn .,

TraditioruJly. the pnnclp.A.I lource of cuntancnhtl ~lIllc•.
tuch informatIOn h... been VC"c:tMuon One re.~un why II haa no' been POll"
mappina by ~ound ,ur~ey. (fluKe ana. blc tu ~&.:omlJhlh,0nllncnLMJ·)~M&e~elie

.,.. aurvcyed, it II inevitable etat the . tatlun \:IMultlcaa'lunl hom L.n~I.1 data
obaervalionl 01 mlJ\Y dLtrercnt observcn i, b4:c.:.ausc 0" it:. tSO-m Ip.ual resolutlun.
mUll be lyntnaaiL6d. whM.:h Jntrudu,c, Thl' .p~hM! rcwlullun u( the l.&nd~1

all the probloma of ,econclltna cJllparate muh"pcctral ~cannc:r IY'l~ I MS~) and
ob-rv.tionl.~ mAilUtudc of thc tau. .~.tX:IIUW U~,- by 1tS~-~m ,cenc m.~c~
~~T·U:~,-::'-~-~-(-~::-:;~-,~~~~'A i, neceuMry lu ~~ulUuIJltc: It ,ub)t~n.. '"
~s~ "LiN (·c,"el. t.n.ftl'w't. M.. ~I.ftd ~UkftUty o( dAta C-.buu' 1100 an~hvlduaJ 'Jb,e AVHRit .cnlut 01 th4 NOA. \
10171 I III U T\J.~ • _It" U.. ~nl"br Landqt IIn."el"lo "over an lIlrca •• &ar~ I&tclhtel wat choacn to provWe tM deta
~MoOMollkl:,...~~,..."al~~ • - -
....,... U--...stl~ • Africa. Thai loeul~ &nd ftn&ftCW (11)• .EariJoc dAta from ~ NAIOt CIa'>

~
• U,.\HUAIlV ••' ,~~ '. ~ n'".1 '1 'J .. ~""~:;'1. ~~I\,...~tiil •

:.' . • •• rl),~ ,~~~:~·i.7? r~~ /:~\ [~~o;,7' ,;"'I-~7.!1 ',1 ::F!l ~,;~ .~ ",...~'j;, S.·i ,;' .~1\ ... 4J't:~ ~ i " b.
, ~,~\.:t.;it~L' ~"~~ '{f ~~~d~HJ.".!0;J.~1J.0(:']~ f':6#'hiv.>~~ ....
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..,* I. nlC lr.cl.:lfal \CIiIClallun lIIoe.. hum
AtncatorfuuT Iclccte-4J :!1·.1ay peno(b' (A) 12
April to 1 May 1~2; fUl ~ to 2:1 July l'i··.' fe,
21 Se-ptcrnt,)cr to 17 Ol;lobcr 1'lI~l; ~d ' . 71)
~r 1Y!2 109 J&lJualY 1'ItS). Thel ... ,ot

arc lhoe madlilum nofC\ailzed-dIO'crcn,;c 'wucs flu", ., ~('("a "I ahe N' 11\1\ IIlulhlll H.I.I,"".,,
lade. l"oduc, .,~ have _ .p.o....1rc~ouon uf l~ km at .he C~U.I~Il. Ihe I&ln .IUJ ~IUYon ",,,I,ln
rcpre~nt PO uecn leal VCictauon. and the ,~. &lId purplci (cprC'Cnl Ihe h.,hcll .ffiOOOlI,
~M Q7'1.a-MIl~Uoa ranse crotn eppro~~ 0.0' to O,~.

tl'Ulhl- Iltt" ·'1 cle \I1'\'"'' ..."d ·lnhal(',1 ()h·
.CI"IOW ~_Iellile (TlkU~' WClt lIlt'\dlt'

•·• ..:tury ht' .....u'\c ,It Ihe UVCII..p bel\,;ccn

chc YI"hlc MI1,1 "c""lnfrared b.",.h •
"'hu.:h In&ldc: II ""fl"'\,,~lc tu prudut.:c ..
'I\CL'crMI allccn \,('11&.:1 ..11,," IIIdc_ C/11.
(il"l\ul-UICIl ""\'cr_l£e ((,ACt dallu wllhM

.. ·...I1IIC~dlulhUl \\Clt" ",h\t~cn rUlhcJ U"ln

chc hncA' Ic,\"I..IIUIi Itt~ul-Iuc:" ",,"'cI ..tle
cI.A(·t,(••I'I~'lh •• II>. ... ,C,,,IIIIWII. '\lIh.C:

che 4· ..."' ,J,.I,. "cre tlvUllublc lhllly lUI Ihe

\Ill""": ,,,,,IUI('111
- ······Iht .. "III ("il\C ,1"lu Me pUilly IC\... " ..·----·.-

.,tc,", 1-"", I_A(' ,",,,Iu. Ih,: .ta,1 (,'ur 1'~1ll

l'l",hll'" dean"-Illa nlC """·'"WC'1. Mud Ih"
U\CI"WC I" Ihcn uacd hI lep,eaOIlI Il .\ b't \
pl"IUlc clement hl'h.lr. 1111 Tho (,A('
" .. I.. &II e IUI'C-I c,,:ul\lcd ,WhO&l1 d Ihe ,ulel·

"Ie liml \uh,c\tuently tl.l\~mIllCu lu Ie'

,'ClV"'6I "tullUn" In either Vlrymul "r
Ah&~lr.•.

F..auflcc" N( )AA· 7 01 hlilt co\,cr tha
Cllille Will hi c •• ,,'" ,1.1\ I he ,Ialylllllc NI"h·
.,1 AVIU{I{ 4·1>.11\ dl.'lIllcl I (e,1 IAmJ

dliumd ! «-:J ,",,,I ...... ce mappcJ hy

NO,\" Ill .... 1U::!4 h~ IU~" elclllclll .l\',l~')

flu the: N'Hlh':l n I klllli\ptU:' C Mnu ~'Hll h·
c,'n fh'lIu\phcrc eve,} ,J ... y. Thc~c Lldl ... ,

tlvlllJ~hk fUHlI N()A:\ "" ., J ..al} hu\a~ III

U~ II weekly cumpu:.ale, huvc II lJlufccll
"lC of " I ~ km III the C4UlllUr ~OO - JO
km ut thc pole" (/J). RAUO or ImeM

~ombaru&lIuru0" the C. unt.! C l rcd'nncc:1
~lIn be u:scd 10 wenc'"le :.pcc.:lntl lodlt.:ca
lhllt &Ire u~ed 10 nonde~truclIvcly e~ll

mAte the Hreen-le'LI baom~.. or lirc:::;n-h:J
IltCil of plunt canoplel (J4). Recent rel
le&rc:hcfI tu&ve reponod very hll.:h curre
J.uons between the IlPCClflU greon-lcuJ'
indu,:ctl Mnd Ihe: phOlO!iynthollc~I}' t.~lIVC

radll.Llun .blOI bod by plent cs.noptei
(lj). Sp8':Lrll.l arcen·leat Indical r.n 1Ul.o
atrcc:tod by otf-nwir Vlowtng. lun &l\.:Jo.
bac!:aruLind 1tUA1cn:a1 rcib~tenC4. Uld r.l

mOlpbcric a.c:roloO!' (10, 'n. And ~~
indlcc. havo an uymptullC: or ~,\,&r~oes

rc~ponlc to h'ih lcvcla of ~Q-ltalQQD-
aicy (18). _

The weekly "lob.' compollte datil arc
formed by .cJCCUfl.i the h&:;boll IIp:;ctnJ
andex for eac:h ~d ,elllocauoo troal ,~
U14J\'iduAJ dllily a-tA (or Lh:.l wuk (/J).

