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Em recente memoria de BANDINI e
CUOMO [IIl, tratando do mesmo
argumento para a bacia hidrografica
do rio TIETE, foi exposta uma intro-
ducao tedrica sobre o problema, que
referimos integralmente nos seguin-
tes paragrafos N° 1, 2 e 3.

1 — As enchentes gue se verificam
em uma bacia hidrografica consti-
fuem eventos criticos, que podem ser
produzides por fatores de diferente
natureza, guais cejam: remanscs de-
vidos 2 obstrucbes naturais cu arti-
ficiais dos alveos, degelos, chuvas de
forte intensidade.

E, por sinal, esta ultima causa, res-
ponsdavel pelas enchentes do rio PA-
RAIBA.

Se considerarmos um determinacdo
posto tluviométrico, o diagrama lecol
do evento IFIGURA N.©2 1) pode ser
assermelhado a uma curva em forma
de onda, que consubstancia a funcao:

In a recent paper cf BANDINI and
CUGCMO [1] treatine the same sub-
ject for the TIETE river drainage
bazin, a theoritical introduction about
the problem was exposed; we report
it integrally in items 1, 2 and 3.

1 — The floods that oceur in a wa-
tershed, constitute a critical event
which can be cauzed hy factors of
the most different nature, such as
backwater due to natural or artificial
obstacles in the channels, thaw.
heavy rains.

The last of the above mentioned is
the cause of the {loods of the PA-
RAIBA river.

If we consider cne fluvial spot, the
local diagram of the event may be
assimilated to a wave like curve re-
presenting the function:
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Q=@ rt (1

isto é, a wvariacAo das vazies ¢ em
funcao do tempo I. Os elementos ca-
racteristicos gque definem o evento
s30, portanto, a vazio méxima atin-
gida @,, o intervalo de tempo A du-
rante o qual as descargas permane-
cem superiores a um certo valor limi-
te inferior @, e o volume.

i. &, the variation of the discharges @
in function of the time f{. The cha-
racteriste elements which define the
event are of course, the maximum
atained flow, @, the time interval
during which discharges remain abo-
ve a certain lower limit @, and the
volume;

Via)r = /Qlt}dt (23

i

a ser relacionade, a paridade de
outros elementos, com a forma da
onda.

No presente trabalho, consideramos
apenas um dos trés elementos referi-
dos, isto é, a maxima vazao @, E
uma vez que os dados utilizados se
identificam com as vazdes médias de
cada dia, a vazdo @, coincide com a
maxima média diaria.

Um estudo baseado sébre valores @
instantaneos, torna-se possivel exclu-
sivamente quando se disponha dos
diagramas de linigrafos; por outra
parte, se as areas de drenagem gue
alimentam uma seccdo fluviométrica
830 muito extensas (como no caso em
tela), as relacdes:

to be related, at par of other ele-
ments, with the form of the wave,

In this paper, we consider only
one of the three mentioned elements:
maximum flow @,. Since we chose
average daily values, then @, will be
the maximum dally average,

A study kased cn instantanecus va-
lues @’ is only possible when we have
hydrometrical diagrams; besides, if
drainage areas which feed a fluvio-
metrical section are sufficiently large
(as in our case), the relations.

Ql.‘lf
Q.U

se aproximam sensivelmente da uni-
dade.

2 — Com as limitacbes postas no
pardgrafo precedente, o problema que
pretendemos resolver, pode ser for-
mulado da maneira seguinte: utili-
zando-se n dados de observagdes di-
rétas, determinar, através de proces-
s05 matematicos, orientados por cri-
térios estatisticos, equacdes gue rela-
clonem a intensidade do evento com
a sua freqiiéncia, isto é, o numero de
vézes gue o proéprio evento se verifica,
sobre n valores da cérie considerada.

O conceito de fregiliéncia se identi-
fica, portanto, com aquéle de proba-
bilidade, sends licito extrapolar,
aplicando-se critéricsamente as fdr-
mulas obtidas, para volcres:

are very near te unity.

9 — With the limitations fixed in
the precedent paragraph, we can for-
mulate the problem in the following
manner: using n observed values and
employing mathematical proceedings
based on statistical criterion, rela-
tions between event intensity and
its frequency (how many times is
the event verified over n values of
the considered series) are to be de-
termined.

Therefore the frequency concept
identifies itself with that of proba-
bility. being allowed Lo extrapolate
the obtained formulae, for values:
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Entre os diferentes métodos pro-
postos para o tratamento do assunto,
(GUMBEL, HAZEN, FOSTER, SILVA
LEME, FULLER, BEARD, etcr, consi-
derando os numerosos dados disponi-
veis para a bacig do rio TIETE prefe-
rimos aguéle adotado por FULLER [11
para os cursos de agua dos Estadcs
Unidos, operando sobre 1672 valores
de vazoes, distribuidas entre diversas
estacoes linimétricas.

3 — EXPOSICAO DO METODO

al — Consideremos uma série n de
grandezas:

P

classificadas em ordem decrescente e
formemos as médias progressivas:

Among the proposed methods for
treating the subject (GUMBEL, HA-
ZEN, FOSTER, SILVA LEME, FUL-
LER, BEARD, etc), taking in conside-
ration the numerous data we have
for the TIETE basin, we chocose that
adopted by FULLER [I] for the U.S.A.
rivers, operating on 1672 dischargs
values, among several fluviometrical
stations,

3 — PROCEEDING

a — Let us consider a series of n
values

r

"

ranged in decreasing order and cal-
culate the progressive averages:

i
— 1 V"'1
e — L 7. i3}
t 1
isto é, os valores que tém a maior that is to say, the most probable val-
probabilidade de ocorrer i vézes sobre ues i over m times. When numbers i
n. Fazendo-se coincidir os numeros i concord with time unities, for exam-
com unidades de tempo, por exempio, ple years, we will say that r is the
anos, diremos que r, ¢ o valor mais most probable value i over n years, or
provavel i anos sbbre n, ou melhor, better every:
cada:
i
T = —— anas {years) (4}
i
As funcdes do tipo: The equations of the
r.o=- JiT (5)
uma vez equacicnadas baseando s$0- type, calculated for suficlently long
bre periodos de suficiente extensio, periods, may be used to extrapolate
sdo susceptiveis de extrapolacdo, no in the probabilistical field, for more
campo probabilistico, para ciclos mais expressive cycles.
significativos.
No caso em apréco, identificamos 08 In our case, we identify the values
valores r; com as relacoes: r, with the relations:
Q
?'E = - (6)
Q

onde @, representa a méxima vazio
diaria verificada no ano iésimo em
um determinado posto fluviomeétrico
e @ a média dos @, relativos ao pe-
riodo de » anos considerados, isto é:

where @, represents the maximum
daily flow, verified in a determined
fluvial spot during the ' year and
Q the average of the @, relative to
the period of p considered years, that
is to say:



58 REVISTA DO

Q =

De acordo com o critério adotado,
0s r, sao grandezas adimensionais.
Oferece-se. portanto, a possibilidade
de formar uma unica série, utilizando
dados relativos a mais postos fluvio-
métricos e considerando, sob o ponto
de vista estatistico, cada r, como in-
dependente, isto é, representando um
evento diferente.