We have luen (he weekly C l and Cl
vafuc.-Crom mJd-Apnll~2LO November
I~IU. m.ppcttlhcm lO • Mcrc&lOC proj~.

ltun. (omlcd lbe C,IC,. Lnd «:1 - C a}/

•...--~ (C2 +.'Ccl-iat.o.. and Icl~led-ri\O' tUUii--
" ., .....~UL'·~U~. _._...... ....,.u....~_.,~."!' __ Cll-V'&!Ue Oyer a )·wcek pcnod Cor boU\

_ ';.: -_-: .. : . _..~ _..__ .._ _ ~ .' _.... _. ". _ _ IpcccraJ ralio. (or ellch and ceU Wc&UOft
.::It..,; ..: ..~l =t,:"':' ~:'~ ••:"';,'.,.~ \.;.. .le .. :"a.~-.. ~../:-.~.'. ror ~Jric!. Sdec.:ung the rClpccU\t·C tuUl-

_ - -.... . ".;_:~~ .. 'He__ ._ ... ; .'_ :. mum .pcc.:u.: rMtlu fur. )·wGOk p~nod

f · "'"h._- - .- .. • -- - IJmu1ancou~iy mlnJlIlIlctJ the ctfc~ls of
.....~~.~UN·\'(..t.t'Oft-.a.nd.l IK.rft Apnl 19I2-ro NO\lcmtl« ,~)'., u\ltn ",'m.ltfto.: ',,:, ". ~. ,,:', .. ' :. .- .

loc~klft.I 0". nJueu~~ per WalKm ror uch 2I..d.!.~1>O~. ll\4:"ru ~a-v ~1-c.'t\JI~ay ~ ~ .U~lll)ilc:,.o~~M~~r ~~c;wl.nK...lm,?,r.~~c:!:.-_._
~.~~t~OI1lh1 A-ufiCtrrrr II; 11'Apnl" ~tua.1l)' II AprUIU 2 M(I~ I~ll u...b.uJ~.. IC PAth JC~l.t~ 1Il00 .~crl!.~la ••ndch,~~.i., _

I
, ~~-uc~' IM-ave""" at &1M p6Q\&R t!actGtI6i'AP9ro~1'1.sw-tmr-.-·- ..._. _.- all Of wti1Ch-'u.n1),")' 'dmc&i:i Lot'"Il:-CC;:-

--'-,.:.m . :. 1aQ.~HC.~~:rn
: ~.;. ,. .; •.-,. · "-~'~~""'(I r,~ ....
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tpiaa& GlOC\L on.~~ btaan _I'"J~ non" ullbe C~~C)f and WIU~ Jwy ~b ullbC equALDf.

UIANUAlV Ita all

. ' ,
-: _,' ,-. t'"

til "'".... .
••

.".,. (I" ..)
".0·0 1a." ..."

;td1:r------=l.:3:



'I h.: .ahllrly hi :\m:,-=\:,:\tully \,"HtIIl>iIM'C:

c.llilly ,.th:lllle: lI ....1 'III II ~Ul\lltlcnlui ~u.:ulc

pI "vlc.Jc:,1 Ihe: 11\&.:.11\, IU ,)\,cn.':UlJu:lhc
ph)hklll'\ "' ",,,I,,,,,... vl: duuJ cu\Oer III

.:,cu.llllr,," Illlc.J ulhel .II(U\ unc.I the c.Jc
i<1'IJlIIlC eth:~h \'"uu'\cc.J hy VUflullun:\ In
:\un unw1c. Ih.: ullI\wlphcrc ....".1 the Ittlel·
IUC:·llul4et vlewIOM jcomclry. U~C

cluud-free dlla were avail.tHe At fro·
~ucnt antcrvlAl .. amJ lhe V.!iOUI oourad
Ina IIlflUcna:ell mtnlmllod. the ~rQa-lIcM.Jo

multUomporul tJyrnunlcl ct cr'O:o.\n-leJ
blum... cuuld ~ l"8\:unJed. Alm-~ 1lldl:n
lIeMI ro.ult. were found (ur thQ CJ'C I

flsti\) and thc Ce, - C1)/(CJ + C I ) nor
ma.lizcd c.Jufcrcru;c ve~cI,,(H)n ItH.lex, Ac
c;urdinaly. we prucnI only rCflull1 {rom
the nurmtaltled difference lIenol ci tUlcJ.y
ICI and hcncefonh ref.r tu t~.. I\Ofll\.PJ.
ilCd dl~crcn,c 61 lhe ap.lCU'1ii v'~tt.UOA
index.

Fj,uro I illulllBIOI lho ~:Ona.I

chanvcI in veto·leaf blOm..... C~·

peened in lhe lIpc'trllJ v~~LAtioo IndeX
(or r,I:I:':••1 four \cloctcd 21'~Y Inter
vah :. _=n Apl11 . ;'~2 to JIlIlO.U&lY 1933.
The f. "'~',mcnll~l liU) InlCnrop~Cun-
vcrla:l1~C: Zone were cvadenlln th.c ~vel·
upmenl of ~rcen-lcJb40mau asl\er ~n·
o~h of preClpttMlion. Insp·ctlon ollhe )
week dill. lUlU lhear vMJ"iallUn wUh umo
'buwed lhe .,rowlOl se.1OIl dYnanUca
(rom Ic~cn )Clca:ICtJ hX':.'lOns (1"- 1- 2).
-Ibc dala. presented in Fall. I reJ)( Knl

. fuur ollhc 2H ]·week pc:no~.h prc~cntecJ

in Fia. ~ (or coven "~ICO l~un•• w.
ICIINCI: VQ£.. m

MullUcmpunll Uynlllmin or

(irttn-(.cllC lUornab."

lnil nlllU\ til). Thi. prO\:cn ie,ulte\! In

tho Iclcl,;tlon ur ~"I" ,hilt tond tu \X;~ur

nclU" na",lIr. arc hl(Holy c;luucJ-t'tcc. &nd
ara ,haraa:tcnlcd by Iuw-aerulul comll
uun•. A luhJcl,;uVO apprcclauon or the
relult, or thll pfU'tU may be plnod
(rom no &nlpctliOn of FlU. I. w~~ no
bounu.rici bolwoln u.UlUlto ~I ""
be detected.
Compoaltm~ w~s performed on tho

Hcwlclt-P..ck.~(d tOOO wd I-lAmlck im
HaC.prOCCSlIl1W 'yllem at the ~enllor

, I!vaaluulion Ur..na:h. UUc.ktkrd SPl:t&':c
"ll~ht Ccntcr. 'I he ImpUnMna.;c of ~um

him"., ,IUIl\ "v~, I"Hlmh llr llane ". mll\l

OlllC .. I"u~:'\. ,un 1I11"le,. ,llIe, lIunul IC·

ne":Ium.c. und nlm"'l'h";lu. el1~~IIil while
l1I"tI\hll"'''~ Ihe uhlJaty hI u;""",1 'he lem·
1~1I ul JYIlUUU":"I "I \Ocwc:lullun I\\U,' he
rllrc:-,cJ "lid 1:\ 1\lI\~ulI\eI\Iul 10 'he: work
we JC:"l,,"h~ The '-week ~"rnpw\.It:' IC'

Ju~~,1 duuJ ",I'tel h. Ie" Ihull ~ I, ":nl,

wllh 'he h&llwn.. " ,I( Ih..".: d"ml" I -. \"."
U~~U"II\K \lvcr ,-=,lllllllul (,JMhUIl Mna.l l·.I1\·

cn"an.

2.100
1,100

42.()(Q
-- -2'.UUU

lO.WU
211.t.1O

. ' ••UOU
7.CJUO

Livanw rh)"um.u
(abo\lt land below erouncH

cary maner
c.a m I)

:.,.