Assim, por exemplo, se dispuzermos
dos dados relativos as estacoes lini-
métricas (I. IT, III,...) tendo respec-

tivamente (n , 7 , n ,...) anos de
1 Hi
observacdes, poderemos formar uma

série unica de r,, classificando:

n o4+ n

f i

valores, correspondentes ao periodo
de n anos estatisticos.

A funcédo (5) pode ser representa-
da por uma eguacao do tipo:

t

que tem estrutura analoga &s equa-
¢oes que consubstanciam os eventos
metecrologicos (chuvas) criticos e
onde ¢ e b sdo constantes a determi-
nar-se.

E facil de se verificar que:

{a
Com efeito (4), para i = n, resulta:
T
g T -
Logo:
a

Por outra parte, congiderando o0s »
valores de vazdes, distribuidas nos
postos fluviométricos: I, I, Iif...,
em virtude das (6) e (3} teremos:

n, n;
@
AR
Q,

1 1

Por consequéncia,
conta as (3r ¢ (8):

levando em

rf.—a +blg T
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According to the adopted criterion,
r; are adimensional greatnesses. The-
fore we have the possibility to form
a single series, taking data relative
to more fluvial sections and consi-
dering under a statistical point of vue
every r; as independent and repre-
senting a different event.

So, for example, if we have data
relative to fluvial spots ({, Il {11, ..},
having respectively (n , n , n )

I

ur
chservation years, we can form one

series of r,, renging:
(8

values which correspond to the n sta-
tistical years period.

Function 5) may be represented
by an equation of the type:
(9

which has the same structure as the
critical meteorological events equa-
tions and where a and b are cons-
tants to be determined.

It is easy to verify that;

I
Y

Indeed (4) for i = n results:

il
S b

Therefore:

r, (10)

Besides on considering »n flows val-
res distributed in the fluviometrical
spots: I, II, ITI, we will have by vir-
tue of (8), (3):

G =t I I, ... (an

Conseguently, bearing in mind (3)
and (8):
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b) — Indiguemos, agora, por:

Q.

5
ot

as areas de drenagem gue alimentam
os postos fluviométricos I, I, ...
Operande no plano logaritmico, é
possivel relacionar oS valores (12},
com as respectivas vazdes médias:

8,8,

definidas pela (71, por retas envoltd-
rias de eguacio:

OES MEDIAS DIARIAS DURANTE. ..
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n

T

1 (10

n

b) — Let us indicate by:

(12

Hi

T

the watershed areas wich feed the
fluvial stations I, II, HI,... Plotting
on a logarithmetical chart, we can
relate the values (12 to the respec-
tive average discharges:

r Qm" o

defined by (7), by means of straight
envelope lines having as equation:

lgQ = Ilgec +~ mlgQ (13)
Dai: Hence;
Q = ¢ O = fi(n (141
¢) — As (6, (3) e (9) poderdo ser ¢} — The equations (6), i3) and
substituidas, respectivamente, pelas (9} will be substituted respectively
expressoes: by the expressions:
@
r. = 6
FAEnY
i
p— 1 Qi
Tj - — EE— (37}
i J
1
- i
i Q,;
—E—W:aﬁkbigT.‘.. 97
1 FLO
1
A (9) é valida para gualquer sec- Equation (9°) is valid for wichsoe-
cdo fluviométrica da bacia. Portanto, ver fluvial section of the hasin. The-
aplicando-a para uma sec¢do genéri- refore, applying it for a generical
ca poderemaos escrever: section, we can write:
i
i v g,
1 Q, 1 1 Q.
- . % .
i F10) FO) i FQ
1
Substituindo na (9’) e recordando a On substituing into (%) and re-
(14), teremos definitivamente: membering (14, we have definitively:
@ =cQvia+ blgT {15)

equivalente 4 equacio (9) e que d&
diretamente, na seccdo linimétrica
alimentada pela bacia hidrografica
da area ), a maxima vazao diaria
mais provavel { vézes sObre n, ou me-
lhor, cada T anos (6),

equivalent to the equation (%) and
giving directly, in the fluvial section,
feeded by the drainage area (), the
maximum daily flow most probable 1
over n times, or even better, every T
yeurs.
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O calculo numérico fornece ¢ = 1;
contudo, quando os pontos referidos

no plano cariesiano (log T, r,) nao
sa0 muito numerozos, a declividade
mais conveniente da reta envoltoria
pode ser responsavel por valores de
a um poucc diferentes da unidade.

4 — Para a bacia do ric PARAIBA,
lancamos maos dos postos fluviomé-
tricos (FIGURA N.© 2) cujos elemen-
tos caracteristicos estio referidos na
TABELA N.° 1.

Numerical calculations give ¢ = I;
however, the most convenient slope
of the envelope straight line may
give values of a somewhat different
frcm the unity, when the plotted
points (log T, log ;T) are not very
numerous.

4 — For the PARAIBA river drai-
nage basin, we chose the fluvial
zpots (FIGURE N. 2), whose charac-
teristical elements are reported in
the TABLE N. 1.
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Um estudo preliminar dos dados
disponiveis — que nao referimos aqui
por brevidade — permitiu agrupar os
postos fluviométricos em 4 bacias se-
cundarias, a saber: PARAITINGA,
PARAIBUNA, JAGUARI-BUQUIRA,
PARAIBA (a juzante da confluéneia
dos rios Paraitinga e Paraibunair.

A previous study of the available
data — which for brevity we don’t
report here — allowed us to group
the fluviometrical spots in 4 partial
basins, that is to say: PARAITINGA,
PARAIBUNA, JAGUARI-BUQUIRA,
PARAIBA i(downstream the Paraitin-
ga und Paraibuna rivers confluence).

TABELA N°21 (TABLE N. 1)

1
AREA DE DRE- ) Neo
RIOS } POSTOS ; NAGEM EEB%{E%%CA%%ES ai% S
{ . .
Paraitinga | Estrada do Cunha 750 1934-1952 19
840 Luiz do Paraitinga 1.870 1931-1951 21
Paraibuna | ponte Alta ! g0 | 1934-1952 \ 19
Bairro Alto I 950 ‘ 1930-1952 23
Natividade ! 1.300 | 1929-1952 23+
Vila Paraibuna : 1.895 : 1928-1955 28
Jaguar? Fazenda Sao Jodo ‘ 1.340 1951-1955 l 5
Buquira | Buguirinha | 390 1933-1951 |
Paraiba {Estrada de Paraibuna | 4460 ‘, 1940-1952 13
i Guararema 5.322 | 1923-1952 30
Cacapava 8.490 ‘ 1923-1952 30
Tremembé | 8.940 | 1934-1952 19
Pindamonhangahba ‘ 9710 1928-1952 25
Guaratingueta 10.760 1933-1952 20
' Cachoeira 11.690 1923-1952 30
Cruzeiro 12.170 1934-1952 19
Rezende 13.930 ( 1922-1952 31
Barra Mansa 15.660 | 1931-1933 e 1940-1952 16
' Volta Redonda 15.900 1941-1952 12
Barra do Pirai 16.690 1922-1952 31
'Trés Irméos 3220 | 1931-1953 26
. Campos 55770 | 1928-1956 29
! o f
; :
RIVERS | SPOTS | DRATIAGE R AN _?f'
: | jears

* Nao ha dados relativos ao ano de 1937 (There are no date for 1937).
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Na TABELA N.° 2 foram reunidos
os pares de valores correspondentes
log ) e log @; os valores de ¢, log c,
e m, que satisfazem as eguacdes (131
e (14) figuram na TABELA N.° 2-a.

[n TABLE N. 2 the pairs of corres-
pondent values log (), log @ are re-

ported; the values ¢, log ¢, m which

satisfy the equations (13) and (14)
are found in TABLE n. 2-a.

TABELA N°2 (TABLE N. 2)
o — |
POSTOS FLUVIOMRTRICOS| log G o ' sa
(Fluvial sections) | mi/seq kem:
RIO PARAITINGA ‘ ‘
(Paraitinga river)
Estrada do Cunha 40,2 1,60423 750 2,87506
540 Luiz do Paraitinga 109,8 2,03080 | 1870 | 327184
| i
RIO PARAIBUNA : 5
¢Paraibuna river) ! i !
Ponte Alta 72,0 1,85733 | 480 2,68124
Bairro Alto 2344 2,36996 950 2,.97772
Natividade 206,7 2,31534 | 1.300 3,11394
Vila Paraibuna 2452 2,38952 | 1.896 3,27784
| |
RIO JAGUARI l i
(Jaguari river) 1
Fazenda Sio Joao E 1308 i 211661 1.340 3.12710
_ . Tas | i
RIO BUQUIRA |
(Buquira river) i
Buquirinha o446 | 16933 | 390 | _ 250106
|
RIO PARAIBA :
{Paraiba river) ;
Estrada de Paraibuna 3575 2,55328 4.460 3,64933
Guararemas - 338,2 2,52917 5.322 3,72607
Cacapava 4428 2,64621 8.450 3,92891
Tremembe 410,7 2,61352 8.940 3,95134
Pindamonhangaba 4432 2,64660 4710 3,98722
Guaratingueta 504,2 2,70260 10.760 4,03181
Cachoeira 566,38 ! 2,75343 11.690 4,06781
Cruzeiro 6236 ' 279491 12170 4,08529
Rezende 992.1 ! 299656 13.930 4,14395
Barra Mansa 8494 i 2,92911 15.660 4,194'79
Volta Redonda 1071, - 3,02999 15.900 4,20140
Barra do Pirai 1209.6 3,08265 16.690 4,22246
Trés Irmaos 30834 3,48903 43.220 4,63568
Campos 35614 3,56162 55.770 474640
TABELA N©° 2-a (TABLE N. 2-a)
!

RIOS (Rivers) |  log ¢ | ¢ _ m
PARAITINGA i — 1,699 0,020 1,146
PARAIBUNA © 1007 ' 0098 107
JAGURI-BUQUIRA b 0,502 | 0,250 0,870
PARAIBA — 0,839 . 0.145 0,931
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Nas TABELAS N.= 3, 4, 5 e §, refe- In TABLES N, 3, 4, 5, 6 we report
rem-se as maximas vazdes diarias de the maximum daily discharges of
cada ano e para cada posto fluvio- every year and for every fluvial spot
meétrico (vide TABELA N2 1}, com isee TABLE N. 1}, with the respecti-
as respectivas meédias (5- ve averages 6

TABELA N©° 3 (TABLE N. 3

RIO PARAITINGA
ANOS {Paraitinga river)
(years) ESTRADA DO SAO LUIZ DO
CUNH PARAITINGA
1931 ' 108,0
1932 87,0
1933 i 455
1934 18,65 " 88.4
1935 34,20 : 1058
1936 56,10 | 148.3
1937 36,70 1 91,3
1938 35,60 85,6
1939 38,90 147,2
1940 34,60 i 97,6
1941 22,10 53,7
1942 ’ 32,70 ‘ 68,8
1943 34,40 ‘ 73,3
1944 46,90 i 184,0
1945 | 46,70 | 129,8
1946 47,30 | 66.7
1947 52,20 i 195.4
1948 34,00 ' 112.1
1949 48,80 5 130.3
1850 60,80 : 217.0
1951 44,30 139,3
1952 38,50
Q 40.2 | 10,8
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TABELA N° ¢

(TABLE N. 4

ANOS‘

RIO PARAIBUNA

L |Paraibuna river)
(years) PONTE ‘ BAIRRO | NATIVI- | VILA PA-
\ ALTA ALTO DADE | RAIBUNA

1928 | ‘ \ } 168.4
1929 2442 | 306.0
1930 | 217.1 196,2 253.0
1931 89.2 102.3 170,8
1932 { 1427 161,7 950.0
1933 101,4 106.3 127.8
1934 497 258,0 196.2 202,2
1925 764 3181 155.8 215,0
1936 56.5 2715 2488 2850
1937 313 183,2 260,0
1938 474 1853 123,3 289.0
1939 ‘ 859 | 261.6 356.0 375.0
lgd40 | 930 | 200 0 260.7 346,0
1041 39.0 | 162.6 168.5 161,5
1942 l 37.1 163,6 210,0 210,2
1943 ! 120 8 193,6 1209 159,6
1944 ‘ 97.3 4451 4570 462.0
1945 ‘i 52.6 221 4 238.3 339.0
1946 ¢ 69.3 162.6 \ 115.8 1717
1947 L 148,0 533 1 3715 | 465,0
1948 | 39.7 925 ‘ 1275 | 157,8
1949 | 1110 ‘ 3846 \ 2069 2327
1950 1050 | 3307 | 2154 2176
1951 69,9 | 220,7 ‘ 178.1 2189
1952 56,3 1 2701 | 193,6 | 262.9
1953 | | T
1954 | | 72,0
1955 | . i 230.0

. 1

Q 72,0 224 4 245,2




VALORES MAXIMOS DAS VAZOES MEDIAS DIARIAS DURANTE.