F't. 4 A dl.,rammalu: rCllIuen,.tutlt ,)r the
ClaulnCalhm fUlu,. Ipa"o htl",cLl hClwocn
the nUI.n~ Ic" ...n~ prln"lpal "um,,,tn...,.
(fUm 21-~.y Ilcrau-.h ~'wocn April l'ttl and
f.bNary Il/tI~ lho nUl flran~IJ»a& .,;,wn~I".nl

wa, ruunJ IU be hllhly I"",'ar 'u Ihe "".11• 1
cd .m'le apJ'f&lml a, lhe ",.\le, "turo, H\oe"
ICcond prnu,I".l ~um('Ononl rCp4'caoral' ,uv
.r-l)'pe ,ca.Ul\alII y Knuwn ,u,I"";1 ar...
w.... "'ocI~ and uacLJ Iu 'abel 'he (o.,u,.
apace. The relulllllK labchna rcaullc4J In da.,·
CI ul warer CAL «Jcaen CU" lenuand le••ullaJ
,raul.flU, (C aod C'I. d'y II&\'&on., IU .11(1
0')...cl UV&Ma1 cE and ~'). I.lMJ U'op'~aJ

(urell (f).

·2.)00
1.600

, I_~
1.\00
:.100
,100

2,100
2.JOO
l.lOU
I.D

Avcraae ncl
primary produc: I kxl

or d~ mr.U,r
(£ ",- )'1&1")
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TroplUJ Malon_'
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YtlllJ.'Ctate dc,~,.

Tero.:.:, ..I, wooc:1b. ~J

(I.,; .11 rtJ. 1nIqW'. '
Jann...

Low trce-,h,,,b ,It,.......
O~I~In.IC~ aa\aAn&
DI) nv.nn. Ihum 10fUC
Dr') UK)(ny ,hrubt

Taap.n.a~
t.Wt&
Dry

o.lCl1 ud .cnudc 1411 IeM
~"WtJ

1oMy. bot.~ a1I}'

1.200
JOG

JQO 1.100
10 60
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Tablo I: N~I pnnuu)' producuvlt y and ph)'lomAU ,tf lerrcauilLl CtuIYlu,ml. 1'bc adapted
;.ooVIRIOA 01 wy m&u~r 10 c.:.a.rboa it 0.43 ltrom J\llay ., Ill. (J)I,---...~-_._- .-_..._---_..-

"1 \ .tl rn, ',t", , n·
."mellh, '111,,1 ",
"'....,,n.. I1I ••••• ,., I'\'n,
"at ,.""..."c,t I ...
e'M'" ,H .1,,) , .." ,
ucLJ III'"IIc • II ~ 1\,".,

_ In 2 M.. ~ I~"! 24
Mil, h. I' JIIII.' I~"!.

\ h' l' Jllly 1'1".' ,. It.

1" AIIW"'" I""~. ~7
S.:I.'C.....'·. h' 'tl} t ..
h.hc. I'IK!, " Itt .'"
N •• ,,,·,,,I,,·I ''IX!. !U
.k,,·...IK'. I""! h. III
lU"'h41 ~ '·IK' .•.,,,1 "
Jim...... ) I .. I" 'dllll

II') I'IK I. I'n: ,("llIlt

",.It. C ",cll It. 1.lltd
11I",lu'~~1 ....,,'(~ .'\

"""Wit au I'IM " 1he
I.tO III C,,, ,u C' lIe,,'11
..n,1 \CIlIllh:,(II, Ih~

fall'" Il' (Cit ••H·.I'
'CIUI,ltlll "" .. I\.Inl
1,,"""I1J ..",I h'I'1l
IUlut. Ih~ I'llll.k ,II ,'.1'
S"lIl&II'"n ..-. 'M "lIlu,,1

.allll 1I1 ..,,'".hl. I he
"ur~ hluc .... r .....00er·
'(\G,,,cd Ihll'",''' hu·
ell an" II •• ,I.."J. Ihe

~ .,cltlUnrl.. ,,1 lI...n 'orell an" monl_ne h .. eu. 'he "'.1" Mlun .r••• w'MM.lIIl.~ .nJ .ape'I.II)'
&umbo ~0\~1&l\". th. 1lI,".J\1 btu. arc., bualilan'" an" Chh.k.'. aew Ihl ,.fUOW IAa. w~
~ aM '-c~.tu"'~ (aM lao ~. a tbN~h 4••
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where flU tire Ihe cIgen"o\:lOn rankod In ''{
~""order ..:orrcbpom.llnj to the .,~C 0( lho U)

chlonvMluel as.mJ NUV/laA t~lnoi vc~s- ~~
lltllon Inde" for lime}. ~h c.1ae-nvOClOf
rcprc,cnu the rekotive contnbuUon of
eAch lII••~ penod to Ihe Rrtncipe.l comP'U"
ncnt U&d II obt~ncdby ao&~~ ~.J&

uon

whcre C is the covanancc InAlrix 0( the
lpec:tnU \,c8CtBtlon Indtcea (Of the nUlII
u~e pcnwi L'ld AU ia the POIIUVO c:~~n ..
value reprelenllng the VCl1&noCO ol .~t\
pnncl~ component (1)1). 1'h.a {\nt cl~h'

pnmapa! cumponcnl. wore 8"nor"acd
IU'd Ih. firal lind ,oc~ncJ prlncl~1 com
ponent. uae.J (or ,1.I~nut!ult pucvoael.

'Che t\r~t pnnclp.l ~ompuncntha.d ncar

~u.1 cl¥envcctor wClghU",'11 {or aU c~,
dalcli and hal bc.cn reponod to b'C ~t1y

ldcnucill to lhe In~~rab:d lpecaraJ \lC""'
t'liun tnde~ (JUl. T')u, Kcond pnnclpal
componenl ~howcd • qUllu-unUIOKJa1
,tructuro With mar.rkcd oc::;au VI ..'ld I\IoUh '
poIil'~' VaJUCI In elM dry arMi \:let ~

nJ \-n\

v.oru. UrCll~. I\lI\llh,,' '''~l tu l.1c.crt 'An'"
IImadeae.t ..rc..... I h~,~ f~-.Ot\lhlp' •
.Jona with the LJII&WH.IIVC I~tn~ .. ~t ...~
iallon or dlrrerent (,;ovcr type, •t·,~.·fI~.
lua¥Cltcli that M (;ontincnt-w&dc "Ind·
cover cla..U\c.tl~·(i ahould pro\'t tell .. l
bll and the (~I~wln.a P~Url w.. ,
adoplcLJ. From tho JJ oloud·ftoe p.oo
araphlcaUy retorontolJ daLA JOtl. e!.,~hI

dlitOI botwQon Aprtl 1t;i12 end P~hrucry

I~J we,.. U&ec:t (or c~u~.su.on ~

posel. Thclc ware cho.on ,Inee l~lr

lpeaclna provided an orpon~y to UQII
nuonal phonolOSI\;1I1 unCUl:.;G. In £rv~n·

leaf' blomAu 10 clullt)' lho Ic".d co ... er.
We chu,. 'he '~\r1rJ vr.,:~~a\lon IndQ.
al Iha YAtl~bll Uli~ to C~liM the (~'u'"

Ir-CO for two rc",onl. (I) F~ • r.lv~n

veact.uon typo. Ihil Ir.d~x II ~t:HCU to
\,ul.blci lu~h .. lhe prQjoclcsd H.rc~n

tear arca. u~n-IDtJ bto~ea. or ,~. In
tCI\;Qpteu fraction of p:UHulyothoUcully
Kellv .....L11.I"m. (Ill U;. of thl .. ~:~'rcl
vOg<l'aallon indox mcsnt Ihat l!l~io,t;:\CC:'

In nWllnce rc~clvod at the t~fllur ~I L
rClult o( dlQcroncol in eo!!U' QJ:OVtUO"

wuuld be l... ra=6ly ollmmal-xl.
A prmclp1'l·componcnu cl:UI.tlcil.llon

procedure WiLl u~ctJ (or ciant j·weck
pcruxb of dulli between April l~l~l .. lUi
February 19~U (]Y). Tile ,pc'tnaJ vcrct~·'

lion m\Jex wu thc vrJn.bla used fnr;n
time I IQ time H. The n priOl.;lpld co:npo
neotl P arc related U) Ul~ O:\5Ui=J ...~,~
b~. by

,

There ia. .. hl"h correl.uon between the
UllCllr.le~ ,"U'lie (\;UVcr ltKure) lind the
miUUf 1.cwJ,uver typcs fuund tn A'n(;&
(Fill. J). "-or c~..mplc. the IIl~hc.l ".Iuei
CQ(Rtpuod to the forclt and weUer ...