TABELA N° 5

(TABLE N. 5)

RIOS JAGUARI E BUQUIRA

ANOS 1Jag. and Bug. riversi
(years) BUQUIRINHA | FAZ SAO JOAO
(Rio Buquira) ! (Rio Jaguari
[

1933 435

1934 38,3

1935 40,7 '

1936 47,1

1937 351

1938 25,3

1939 455

1940 31,7

1941 31,8

1942 34,7

1943 29.3

1944 429

1945 73,5

1946 39,5

1947 51,2

1948 54,0

1949 74,0

1950 66,7

1951 42,2 141,3
1852 250,0
1953 64,3
1954 105,1
1955 934
Q 44,6 130,8

&5
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Continuacao (continuaticn)

TABELA N*“ 6

{TABLE N. 6

(Paraiba river)

{years)

RIO PARAIBA
ANOS | BESTR., DE | OUARA- CAGA- | TRB- PINDAMO- | GUARA- CACHO- | CRU- REZESDE | BARRA | VOLTA BARRA | TRRS CAMPOS
PARATBUNA | REMA | PAVA | MEMER | NHANGABA | TINGUETA | EIRA | ZEIRO MANSA | REDONDA Pg}‘{“ IRMIOS

1940 | L06,6 [482,8 |504,9 |588,0 | 62,0 | 670,0 | 673,9 | 701,0 | 857,0 | L4030 883,0| 3.324,0 3.537,9
191 210,4 183,0 | 252,0 | 250,0 250,9 - 287,0 299,7 | 329,0 488,0 501,0 . 506,0 589,0 1.750,0 2.350,4
12 | 239,5 | 2u8,2 | 33T,7 |306,0 | 306,0 | 351,0 | 3B0,4 | 4140 | €31,0 | 49,0 702,0 | T2L,0 2.691,03.421,0
1943 173,45 169,0 | 239,0 | 248,0 | as7,2 286,0 35,8 | 399,0 132,0 1072,0 | 1.250,0 |1.392,0 L.Tu3,0!5.032,0
1944 525,0 536,8 | 544,3 |469,0 | 581,0 657,0 sL46,7 | 738,0 |1140,0 939,0 | 1.090,0 |(1.233,0 2.868,0 3.524,0
1945 20,0 Lég,4 | 507,4 | h6o,0 590,0 653,0 699,3 | 687,0 |1450,0 967,0 |1.155,0 |1.189,0 3.311,0 3.345,4
1946 236,9 206,8 |3Q4,1 | 305,0 | 295,8 401,0 592,0 | £35,C |1386,0 |1280,0 1.500,0 |1.709,04.182,0 4.408,0
1947 680,0 L4,0 | s83,6 | 50053 626,0 687,0 693,7 | 788,0 |1500,0 1352,0 11.550,0 | 1.422,0 4.800,0/ 4.642,0
1948 239,5 248,4 |482,8 |L60,0 | 522,0 565,0 631,6 | 638,0 | 879,0 890,0 |1.150,0 |1.526,0 3,363,0/ 3.784,0
1949 327,9 322,7 |392,4 '364,0 | 396,0 478,0 552,5 | 63240 | 929,0 825,0 |1.030,0 |1.146,0/ 2,818,0/ 3.641,0
1950 3,8 348,8 [ L472,9 | 476,0 53,0 689,0 800,9 | 902,0 | 1450,0 1084,0 11.235,0 |1.321,0 3.337,0 3.888,4
1951 346,8 RN5,2 |Llh,2 | 407,0 | 459,0 539,0 569,5 | 629,0 | 786,0 769,0 | 810,0 840,01 2.946,0( 3.370,d
1952 494,5 2,7 |[5u6,8 |535,8 8Lz2,0 673,0 699,3 | T48,0 920,0 819,0 880,0 |1.242,0 3.258,0| 3.550,0
1953 1.507,0|1.771,0
1954 1.338,0! 2.099,d
1955 2.417,90 2.770,4
1956 3.245,0| 3.550,9
T 357,5 338,2 |LL2,8 [u10,7 | Lu3,2 50L,2 | 566,8 [623,6 | 992,1 | BgsL pfopi | 1-209,6] 5.083,4 3.561,4

TTILNYENG SYIMYIQ SYIQIW SIOZVA SVA SOWIXYW SUOTVA
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638 REVISTA DO DEPARTAMENTO DE AGUAS E ESGOTOS

As TABELAS N©° 7, 8, 9 e 10 refe- The TABLES N. 7. 8, 9, 10 report
rem os valores r, dadcs pela (§) € the values r, given by i3+ and clas-
classificados em ordem decrescente, sifield in deereasing order for each
para cada um dos pos fluviomeétricos ot considered fluvial stations.
considerados.

TABELA N© 7 — vValores (r,) classificados em ordem decrescente

TABLE N.O 7 — Vaules (r;) ranged in decreasing order

RIO PARAITINGA (Paraitinga river)
N.% l Estrada do S@o Luiz do.
I Cunha Paraitinga

1 i 1512 1.976

9 1,396 1,676

3 1,299 1,251

4 1,214 1,341

5 ‘ 1,177 1,269

6 ! 1.167 1,187
7 1,162 , 1.182

8 1,102 : 1,142

9 0,968 1,021

10 0,958 0,984

11 0,913 0,962

12 0,886 0,889

13 0,861 0,832
14 0,853 0,805

15 0.851 0.792

16 0,846 0,789

17 0,813 0,668

18 0,550 0,627

19 0,461 0.461

20 0,489

21 0,414




VALORES MAXIMOS DAS VAZSES MEDIAS DIARIAS DURANTE. ..

TABELA N.° 8 (TABLE N. 8§)

o
|

@ O =1 S W e W N

[T YR T X T X T (U X R X % B T e o T e R R e B el e
O I M O e w N O~ o @ o =1 oW o W N - O

RIO PARAIBA (Paraiha river)

PXI%;E Bgll;‘go Natividade \ Par‘;;{)auna
2,056 2,274 2211 1.896
1,678 1,899 1,797 1884
1,546 1,641 1,722 | 1,529
1,458 1411 | 1261 1,411
1351 1357 | 1204 i 1,383
1.292 1,159 | 1181 1,285
1,061 1152 | 1,153 1,248
0,971 1,116 1042 1,195
0,965 1,101 1,016 1,179
0,915 0,945 1,001 1,162
0,185 0,925 0,949 1,060
0,782 0,865 0,949 1,032
0,744 0,853 0,937 1,020
0,690 0,825 0,862 0,949
0,658 0,791 0,815 0,938
0,551 0,782 0,782 0893
0,542 0,698 0,754 0,887
0.524 0,694 0.617 0,857
0,435 . 0,694 0,597 0,825

0,609 0,585 0,700
0,433 0,559 0,697
0,395 0,514 0,687
0,381 0,495 0,659
0,651
0,644
0 562
0,480
0,294

&9
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REVISTA DO DEPARTAMENTO DE AGUAS E ESGOTOS

TABELA N° 9 (TABLE N. 9)