'hun tur 'hJ,,"'.:ull"tIt Itu c "I IU cu. lit uthet

'Ime. t "'1"'. I U .nd 1),
To ~u.nUry the ye...ly vcwcl.1l0n Ie..

spunsc for A'n~. we have lnlciresled the
~pc\:lrll.l YClelaUun mdo" With I c.pc\:t to
lima lur the pcnod from "prd I~tt2 to
April 1l}U) (••0 cover... Thl. I.chniqui
hal been UI.d tu uppro~lmalc the prt
'mllry p1'~ucuun wathln • R.ven veact.·
lion type f(.lr lhc pcrKXJ of oh,cf"ililion.
Thll i. 10 bccMu.e tho ,pecHat veneta

lion Indel I. hlWhly conr lIucl.1 10 Iho
arcen·leal bconw,. or pruJc~ted jrccn
led l&rca tan andt\:auon or lho aare. or
Iha phQlo.yn,holic "thorbln••ur1 ..~c).
...h.~h t. ono ur ..verMI \'.r1.hlc~ hla'G~

(0 the rata o( phuloayntheaal. fl'cc,uanlly
\:ullcL:toLJ Ipc~trail dat,., when lnlcllraa,ad
wuh relpoet to limo. tl.ve been Ihuwn to
be ha,hly \:orrcllAlOd lu lhe tUII,1 dry
man.r .c;~umuI~ilun (or WhlJMI (/\t. ~urn
e1J). p.'lun.1 04:,..y'l-ml (7)••nt1 \:ru(\
YCelcJ eJM. Eucnllalty. thl 101C="I,.. 10,,",

_pc&:tral Ii!re~n·I-:.f II\lh~C!\ e",c··clIUm&lIC_

0{ the Inlc&rlsl lnlcrcc(ltc\J vUllhlc n,JIi&
lion (/j). Montollh t17) htu rep"lrlcd thelt
n~t prucJuctton per unit of .Inlcrccpled
YI~lblc rtUf'MlIon w ... rcmullubly \,;"un
,CMIll for crupi III l.1,\lcr:ae tU lipples.
b:arley. ~'t.h)C:" a~ )Uiwr bcel~ 10 the
United KIU¥cJuan. Althou~h tha~ m,cllrllk
lion tc:~hm'luchll' nul boen Ce,led uc.:rou
dlffcrent c:~u~ul:S'~1t1 4one~ ur III ,unllnen
ltd )~tllc•• Ihe Jaita we repoJ1 on "re well
lulled (or thlli purpo~e.

Thc intei!ralCd Ipe&:trtll mdcx pro
du\:cd " zonaallon of A(nca in which
desert. and ,cmh.!'ncns. dry 'IIVMnnal
land dry grltuh,ndll. wnd (orClII Illld wet
..Vlinn. were dln'oronU.tClLJ (rom each
other ("ee ":OVCO. There I" alene.-..I quwll
latlvCl ~rcClmont balwGcn thc !nlcoKe-lled
Im..,e In the \:ovor n¥urc ...nd v.doul
pnmary pr(XJucllun Ulilti from dlUerent
ecosystom types rraLblc 1). Tropu:.J fur
cn _nJ tr0pl\;1.1 ItlVIUlna ha'lc IImBIlt
mlcalruted tndex VUIUC1. Pnm~y pwdu(;
lion ~tli U. 2U) and the rlilct thal Afnt=iAn
troplt=al rlllR (orc~h Me relau~ely dry ~.

com~l.:U"Cd to ram lornl 10 othcr t=onll
ncRta. (I) tend to ~u(lpun the: ullcllr ...,cd
d.ta In the cover h~ure (l.ble I). We
M.Cknowlcdje I r ...nuc of prtmary pr()(Juc
tiun csUmll,el (2X). DcCIIl,led quunllt.llVC

~cnhCMUUn0' Ihe ZlinMlIOnl pre,clUed an
the co\'cr f1iure Will be • t".twu. and
umc~un.ununa proc....

~ t.

..,. .. .
" . ~fV.cJ ICII&Wfh": " ....dlon In our w.ppc:c;

. ,. ' riW vC)s-.taUon &nUal (or .Imolt .U'\\4lItI£C
." .. la.04(. Areal 01 Africa 1n~ludtnM (,up.tKld

nu. (ore&l: doa.ert.and ,onuUelCna::~rc

lhc unJy AlUI oba~~ to be tcm~Uy
Invariant (rll. 2).- th-t nellGd cUr\'c",Jor
Nlecud UNI h1. fh. SMeI and SUiU1&n
JQnII. th, coulho'an "VMn,. an<i,lhc
tro~1 n!a forest II(C•• in Fla. 2 ~C"t.lcct

1M ~!.Ltr.AUc ~ndUk>n. oflhe lime po'lf1od
froIa Apnl 1\.~2 tor November 19~J-.nd

are tn ",~noraJ w.srocmcnl Wllhchl 3O-",c:u
cllnuuc .VenJiC. kum lumJ..,. At~
U~,U IFiti. ). H1J:Jfor Valuel of tho I~C

IraJ ....;i't..r~on In~'Jl war. oblarved. .r
Ina lhe lY'lrrJny lo••un in lhe ~(.u

Afrkan ~£hel lhaJ'lJurin!i' 1CJdl ("It:.. ;2).
Thia rorJucod IPOCff'aJ VClfcu,Uon inut:~un

I Ql) coc'nJr600d~ CQ a .t\!1Jor d~t\1 'tn
U", nortt~rn ar.<1 Qcnlra! ~lLhol lOMaR
aN) (IV).

Iouonal VWAllun In lho Ip.ctrll~ --C..
,.cauon IlldgJt WI. &110 ob.ervcd In ",oru
cal raln Corct.l. (rup~ NUUrutJ (liH\Ul.

an4 "vr.nna &fe.... AJthuuuh thl. K-
aon&1U)' ia o~p«'cd fur trOPICW .:l.IQ.nw
forwltl and trop~d IAv.nmlli. •.. ,.~~o

occur~ in mOlt tiop~ nun 'orc~" aD.
J/). Compuod ..... Ilh r&Un forc~11t on uthcr
~lIncnts, tho AfnctUl IroPt~ut nun .'nr
C,I il rc.btivcly dry ImtJ rc\;eIVC~ bc,wc:en
1600 10 2000 mm -60Sf n.mfa.U per YC!tr.
Whlte (J) reported Uu.1 crC!&1 rc~Vlns

IDOC'O IhM 3000 rom ul nunhlll pot )leu
aro II.l~lY confined to ,COU!JllL! afc.h ¢'
Upper~ Lower Gumea und thaI. only il
amaU PM1 of lhe Za.lre ~~in ~vc.

more lfwl 2000 m.m per ycar.
Not o:lly I, the r:.:nicll In Africa lower

'haul In ,"l\ln (Orolt rc·:lonl elaewher., but
aJ'P atl dlltnbullon throu~huut tho YC:lAr
.1 uneven. Virtu..uy n~whcrc in t:l. Afd..
can U'o;>ical raJn rur.at il tho mean
IDOnthly nunCiUl hlsher ttuul 100 mm for
every monLh of the y~. South o( the
oquaaor and (oward the Allanlle ,out
butlbU., cquatorW ~Utudeli. tnc tc:n.cth
lAd "verisy o( the Cry p:nod lnC,,"'CI
(I). CUlUCQucnlly. the Vk1UlUl>t\ ob
acned in the ,poe I raJ VC:::Clauon lnJex
from Afncr.n tropl~ ram iureat MJe,a' IS
COMAltent WIUl obICt'\Icd vCHctl1l0!\ tell"
1OCIb1)' )1) Mnd ,:UINblC datil (2J, 14'
(Fia. ). In ~lhOO. dry per'k>4t kre

IftUC'C I::~trc IiN1 (requcQl. UlAn tn. eli
hIe di&'\I'ama ul4.h.:.to. a. thc (hmAte
~amlaro b~aed upon lona-ICI"m mean
~"'YCI (I. 2J. 24). Ucc..ule o( the muk.c~

~ and dry r-;no~b (or Afn-:aft "elcla
~ I)'PCI. we ublcrt'e~ the '~rM .pee.:
IIaJ VCfcla1k)Q indeX Cur uvanr... MrCMt
&' eM rc~al r&u\ (ureal .rc., &t tunc,
(PII. IA). N~r 'PC~ a.I vClet&l.on an
... foe If&Jpte.&!IOlr,t. th-n 4ut ~V.II·

• ac-~ t.l ttnw:. tfr~. UJJ. &n4 tuaher
If8WI.1~~t~ ..~
as '-'HUAAY tta



The c1aulticluon u( ve~ChltJOI\un thc
McduClrn&Ocon cu.aa' II dca~r1hctJ &0 tho
...mc tCrlll'" th.' In the Ie! \ "I lhe 1U1Ilp.

We .1", recoBRU,O Ihe ar.. ·· IUltU\lU,"O\J

by ulmar lIahl rrom .. l· ~ o.r (lCluM1.
WhlCh tJuc, not ac.:l:uunl (01 )'cMlly \'Mrua
1&00 an ,lUlllAtC. Thll II C~luenl In r1M· 2
(or the Sahel wne bClwccn 'YH2 .nd
IYlt.l. In futuro muro ,",ctlA,lod mMJlJllUi

we phan to uac muluyc.r dala ac,umpa
ruod by I.bell", un tho bUll u( ,1\4
known dlatrOn~el In aM aUGmbll.l1 of
'fctptaUUft (un~nl.
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M.,mlll.". fUfonl" ...,7UI. In\l~' h.
.11I.n,. In (""t"" ,,,", ,I., 'HJ'plt,,,. I. M.

W\I,..!".U and t. V .....~ \[4. IN.'H~
,."h"h.•1 h\(v,n"UUft :'.'''I~''. ~f'I,,'\~I\.W•
V•. 1'1'11.. fl ~IU. t\ II WIl"''''' e.I\rl \1 U
1.1"''''. In """'01" ""..,... """ .,f 1l\4 ~~"J~"~'
II '-lIlh .,"" It.•, Whtn&i.... ~. (~,
buh". IVBI. P )(1:\.

S. M r lI.".,. J Po l"Ir'•. ft. t. Aa.u\A, I. It.
l!lh."e1ar. H",..." ."",Inl t...."',,"" t. 't1
(lV1",. M n l'\.t~. J S U.,k.b4k, a.....
H.,ff.,. '.4/U N••" n~" (\ .AhtluIUr) tor Apo
~I".llon. ot Ilemol. ~.n"AI. w..1 1 &I"yall'.
IN! IV1H. c. O. h •• II\oe In tr&4 uti."., ~,~
A'"~'''~It 1014 I", III ~Mu"'.~"'" fcJI
"'.."", If'aU, (h"".h. "I . h ,~). P ,!.:n.

., C J lul;hr. ~ N. HuH.... J H. 11.,~"l J. B.
Jo4Clo4"'1NY, A,IlW" jl""~~' U. J71
(I~lh J. K. ....,... iM •. H. '. 'I. t~•• ,.
2.,.. .- .,. r J ·fu..hl. C. V.np,a.I, I. ~l!.!Yt. A.
O.al"'" I_W. IJ. 4ta I (I ~'~H

I •• (0 ~I~~••nli M U ....111.,. ,.441 14. U1
11'1141. T I. a,ay antJ D () M,,('ruy. A,.,.,.
.'(A.4~ IAa,h;ullura a"..1 ~"4.\UI"'" hu,.A.or,'
SUI'"I' Ihruueh A•• uul&4;. "'.11\04. :"-'''i~It." .W·NI-().k~J (NA~A. 1h"UIUft , l'jJII. :i.
k s..hM""" .I~ LJ 1'. t.!,OtnN' .... 1',.....~4-
I~I ~f ,It, IlMJ ('",\1"... " .... /:i>l\ IU,,~ ,. ...

•'"'''t ,,/ H,,,,,.'''/) .\, ..".1 0.,,, Il~'I 'f')'
fur AP9lh;.UUIII vi ~lallWC. ';~I.~. ~ ••, l ....
fer.H•. I".J . IYVlI. p 2:1. .' .. 1-,.' " O"ll~.·
N),o\", r/." R,p IW IlWtI J " (I T..... "·
.h.n'" anJ l' J ·1'h.lIer, In ",",,-A,". 1t'",,04~

J'It"". 1,.II#tlw"It'" .11<' (".It Ai,;,.ln.'Iu",
(l~InUI. :;.nal1\5 ~"I~. l.~ 11. .. 1),,. 1.'11
C' J '·udt8r. J. A Galllll.:J ~~ ~Iohl"~', M.
A ~,,~hll\O'. In ""'1 "JI"f' ,,{ CO"t/"~l4r, u"It,,,,,u.i. SItU'''' u/ A,ld~ J.tfW-A~ ~,~'"
IUrJv. u/ UkrhLe'A Prat., AM~. IJ,r.:J}. p..
97).

9. J. a Uorvln. A 0 KIf~' ..... O. Win, Y C.
L.... k. S."huo, In /"n;.. naJIC;J ull1cJ., 114l,,_
Ifu"",1 J, ....,....,.,,'" eM P.,.wJ, .s.... litr ,{ ,A~
l."I'''l.hVft~It' CUNY of ~~Khban l'rc:.e. ",.\1\
AIWI, I~.)J, p. 1007; J P. O;::.lny. J.::~.E
Tfluu. (H~r/. 1:• ...,,_ u""u., ~'1, l:..a
(I~2J

10. D. J. de u.u~nfel •• AJ"'l'plttt ,It, Wl.HI~1 V",.
,,,,Uu,, t~Y'k:UH Unl~. h-!u. .syracuw. ''71'1.

U. K.. A KIJ""cll. NUA.A. r"/~1 u~,,, J.I'" tn,,,
,IU"J &llc\\&,lmci'll 0( (.'vtnm.f\A \'I.r.i~I_'\~IIJ.OI.

DC . 1~1"'). lhoa "h.r."tCtlllh. I ,"J tt\a NO .... ""'.
NOAA·7.1U\d NOAA·ij AVti:ut·. m..'\y ~ .~I.Q.

~'U6Q AI fullu""'. l'l.l ..I.:~I" l\.a..... ru..•
.ynct\runou. IJrhll wllh H12- jnch;'\.tll~. tUI.te
n"nulc olbll.1 PCfkMJ . • r.... U".'~" IImu ul
0"0 anJ Hun tiL/un INO"II~ or..! NOAA·al
and l"lO antoi UJlY t\ouu tHO"A·7) 11':;.('J an
lCU4 ~u."IlIIf'~ tucl. \ 10 t'>l"1 "fl:.. I\oli ..1 " .. ..,
I' I I IIn\ al l\ii\llt. Th• • "".,1\ .l 'ill Ie ;~w lIa
'2041 plle',' lhoa '~Irai ~roOi· .11""~
II O.~' ,U U6I",m. 0 H lu I I r;ll. } , ~ l.t~.
10." lu It 'joUI'I .rooJ Ie' 10 1 ~ ..",.

11. <.~. J Tur;lI.r. ,.".. 'u'f.! .. ..,'" toll' ",_,~\r,...
I .. , ... Db.. lI'1H, 1 t\c AVU.~" .Ion NC . 11-6.
Launo:hed In J\Cne tV7'-I ""a. U.. 1i,,1 Avh~A.