RIOS JAGUARI E BUQUIRA
{(Jag. and Buq. rivers)
. BUQUIRINHA FAZ. SAO JOAO
{Rio Buquira) {Rio Jaguari)
|
1 ' 1,660 1,911
2 1,649 1,080
3 1,496 0,803
4 1,211 0,714
5 1,148 0,492
6 1,057
7 1,021
8 0,976
9 0,962
10 0,947
11 0,913
12 0,886
13 0,859
14 0,787
15 0,778
18 0,713
17 0,711
18 0,657
19 0,568




TABELA N.° 10 (TABLE N. 10)
RIO PARAIBA (Paraiba river)

RIO PARALIDB
Bstrads |gyerapems Cagapava | Tremembe :ﬁﬂﬁ:,; Ggm:; Cachosirs| Crureiro Rezende |D287Te Volte Berru do; Tres Gampos
Paraibona gaba ta Mansa | Medonda #iral | Irmios
1,902 1,587 1,379 | 1,432 1,591 |1,367 1,3 1,446 2,180" 1,533 [ 1,448 1,649 1,557 1,013
1,87 1,530 1,318 | 1,305 | 1,449 | 1,363 | 1,348 1,264 1,512 {1,507 | 1,401 1,413 | 1,538 1,303
1,383 1,467 1,235 | 1,218 | 1,012z | 1,335 | 1,33 1,199 1,462 [1,276 | 1,167 1,323 | 1,515 1,285
1,175 1,427 1,229 | 1,159 | 1,01 | 1,329 1,274 1,183 1,462 | 1,262 1,153 1,262 1,356 1,238
1,137 1,388 1,218 | 1,2 | 1,331 | 1,303 1,254 1,124 1,447 [1,138 1,079 1,227 1,091 1,238
0,970 1,309 1,190 1,220 [1,311 |1,295 1,238 1,102 1,397 1,105 1,074 1,205 1,091 1,183
0,970 1,224 1,140 | 1,120 |[1,230 1,100 | 1,233 1,082 1,179 |1,008 | 1,018 1,176 1,082 1,136
0,937 1,210 1,112 | 1,066 [1,198 |1,083 | 1,189 1,0u6 1,9 |1,001 | o,962 1,151 | 1,082 1,106
0,670 1,176 1,090 | 1,040 1,278 | 1,069 | 1,174 1,042 1,129 0,971 0,822 1,113 1,078 1,092
0,670 1,166 1,079 1,023 1,054 | 1,013 1,169 1,023 1,099 0,964 | Q.757 1,092 1,07 1,077
0,663 1,051 1,068 | 0,991 1,045 | 1,002 | 1,169 1,018 1,038 | 0,905 | 0,656 1,084 | 1,074 1,063
0,589 03990 1,068 0,945 1,036 | 0,990 1,114 1,01% 0,994 0,786 0,473 1,060 1,057 1,04
0,485 0,978 1,046 | 0,93 | 1,036 | 0,948 | 1,044 1,009 0,945 | Q.76L 1,027 | 1,052 1,022
0,955 1,040 0,923 1,011 | 9,807 1,040 0909 0,941 045%0 1,019 0,995 ©,997
0,954 1,000 | 2,886 | 0,8 |0,795 1,010 ¢, 864 0,936 0,576 1,00T | 0995 0,997
0,946 1,029 0,745 0,824 | Qa4 | 1,005 | Q.8u% 0,927 0,474 0,987 | 0,93 0,993
0,932 1,018 | 0,743 0,794 | 0,69 | 0,995 ' 0,664 0,886 0,983 | 0,94 04989
0,931 0,940 | 0,609 | 0,778 | 0,613 | 0,975 0,640 0,877 0,952 | G991k 04961
0,920 0,935 | 0,604 |Q.76% |0,569 | 0,965 0,528 0,864 0,947 | 873 0,953
0,899 0,929 0,690 | 0,567 | 0,945 0,864 0,932 | 0,873 04 9L6
0,872 0,918 0,667 0,910 0,856 0,932 | 0,832 0,979
0,853 0,913 0,640 0,910 0,834 0,882 | 0,832 0,918
Q.803 0,913 0,580 0,890 0,792 0,882 | 02784 0,914
0,734 0,886 0,566 0,850 0,738 0,871 0,568 0,841
0,73 0,879 0,525 2,756 0,738 0,852 0,489 0,831
0,728 0,763 0,726 0,712 QaTIT | 04434 S.T18
0,611 0,726 0,686 0,672 0,730 0,66
0,596 0,687 0,671 0,650 0,694 0,589
0,547 0,569 0,607 0,636 0,688 0,497
0,500 0,540 0,529 0,593 0,599
0,492 0,L87

TTILNVHUNG SYIYYIQ SYIAIW SIOZVA SVA SOWIXYW SIHOIVA
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REVISTA DO DEPARTAMENTO DE AGUAS E ESGOTOS

TABELA N°

11 — RIO PARAITINGA

(TABLE N©° 11 — Paraitinga river)
ne de Q L |
ordem s == |y Ly 720 e
number} Q@ o t

1 1798 1973 230 | 1513851
P 1,676 1,825 165 | 1.21745
3 1512 ! 1721 119 ! 104139
4 1396 1,647 83 0919053
5 1251 1382 66 G 81954
6 1311 1512 55 | ¢ 74033
7 1,299 1507 a7 ¢ §7210
8 | 1239 | 1478 41 | £,51278
9 1214 1,448 37 | ¢ 51851
19 1187 1,422 33 053820
11 1,182 1,490 30 | 0 47712
12 1177 1.382 3 ‘ G AAT15
13 1187 1385 25 | 029794
14 1,162 1351 24 | 0,38021
15 1,142 1.337 22 ! 7,34242
16 1,102 1.322 2,1 0,22222
17 , 1.021 1,304 19 027875
18 ! G 984 1287 13 0 25577
19 0 962 1270 11 0 23015
20 0 962 1,254 17 0 23045
21 0,958 1.2490 16 0.2641°
22 0,913 1,225 15 0,17609
23 0,889 1,211 14 0,14613
24 0,386 1,197 1,4 0,14613
25 0,861 1184 1,3 011394
28 0 856 1171 1,3 911394
21 | 0851 1,159 12 07918
28 0,846 1,148 192 067918
29 0,832 1,137 11 0,0413%
30 0,813 1,126 11 0,04139
31 0,865 1,116 11 0,02139
32 0,792 1108 190 0,0090C
33 0,780 1096 1.0 0,08900

|




VALORES MAXIMOS DAS VAIOES MEDIAS DIARIAS DURANTE. .. 73

TABELA B4 12 -~ RIO PARAIBUNA
*"ABLE N, 12 - Paraibuns river)