..,.\N4'e_n1 10 b,aw-. w.o.J, t ..uen O.~~ h.l Q.~ ..m
and () 7\ 10 1 1 ..m E.rhef c.a1.UJt.. IQ If'~

l'UtO.s·N ICrlC.~ A"H~H. IQtlrumaa(a ""'til
be~.l,,,mo.n I" II W ",m ..:w U 1J 1u I I ~.ol •

• h"h nlAo. .:akuLllllul\ "I ~) ~,~ e-.:-"
"I,.laltun .Ilde. 'mp.... L1hM

U. J. D. -r... plcy. Sit. ~~hCWlloMl. It l MaoaIY. J.
ell....,. AJI~. JJ~"t)#,eJ U. ~vl f I~'

14. (' F. Juc\Jan. lot vi"!" ~, tAl ll~·il..... L..
Pc., ton .mI I. 0 Mtil". in J-'lAuJ,,.. J -1''''II". I"''' ....' ...rw/ ~,,..pt.~I•.,.. ,.... A,,"uII' .~,."'
,... He '''~ L"""~"e"'I' I U..... uJ fo(~r.,,!_."'$11. Ann Arball •. 1~12,. (J flU"l "V Po",,-.\
• H Hu•• I. A. S.:"n.ll. U. W U.~'\l1.."'\" In J~
J,'"fH'''''''' tM j' .... vi. ~'" !fuw/" Utlc"'f'~
.."', I. If rJ-1 ,NASA :::"'~I.j E'\l~t>lk.U I.;&"
UI. W••hJnll\u\. U C. I~HI, , W~. j a.
CQotwell. H,-.". ~""'''r lj,."'.... J. 1U .17141;
E. l M.'",$!!J JI~""""-~' j.,.~. 1"..-1'S.IU''', ~1. 11/) llylia)· J ; ~.I'U&J.c;wo..

.frluu Itl. 91 (lgU", t:. j l'v..k". XI,.,.'"

.s.NI.., 1:." ..".".. t. 121 • IYHt. C. L.. W ....·il....
A J. i'd~tt.U\. f! J K.Mm&I¥. A,,,,,,,. J n,
)16 (197<11; It. N H"fbu. C , TlK.&al. C I.
f .... ""."tJ',.1fVIt t.",. ~,-.u, j,,,-. ....
"'1 0\1"'....01. b. ~ K,nKI. 8 1. );I~,..,..". C J.
TUlOkar. J. t'. M..:MulU.Y. H'#ffeJu .S,""IIC' t.,.
""...". iI. <Wl CI~l'. I K II....... to H .
S1JUo•• '1 ~".~" J n. J4V It~' J." 'l'wUt·.
&no! Ii. I HA1luft. I.... J Il,~ 5'.'''''f •. ~...
(l"'U,. P I. C ...m.n. "~Jcu TNt,., 11 ~ ~.

1..~J"4 let. 1)7 ,,~SJj, 0 ~. a&t\.M1l u4 u.
JO.Au• .,.1"U'\M U""'~f .•• l)1 (i~ti J....
.-... W. I. kwI. L;. N. W.-.. ~. I. t.

....

...rt.,.... ... N.-.

I_ f. While. Il, V""~",,, fI/ 14111,,. (UM~O."'01. J9IH
1. "",",,'H/It U",,, ••, .1" Itt,.J",,'''lt4.'' H'.'tllt

,1I~...\,. hOt. IoN,:. It I " •. V'("""""
.,.J .'i".I•. .. ~·..rlJ ,." , .." IAlnlll\.l. 'lf1JoH'l.
1"""'" (:vmn"IlU '\If Ih. Wu,hl "II.' ,0( Alrl·
\:ullurc. W&lrlJ ",/", ~ A",• ..1114" '''tull.,I·
NO".N. ,,_I,. I~"I, It W J Kuy. V,.",.,,.,..
/tI1Ap uJ Nu••• IU.c,nook... , U.h.HoJ. I~-"~I

J. a L N'.Y. P Ke'nel. P l~ul~"••~ In II.,
OIukl ( .., ..,'" C.-tl,. it Iaoulln. t T o.,on.,
S Kempa. t' t\.Olnol. h.ll 1~....n..1\t.. ("unuruc.
Icc Utt ft'll~.n\l \It the t· n"ln.mn\Gft, at.pun lJ.
(W"",,. New '·tll' 1'11"1 I' Ilf

4. N. l. lJ.,,!c,...:h. ~ I kUtJen. N. N Ht'wv.
·S"•. G,.,.t U. 1''H Ilowll1. U J. ... thl-.ft_
T, ••·• ,.~"",,,,, ,. II",,. /.",,,,,,.,. IA,.ue,ntt;
PUll. Nc_ \ .•.n. I~I, l'..'\ O.",,'.y 1" ... "",
lAJ. 1'1' nWlt.H. P it (juU.y. In i. IJI,,,,,,,
j"..., .." ",,.J t .. ,.. IIu". J " ,"elnt. t'.4I ItJee-

r. '" u.." t"na. '·'14ull". 1"'11. p til, H.
....b. Ii,.." ••,."". ~ 1.... "'''holt '~Icj,..••
W".~n. I~" U oM.'lInuU. II,.".,,,,.,,.,,,,,
I,."IaU tl'4/ , H.tll.. ,I,. Jt-~U"'HU('" Ito" C.,..IWJ.
I••~ (lcubN•. 1,lr'l4. 1ttl"I." I. St.al\u.
l..ulu,.,JJ,14\(Iw.£}1 L lJ "'lamp.II",,'~"'
~ IJ(Ul/~ ......., a"" "abe•. l~. 1t60li
a. H. W.,..... ,',. I.""."&ANI"""

Tho mMpPUlB or the AVHRR Iml\iCa to
.. common 8ooMrllphl~atJly retcrcm:cd
dtlta blUe pcoYldou 'the b....." lur l"l~C

~umpc.J'I\lnu Co PlOtJU~C Itcar duuJ·hco
&mt\1•• of the enW. Alrl~.n \:UI\11I\."" In

which alffiOCpMrt, an~ u.toIlI\G'tJUIIIClt
, V1CW'r\8 icom~lry ctfcctl wore m1na
nuz.cd_ A lpectnLl VCKclMllun IOdcA w..1
caJcuhued to ~Iow the IIroen·lo.f lIyn.m
ica or the Afn~lLn IUrf~~C to be munl
torod Cor thQ whole oj' Afn~. auld Will

uaeu to construct _ ~onuncnt·wl~c land
CO\ler ch"lltlcal,on b...cc.J un lhe multi
u:mporftll·cIPQnKI of lIu"S co\'cr. Thera
WK. C,(ullhhUI\,C ~cemcnt with the rc
ported (,(lslribullon uf \,cwcUahon (/. 1)
for moM of the cuntanenl. ln ~""'c ..rc:.~
erron O\:currcd. 1!.nd thu, rehnemenh to
CX.i"Ulj c1u!S~iti~lIlChJn mClhaxS. need to
be develope\!. In pMrtll.:uh,r. c.hllM frum
lever" YClln N"C necc.Je~ hJ ovc:rcumc
yearly ~hm"l.c; \,.(lllhun. OG'pIlC thou
importllnt quaJl.ltcatlon•• the ,.el~lll 'Uj·

ueu tho pro'PGcC (or Inlcrmuly ,un'lIl
cnt mlilpplng &'uuJ r.p.a'ao monHuranw ur
Lbo own ~oYcr typc_ Qi. ~onllncnl ..lluc"
NICd on the Ule o( multHomponJ
c;o&nO-rc.alullufi 1&'-CIlhlC d&Ua.

. . .

• t •
'.,~•. ''''''•.''.' 1I'1~':b~~ homllphcre••

.. JCI itec'c III,,· ,~,'.:....t::':"'':...~. Nquenc. oC
fluny ,~.~~':rt la~ awo h.cmupherel of
A'era- Aii!:U 01 tb4 Sudl.Q and Sahel
~ hAd hiah po.iIlv. VaJUCI while
~ Ire•• 01 \'C!ClUUM in lOuthcrn
AA~bd low nepd\l' vlhaci. and de,
en &leu ahowed no KaaonaJ chAAgCl
and h4d a.ecorK1 pcin&:lf'lU component V11
u.. c.:loM 10 uro (fi3. 4). W•••Ieered
areu of known yt~'AU()n lypaa (or cl•••
.ll\o&Uon trainlns'lllo JlUr'P'l'" on the

.. bull c.>I the ACrie,.n t\tld .lporitne. 01
&he aulhon arMS Il,V"Nmsnt &moni ChI
\'uioul v'l$lu:Uon map. (/. 1). Th•••
IraInLnI AI'-O.... tNhkh rc,;(oaontod lOll

ChM S PDI"Ccnl of the AtrKl:IJ\ lurfaC4
area. wore u~llto ~I Cl.~ {~luro apace
tOimed betwccn (l~ hnl and a.ec.:ond
pr1n~l~ COfnJXI...~.tI ror MCh pu.el of
,he Atr'c~n data. l'lJunduiu o( Chi \,p.r(

eMIl YGt;iGtD.tlon 'yp.=a welt dctormin.d UQ
lbcI bA~h of ctwI 1000!tlon of tha 'ru~ntn~

Neal In lho loeturc .~~ .nd tho clr.uj·
lcatiol\ lw.&IC producod (fi6l. 5).

Severa! qUlld\CAtionl need 10 be ltAt
Gd ronccmin:ll~ Wld-co\lcr map Ihown
iA Pia. 5. We .tre.. Ih.at we 'ltd not
primartly Atlempt dcrtrullvc or even ~ua·

ai~r.muvo It',nd~cu\'cr c1~nlfic;.lwn.of
.A1ric:a but in.tead idlcmpted 10 evaluate
the feui~ht)'of ullns NOAA-7 AVHRIl
daCa (or UUI purpoa:o. No formal ~r·

~ Ov~u8tlon h~ been ~lL..ncd
C$l. Our- ey.a!uluun hlU beat hindered
by the lub1ll1lll1LW lack of qrcemcnt
amona e11slir~ veuctllriun m.p. (or
many kx:.&:aonl of Afn.ca. We thcrefore
have 00 qlUnWallvc ba.i, (or compui.
IOn II' yet. field d\ocJuna will clGUly boo
Il'reme,ly time-cun,umlO"~, and • UUI

~lory urnplt 0( to,t litol m,y tf.,kt

MYual yCAtI to cel!c.et. Navonhelcu.
" intend to cury out IUch • t\cld pr<r
aram. Al rrclenC, we mUll rely on the
Atrian f1-t.W e.par\cnc;c of our.clves lLlk.t

colk~uel~ wUh .. ~UI"Il"h\le com.
p&riwa ~'Kh c1illlng \,ca£ctauon maps
wch •• tNil &hown an hi. 1. Comp».ri
toni with luch~.. su~eltl ~ con~'~cr.

ab&c ~ro o( ~ocmcnt• .ulhoutlh
COl1.&in anura can be (lot~. The clIuutl.
catIOn uf 4Sc~rt lWflh uJ' thc ~utl.tor

iacluda. both «.JCKrtl and other umtarid
zone. wilh pr~1pit..Uon up to .ppnul
II\IUCly )00 mmJyclU' (F.... 5). AI luch.
thi& &N:ludc& a pontoQ ut the Sllheh.n
&OAC UOO to~ nunJyear). The exlcnt of
doa.c:.d-cMOpy (orc'l in e~"IClll A(nc.aa .1
~Iy o\'crcilimaled. ln l:outal G..
boa &Ad CAmeroon lhe IUllO\.••\l of nun
tOCCI' may ~vc' bc.cn tOmCwhat urwJcr.
IIll1matod b«auac of Lhe remarkably
'*sb trequoocy 01 cloud. ud halo til~
~~tAUW~.

".



,\.""""'11'" tift H• ....... \." ....., "' "" ".'11""'"
"""'-IUn,. ut MI./l ...." 1'1." Anll A,I'''I.
I""'II~ l' IU. II Kin'.' 4.,,..1 ",., U. I'M
"~)I." J l·u" ••' III /.,.,,,,, "lttl " •• °"1,,_111
J •••• """'. H ~,n"h. ~11. IA~.d.m", 1'.....
t ...md",n IWII. r M

n. U N UlI'bell I'..' M :». for.u,. I",. J. ",mUll
.\1""".,. IH II~1.

'1. W A Allen anJ A J "I"ha,,,,.,,n. J '(JI" .),....
A", U. IOJ) 11\lM1. W A AII'n. U W UIU.·
rnan. A J a.",ha'''."n. J k ""u"~" Ift,J tt,
1)16 IIYflllI, It. W (,."ema.. M M H,..Jr1.Iual,
A J H"lIanleulI. A.,.." J a l'I' 11'l7b', C. J.
T",,,,k... A,.pl VJ" 't. I" I 11'1171

IV• .)/'1'",,1 H.,,,.,, 1' .....1. ",p, .""I.V,.."u,'. N •• "
If· ....... anti AMllI.ulhllC ''' ••111'.'1&11'. M,"IIC.
I'lit II. P U. \,,1111 Mo •• llh,. "",I ("". \"".1110."
I~' Nfl "It'~ .11'" .....,•• ullllle Ihr. ...".lh'".
&l,'nl•. 1.... '1. r I l'I"'1I I ••,..... , •••. 11 k
Thump."n an,", U A W.tu"."'n \'''' ..,.." .....,,,.
.". It.,..•." .).",,". 41. llil • ..,1\111 ,II""".,,·
.lrn.llu •••1.111. fur ""all., .n., "' .J, ..,••hl

JO. e. ~ hu.an. In I.. "" ,,..,,, .11 "".W•."IJ
T'''IH,,,IIC,,',, JoIN,,' I., .."",1IfU .)"..,,.." Nftil
, ..",1/.... I' » U~~Y. l14. lhl ••"..,. N...
YQC'~, I\II ". p II 7

11. E (1 l..,h. J, .• alhl lJ M Wln.ho,. In 11"
I:.r.HII" .if .. h ..",. wi ,.'""" .\',IIu"ul
IU"Ulf.U ~"J I ''''r ·1.,,,, 1 1I,.ft",.. t (j I OI~.
h A. 9 Ittlll.J. V M W,",/,,,, I... l~rn{lh.
,un,,",, lalllluhUIl ·r..... ''''a. hlllil lo.n. !le.'.
IWI/.p.III." A Or'.',U W I'rlln~I•• H.(J.
Du.,. J. 11'""",, 1. HI .I'Ul'u. r "'. T.
Ai\rlm. h' liar t,,,,,, ..,,..,. .eI W ,,, "''7''16',,1
f, • .,. H lInI"""'l'.,a. ,. J A",.Uo'N~
JlT9... N YOftL. IIff..4,. I' ..7.. '.

U. A. I~. &A 1lI, b'o/"1. IIJ Alb,".ul 1'1111•«". CJ U. MUA&,IU4'.')'. two f~D\U~

1llIlIhlllll" I·,eu. W•• h.nl'''''. Il (' • IV711. p.
\1. It M ".1111. "'Au, J.6 oOtllI""I

H. It W.he, ."... It 'le.h. ('J'MUII' 1J4•• rcRtQ

Wu,IJ A"'" Ih"hcl. ,.". ,~~~ IWWa
l4. tf W.II.,. t. "a,nld•• II. (, UueU,,·IJvRlboll.

"'".II.,·I)IIl,ru", UN'" IcJ ,Il, I"./I ..j.~., <:~,...,

"'"" ""J ,It, 1'.,.01"1/ .,1 ('1''''<4'#11 ...~ fJ/
II" A,"IlI!i'lrt~.'. li.r1I". 10;7').u. D. L. "br~~m. l> ,. klIMa. C. J. fUll"" J.
B. t.h;MUI1r'T' "Il..,,,.,~,,,,,,. ..".. 1t11lftW.j"",,,, 4A, "iifI U\lI))

~ J K A....,11.1 JI. II ~""JlIlIIt'YJ JI':t..'J' 1,.".,.
(i,.",1 /f,nell" '\""'''1 Gr..·lt. 18 (1".11. I' J
Plnllr. It 0 Jll:luuo. ~ 8. l~.... n I. w-G'"
,IU. Ill' J. H,,"u', .\"UI~ ~, 4J lIonll. U O.
SIc\'t.n. P. V UI~ue. K. W. Jp.c~u. USJ. 4.
J1\ IIYfJ), C. 1 Tudcr. U N .I,>l~n. J H.
t'1~Jn. J l.! M Munr.y. /,ltCit.-:rl1oo'fUllt. AItM.''',"U,. ,\"",,,, on (I~).