3 2 — [}

[T,",'d;’:n 0O (fetEe| T8 o T :,d::, - %o AR L IR,

1 [2,&1 | 2,2Th | 6440 |1,80618 3 [3,060 [ah62 | 1,9 | 0,27875
2 2,211 | 2,213 | 32,0 |1,50515 3 1,060 (1,450 L9 0,27875
3 | 2,056 | 2,180 | 21,3 [1,32838 35 |1,042 [1,499 | 1,8 |0,25527
b | 21,899 | 2,110 | 16,0 |1l,20012 36 (1,032 |1,427 | 1,8 |0,25527
s | 1,806 | 2,067 ' 12,8 |l,10721 37 1,020 [1,l16 | 1,7 |0,23045
6 | 1,884 | 2,037 | 10,7 |1,02938 38 1,016 1,406 | 1,7 |0,230U5
T | 1,797 | 2,002 ¢ 9,1 |0,95%04 3 (1,000 |1,395 | 1,6 |0,20i12
8 | 1,722 | 1,967 8,0 |0,90309 4o |o0,971 1,385 1,6 0,202
9 11,678 | 1,935 | Thl |0,85126 L1 [0,965 |1,375 | 1,6 |0,20412
10 1,84 1,906 | 6,4 |0,80618 42 |o,949 1,364 | 1,5 |0,17609
1n 1,542 | 1,873 5,8 |0,76343 U3 10,949 |1,355 1,5 0,17609
1z [1,52% | 1,844 | 5,3 |0,72h28 by [0,9U9 1,346 | 1,5 |0,17609
13 | 1,458 [1,814 | 4,9 |0,69020 L5 [0y9U5 |1,337 1,4 | 0,1L613
v i (1,786 | 4,6 |0,66276 hé |0,938 (1,328 | L,4 | 0,1h613
15 1,411 1,761 4,3 |0,633UT LT 0,937 1,320 1,4 0,14613
16 (2,385 | 1,737 | 4,0 |0,60206 48 0,926 1,711 | 1,3 |0,1139%
17 1,357 | 1,715 3,8 |0,57978 49 (0,915 |1,303 1,3 0,11394
18 1,33 (1,69, 3,6 [0,55630 50 10,893 (1,295 1,3 0,11394
19 | 1,292 | 1,673 | 344 |0,53L48 51 |0,887 (1,287 | 1,3 |0,11394
20 1,285 |1,65L 32 [0,50515 52 |0,865 11,279 1,2 0,07918
21 |1,261 | 1,635 | 3,0 |0,47T12 53 |0,862 |[1,271 | 1,2 |0,07918
22 |1,248 1,618 | 2,9 |0,L6240 s4 |0,857 |1,263 | 1,2 |©,07918
23 |1,204 |1,600 | 2,8 |0,44716 55 lo,853 (1,256 | 1,2 |0,07918
2, 11,195 ]1,583 | 2,7 [0,43136 56 0,826 |1,2L8 1,1 0, 04139
25 1,181 |1,567 2,6 [0,41l97 57 |o,825 |1,2l1 1,1 0,04139
26 1L,179 (1,552 i 2,5 10,3979 58 10,815 (1,234 | 1,1 |0,04139
2T 1,162 1,537 | 2,4 [0,38022 59 0,791 [1,226 | 1,1 |0,04139
28 (1,159 1,524 | 243 |0,364LT3 60 0,785 [1,229 | 1,1 |o,cl139
29 1,153 l1,511 | 2,2 |o,342l2 61 (0,782 (1,212 | 1,0 |0,00000
30 (1,152 1,499 | 2,1 |0,32222 6z 0,782 {1,205 | 1,0 |0,00000
o™ 1,116 (1,487 | 2,1 |0 32222 63 10,782 (1,198 | 1,0 |0,00000
32 (1,100 1,475 | 2,0 [0,30103 & |0,754 (1,191 | 1,0 | 0,00000
range range

number number



REVISTA DO DEPARTAMENTO DE

AGUAS E ESGOTOS

TABELA N° 13 — RIOS JAGUARI e BUQUIRA
(TABLE N. 13 — Jaguari and Buquira rivers)

ne de

1 i
?;gggrg r—t — ‘i — v, = ? log. T
number) @ i
1 1,911 1,911 24,0 1,38021
2 1,660 1,786 12,0 1,07918
3 1,649 1,740 8.0 0,90309
4 1,496 1,679 8,0 0,77815
5 1,211 1,585 4.8 0,68124
6 1,148 1,513 40 0,60206
7 1,080 1,451 34 0,53148
8 1,087 1,402 3.0 0,47712
9 1,021 1,350 217 0,43136
10 0,976 1,321 2,4 0,38021
11 0,962 1,288 2.2 0,34242
12 0,947 1,260 2,0 0.30103
13 0,913 1,233 1,8 0,25527
14 0,886 1,208 1,7 0,23045
15 0,859 1,185 1,6 0,20412
16 0,803 1,161 1,5 0,17609
17 0,787 1,139 14 0,14613
18 0,778 1,119 13 0,11394
19 0,714 1,008 1.3 0,11394
20 0,713 1,079 1,2 0,07918
21 0,711 1,081 11 0,04139
22 0,857 1,043 1,1 0,04139
23 0,568 1,022 10 0,00000
24 0,492 1,000 1,0 0,00000




VYALORES MAXIMOS DAS VAISES MEDIAS DIARIAS DURANTE. .. 75

TABELA N¢ 1, - RIO PARAIBA
(TABLE K. 14 - Paralda river)

:‘,"Li.“; a:% ;i:‘T%ra 7.4 tog. T ::ai.‘-: Fi=% ?-=-'..-£|ri LEE S BT
1 2,180 | 2,180 |269,0 | 2,42975 U6 | 1,303 | 1,451 5,8 { 0476343
2 11,902 {2,0k1 | 1345 | 2,12872 47 | 1,303 | 1,LlB | 5,7 | 0,75587
3 1,649 |1,910 89,7 |1,95279 L8 1,295 | 1,445 5,6 | 0,7u819
4 | 1,571 [1,8% | 67,3 |1,828c2 Le | 1,285 1,441 | 5,5 | 0,7u4036
s | 1,587 [1,782 | 53,8 |1,73078 so | 1,276 | 1,u38 | s,u | 0,732%
6 | 1,557 {1,744 | 4L,8 |1,65128 SL | 1,274 | 1,435 5,3 | 0,72u28
7 | 1,538 (1,725 | 38,4 |1,58433 sz | 1,26u | 1,432 5,2 | 0,71600
8 | 1,533 j1,692 | 33,6 |1,5263 53 | 1,262 | 1,428 | 5,1 | 0,7a757
g | 1,930 |1,674 | 29,9 |[1,47567 S | 1,262 | 1,425 | 5,0 | 0469897
10 1,515 |1,658 26,9 | 1,42975 55 1,254 | 1,422 4,9 | 0,69020
11 1,512 |1,645 24,5 |1,38917 56 1,238 | 1,419 | 4,8 |o0,68124
12 1,507 |1,633 22,4 11,35025 57 1,238 | 1,416 Ly T | 04672120
13 1,467 (1,621 20,7 | 1,31597 58 1,238 | 1,413 L,6 | 0,66276
1 | 1,467 |1,610 | 19,2 |1,28330 9 | 1,235 | 1,410 | L,6 | 0,66276
15 | 1,462 |1,60¢ | 1T,9 |1,25285 60 | 1,233 | 1,407 | 4,5 |0,6532
16 1,462 (1,591 16,8 |1,22531 61 1,230 | 1,404 | b4 |0,6L345
17 | 1,449 {1,583 | 15,8 |1,19866 62 | 1,229 | 1,401 | 4,3 [0,63347
18 | 1,443 (1,575 | 1,9 [1,17319 63 | 1,227 | 1,398 | u,3 | 0,63347
19 1,447 |1,569 U2 | 1,15229 &l 1,22l | 1,396 | 442 |0,62325
20 1,406 11,562 13,5 |1,13033 65 1,218 | 1,393 byl |0,61278
2 | 1,432 |1,556 | 12,8 |1,10721 66 | 1,218 | 1,390 | U,1 |0,61278
22 1,427 [1,550 12,2 |1,08636 Tio67 1,210 | 1,387 | 4,0 [0,60206
23 |1,L13 1,544 | 11,7 |1,06819 68 | 1,205 | 1,385 | 4,0 |0,60206
2l 1,413 |1,539 11,2 |1,04922 69 1,199 | 1,382 3,9 | 0,59106
25 | 1,013 1,53 | 10,8 [1,033L2 70 | 1,198 | 1,379 t 3,8 [o0,57978
26 1,42 1,529 10,3 |1,01284 71 | 1,190 | 1,377 | 3,8 [0,57978
27 | 1,401 |1,524 10,0 |1,00000 72 | 1,189 | 1,374 | 3,7 {0,56820
29 1,401 [1,520 9,6 | 0,98227 7 | 1,183 | 1,372 | 3,7 |0,56820
29 | 1,397 [1,516 9,3 |o,968u8 L | 1,183 | 1,369 | 3,6 [0,55630
20 1,388 (1,512 9,0 10,9502, 5 1,179 | 1,367 3,6 10,55630
31 | 1,333 (1,507 | 8,7 |0,9%952 76 | 1,178 | 1,364 | 3,5 |0,54407
32 1,379 |1,503 8,4 |0,92428 77 1,176 1,362 3,5 | 0,540407
33 | 1,367 (1,499 3,2 [0,91381 78 | 1,176 | 1,359 | 3,4 |0,53148
11,363 1,495 7,9 |0,89763 79 | 1,175 | 1,357 | 34 [0,53148
15 1,356 (1,491 7 |0,88649 80 1,174 | 1,355 3,4 [0,93148
3% 1,348 [1,487 7,5 |0,87506 81 1,169 | 1,352 33 [0,51851
37 {1,303 1,483 Ty3 | 0,86332 82 | 1,169 | 1,350 | 3,3 lo,51851
38 | 1,335 (1,479 7,1 |0,85126 83 | 1,167 | 1,348 | 3,2 |0,50515
39 1,331 [1,u76 6,9 |0,83885 8, 1,166 | 1,346 %,2  |0,50515
Lo 1,329 |1,472 6,7 |0,82607 85 11,159 | 1,53 | 3,2 [0,50515
m 1,333 [1,468 6,6 10,81954 86 1,153 | 1,31 | 3,1 |[0,49136
L2 1,318 11,465 6,4 |0,80618 87 11,151 [ 1,339 | 31 [0,49136
43 {1,311 1,461 653 [0sT993L 88 | 1,149 | 1,337 | 31 [0,49136
Ly §1,309 [1,458 6,1 |0,78533 89 | 1,142 | 1,335 | 3,0 [0,4TTL2
hs | 1,305 p,u54 6,0 |0,77815 90 | 1,10 1,333 | 3,0 |0,4TN2 ]

range range continua (it continues)

number number
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TABELA N.° 14 — RIO PARAIBA
{(TABLE N. 14 — Paraiba river)