11. J. L M"nl.nh. ,,,,,..,. f;-g ...... It. Jw. LlHWN4t
j" • lSI. 177 (1'1111

~•. w••","'''''""I~~ .. ,al\l_ III plh"aI'W p'UIo"".II"1\
••1In'a'•• IJ. 4) a"u 'fl ..... 'UH!I&jIJot't. al~ un...,.·
:Il.nll&. In .Alr~~lI't4\ IQ .'·uAY".1ll ..a'.~
,1.. ~lI.lJI4I' hy • n~lr.tlo, col 'nv...~«,..n (~I

r"f1"al1 dl. h••11 fur' ,......."\41'\1 b)' 1\1''')' "
.1 "1. IIIoh" ,("pu" .... hllSh•• ,,&J~. (\( ..... ,,;;e.
" ...I-n.J JHI'••~ .... r'#udul.llun ~.",J u",wa r.~h
~..hol ,~" ,,(,K.I ..~h\K\ '.p4H1' II'Ql:I ~~. &~~ ••

1.11\ ltv••1." 1.hle II.
29. J (J Uuak. Ol,/lul /-''''''11'''// 'CJ 1t~""u"'1

,\,"uJ IlfIalJ'" tNAGA. WAt.~~, D.C,.
IteO)

)1,). J tt U ·Iuw"a,h....a, ". Ii. 003. <:. " T~!l.,.la
p'''p.I.II\1n

)I. W. Ihallk J. W.lloer. It r.tun.Yl,l)· lubb••ltd J.
UaIUII tlJr Ihe~ ...a.&aI'Kl_ ~~. J~~~ ~ A,
.... H6r,"r -.u a~w~.

-n.. eullMw " hNod 01 ,to. o.~r1m.n' '" l·aI\.,ng.
~ ac I'" a;-'Uaftllu"a. 1U( t'.I""'~" <:a..·
o.t .......,.Ja. (._.;~'" ~~.,..~ UJ. CU·l:1'
nIP' 'C!iI1a4 .,,,...........~.

Tho human hercduAry d!lea!~1 c.t.ar-i&
tclMnjiccuuua, FIfoI\t.:oni'a ancmu, :.",.1
Bloom'. lync.Jroan~ airC chan.ctcrilcd by
incrca.scd CKnccr inCidence L".od spont.·
MOO. chroml}~omllLl bf'"C'l:1.c..I,f;c (J,. The:.
arc imhclilion' in all thrco ,"~~a.:.el ol
abnorme.1Jticl tn oXY~Qn mc:t:~eoJl.m (4).
Cultured I~in nbrob13at. fro::l r-e.l~~n

with thelle d"c~~". IIrc hyp~~~ncilivc lQ

Mlcnl, Ihl:t Induce prc..l-O~i~t\l Iittl18'. Foe
I"amplo, nbroblillill from pt. ontt wHh
&lIui" IClh&n~lccla'l&l arc hy~rt~nJ1tlvQ

'0 l·n,y,. bleomycin, ~nd nooc~rCUM»t.&~

lin; Ihole (rum puuentl wnh FIU1Cont'fj

&IlCnlllll show ~n~lllvity 10 mllolHycin C
and p,or~cn; lind 'hOle f'rom pe.t~r.to

wutl U1wrn'l lyndrufW' arc ",n.nive Ml
nel(·ultrll~iolct nuJI"twn. ThJI l~ a.c~t

llho induce. c~~eul"c UNA .tr~.nd

brc"~c in hbroblaltl (rum 81oum' t;

Iyndrome p& .ent.. lnc~ Ol)'{)1ft

'on••oo eMuaCI cA~euivo amount. of
chromolOmai atbcnlltaunl In f'ancon&',
anemia. ~rum (rom p~lIcnt. ~L,h a~

tchm1iLOCl~ui. .,"~ llloom'l ay~
conl~n. c1lutoHCnlC (~lOri (ef'a), and
cultured f1brobhllll reluK CF' I i:t~ Lbft
~ullure mc~hum. 1llC~ focton b~
~hromolOmelin tCil '\l(lurca ollyrnph{\«
cycc. frob\ ~a"hy dO"On.TN CF (r-om
Hloom'••ymJromo rabfobLaatl waa k1..'uh...,
lted by CuLn 'Up13roJL~ dJ"mU~Q

(SOD). indlcaUna tho tntQnMfJt~) o:!
OJ in lhc ~~NC proteM (J). T'Qe

J1J (0J

IYI4caa fc,r. r~ clllrc:n.~~

ItattI~C~

reactaon. by alkoxy rtldlckls, ~dttion uf
hydroxyl radlca.h l..mJ ~anllll()1 oa.\II~cn to
double boods. hyJro~en Ilb~: ,.u.:llun
from tiJlyhc CMroon IIlcJma by hydroxyl
nuJIt.:~b, lim! Ua.HJlitlon of ,uUhy,.h yl,
thaocthcr••nd Ammu luncllolla (:) The
bloluilCl&l co,ucqucn(,;es ».Ie 1':4•••llona,
Iliter ~hror1ULt.c.1 CAchtU\lCI. ,,!lfUmU

lOmiLI al>orrauun). ,-=ytuLOxu;Uy,'Mrcloo
MCncl1., and cellul.r ~c~ener..h\Jn reh"
cd 10 ».slOW. In t.:&lIt.:lO""l:c:nCI·) lIctave
oXYMcn "ppcMfI to p~y ¥ ; d( ~.. ~lly in
the pronaollon ph..~. dUIIIUj ..... , .' &£cnc
elprc~saon of Imlualcd 'dh a~ It:· ·,HJLatcd
by IL1!ccunil !tenel thul rCKuhllc cell dar·
(crCnll&UOn iUK1 "rowlh. In & lub~c~ucnl

.lCp. ulu.Ily rtCerred 10 AI proKIcUhJn.
muuly benlin nooplu,nl atc .1ImUI~!~

10 mure ,.p.d arowlh .nd m.hyn,uu':y.
AcUv, ol)'i!Cn II ILnown tu snJu,-c ~htO

moaocna.1 abcrr.,ac.ml with h.Illh CL't,wa;lCy
IOd could playa roll in pro:vc~ (.l).

Peter A. Ceruui

ProoJddant States 'and
Tumor PrO!Iiotioil

o

,

In cellular proolidJlnt ,talCI the inlra
c:dJuJar c;ooccnLraUun of "tivateo (onnl
of o~Yi:'=n al ll~rc.ued, preluOlwly be
cauu uHI G1t.h.cr o\'c:rprodu~ IhelC re
acLlvo lub.t~= or arc l.1eflclcn' an their
abWly to dellroy lt~m. The mljor (orma
of active 0"y~cn an: aupcro~adc, OJ.
Md UI COl\iU3W= a,K! the hydropcroJLY
radkaJ. HOJ' ; 'l.~et olY6en. Or; the
bydl'Oxyl radlCaJ. -<JH; and hydro.cn
peroJLlc.k:. H~J' PrOOl~~nl ~U&te. \'ary.
dcpcndin:£ 00 the l)'pc or laruet ccU and
OQ the indu,tioo mcctwulm. a.nd -C&I\
rclUll in UbtqUIWUI'CCU d!ulltliC throueh
l'Udily olldul'ble tlliel muiccuici. MM
jor ~lIon. in-;lude uutu.llon liZ ~utoll

dation ctwn p....oce.'" JOY hYOluiyl and
~..y~ &04.1 of brlL!'~tUna