continuacdo (continuation}

:‘rs::edr: Fiz g— h:‘—zi | F: N log. T (':rgﬂldl': I fi= g Ti ‘—Ii" T= _':" log. T
? e i : i a 1
91 | 1,138 1,330 3,0 | O,4TTR2 136 | 1,045 | 1,249 | 20 | 0,30003
92 1,137 | 1,328| 2,9 o,h6240 137 | 1,042 | 1,248 2,0 0, 30103
93 | 1,136 | 1,326 | 2,9 0,4é2i10 138 | 1,041 | 1,246 | 1,9 | 0,27875
oh | 1,129 | 1,324| 2,9 | o,L62h0 139 | 1,041 | 1,245 | 1,9 | ©,27875
95 1,124 | 1,322 | 2,8 OyLLiT16 140 | 1,040 | 1,243 | 1,9 | 0,27875
96 1,120 | 1,320| 2,8 O.4LT16 141 | 1,040 | 1,242 1,9 0,27875
97 | 1,120| 1,8| 2,8 | 0,44T16 W2 | 1,040 | 1,240 [ 1,9 | 0,27875
98 1,114 | 1,m6| 2,7 0,43136 w3 | 1,040 | 1,239 1,9 0,27875
99 1,113 | 1,341 2,7 0,43136 i | 1,038 | 1,238 1,9 0427875
100 | 1,112 | 1,312 | 2,T | 0,43136 45 | 1,036 | 1,2% | 1,9 | 0,2787%
101 | 1,106 [ 1,70 | 2,7 | 0,43136 wé | 1,03 | 1,235 | 1,8 | 0,25527
102 | 1,105 | 1,308 | 2,6 | 0,41497 u7 | 1,03 | 1,233 § 1,8 | 0,25527
103 | 1,102 | 1,306 | 2,6 | 0,41497 W8 | 1,029 | 1,232 | 1,8 | 025527
104 | 1,101 | 1,304 | 2,6 0,L197 149 | 1,027 | 1,231 | 1,8 | o,25527
105 | 1,099 | 1,302 | 2,6 | 0,la497 150 | 1,023 | 1,229 | 1,8 | 0,25527
106 1,092 | 1,300 | 2,5 0439790 151 | 1,083 | 1,228 1,8 0,25527
107 1,092 | 1,298 | 2,5 0439794 152 | 1,022 | 1,226 1,8 0,25527
108 | 1,091 | 1,296 | 2,5 |0,39794 153 | 1,019 | 1,225 | 1,8 | 0,25527
109 | 1,091 | 1,294} 2,5 | 0,379 154 | 1,018 [ 1,224 | 1,7 | 0,23045
110 | 1,090 | 1,292 | 2,4 | 0,38022 155 | 1,008 | 1,222 | 1,7 | ©0,23045
111 1,08 | 1,290 | 2,4 0,380 156 | 1,018 | 1,22 1,7 0,23045
12 | 1,083 | 1,288 | 2,5 |o,3821 157 11,013 | 1,220 | 1,7 | 0,23045
113 1,0%2 | 1,287 | 2,k 0,38021 158 {1,013 | 1,219 1,7 0423045
4 | 1,08 1 1,285 | 2,4 | 0,38021 159 | 1,011 1,27 | 1,7 | 0,23045
ns | 1,082 1,283 2,3 |0,36173 160 {1,010 | 1,216 | 1,7 | 0,230L5
16 | 1,079 | 1,281 | 2,3 | 0,36173 161 11,009 [ 1,25 | 1,7 | 0,23045
117 1,079 | 1,280 | 2,3 0,36173 162 | 1,00T | 1,23 1,7 Q23045
118 | 1,078 | 1,278 : 2,3 | 0,361T3 163 | 1,005 | 1,212 | 1,7 | 0,23045
119 | 1,077 | 1,276 | 2,3 |0,36173 168, 1,002 | 1,201 | 1,6 | 0,202
120 L,oTh | 1,275 1 2,2 .| 0,342h2 165 | 0,997 | 1,209 1,6 0,20l12
121 1,074 | 1,273 | 2,2 0, 34242 166 | 0,997 | 1,208 1,6 0,20l12
122 1,074 11,271 | 2,2 0,302h2 16T | 0,995 | 1,207 1,6 0,20)12
123 | 1,069 | 1,270 | 2,2 |0,3u2hz 168 | 0,99 | 1,206 | 1,6 | 0,201z
12y 1,068 | 1,268 | 2,2 0, 34212 189 | 0,993 | 1,204 1,6 0,20412
125 | 1,088 | 1,266 | 2,2 |0,342h2 170 | 0,991 | 1,203 1,6 | o,20412
126 | 1,066 | 1,265 | 2,1 |0,3=2222 171 | 0,990 |l,2@ | 1,6 | 020412
127 1,063 | 1,263 | 2,1 0,32222 172 | 0,990 | 1,201 1,6 0,20412
128 1,060 | 1,262 | 2,1 0,32222 173 | 0,989 | 1,199 1,6 0,20412
129 1,057 | 1,260 | 2,1 |o,32222 17h | 0,987 (1,198 | 1,5 | 0,17609
130 | 1,054 | 21,288 | 2,1 |0,32222 175 (6,983 | 1,197 | 1,5 | 0,1T609
131 1,052 | 1,27 | 2,1 |0,32222 176 [ 0,978 11,196 | 1,5 | 0,17609
132 | 1,048 | 1,255 | 2,0 [0,30103 17T | 0,975 |1,195 | 1,5 | 0,17609
133 | 1,046 | 1,254 | 2,06 |0,30103 178 | 0,971 11,193 | 1,5 0,17609
13 (1,086 (1,252 | 2,0 |0,30103 179 | 0,970 1,192 | 1,5 | 0,17609
135 1,045 | 1,251 | 2,0 0,30103 180 | 0,970 |1,191 1,5 0,17609
range range continug (it continues)

number number
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TABELA N.° 14 ——- RIO PARAIBA
(TABLE N. 14 — Paraiba river)

contihuacdo i(continuation)

Ne de | g 1 .1 ool sl dei] T .
omi.,,. Fis T r|anrI T= 2 lag. T ordlm 4 % Fi T#” T ‘?‘ lag. T
181 | 0,965 | 1,190 | 1,5 | 0,17609 226 | 0,84l | 1,138 | 1,2 | o,01918
182 | 0,964 | 1,188 | 1,5 0,17609 2z7 0,890 | 1,137 1,2 | 0,07918
183 | 0,962 | 1,187 | 1,5 | 0,17609 228 | 0,836 | 1,136 | 1,2 | 0,07918
184 | 0,984 | 1,186 | 1,5 0,17609 229 0,886 | 1,135 1,2 | 0,07918
185 | 0,955 | 1,185 | 1,5 0,17609 2%, 0,886 | 1,1m 1,2 | 0,07918
186 | 0,9% | 1,183 | 2,4 | 0,14613 2R | 0,882 1,133 1,2 | 0,07918
187 | 0,955 | 1,182 | 1,4 | 0,14613 2% | 0,882 1,132 1,2 | 0,07918
188 | 0,954 | 1,18% | 1,4 |o0,14613 233 | 0,879 | 1,1m | 1,2 | 0,07918
189 | 0,953 | 1,180 | 1,4 | 0,14615 23 | 0,877 1,130 | 1,1 | 0,0l139
190 | 0,952 | 1,179 | 1,4 0,14613 235 0,873 | 1,129 1,1 | 0,00139
191 | 0,948 | 1,177 | 1,4 0y1L613 236 0,873 | 1,27 1,1 | 0,04139
192 | 0,947 | 1,176 { 1,4 0,14813 237 0,873 | 1,126 1,1 | 0,04139
193 | 0,546 | 1,175 | 1,4 | 0,14613 238 | o,8T1 | 1,125 | 1,1 |o,04139
190 | 0,946 | 1,174 | 1,4 | 0,14613 239 | 0,864 | 1,124 | 1,1 | o,04139
195 | 0,945 | 1,173 | 1,4 | 0,14613 20 | 0,864} 1,123 | 1,1 | 0,04139
196 | 0,945 | 1,171 | 1,4 0,34613 2la 0,864 | 1,122 1,1 | 0,039
197 | 0,945 | 1,170 | 1,4 |0,1lh461% 242 | 0,856 | 1,122 1,1 | 0,04139
198 | 0,941 | 1,169 { 1,4 0,14613 243 0,853 | 1,120 1,1 | 0,04139
199 | 0,940 | 13168 | 1,4 0414613 24l 0,852 | 1,119 1,1 | o,0i139
200 | 04939 | 1,167 | 1,3 011394 245 0,850 | 1,118 1,1 [o,al139
201 | 0,936 | 1,166 | 1,3 |0,1139, 246 | 0,8u3 | 1,117 | 1,1 |o,04139
202 | 0,935 | 1,165 | 1,3 Oy 11394 247 0,84 | 1,115 1,1 | 0,04139
203 | 0,932 | 1,163 | 1,3 0,11394 248 | 0,83 | 1,114 1,1 | 0,Qi139
204 | 0,932 | 1,162 | 1,5 |0,11394 219 | 0,8%2 | 1,113 | 21,1 | o,04139
205 | 0,9%2 | 1,161 | 1,3 |0,113%4 250 | 0,832 | 1,112 | 1,1 |0,0139
206 | 0,9m | 1,160 | 1,3 O, 11394 251 0,831 | 1,111 1,1 | 0,04139
207 | 0,930 | 1,159 | 1,3  |0,11394 252 | 0,824 [ 1,110 | 2,1 |o,0l1%
208 | 0,930 |[1,158 | 1,3 |0,113% 253 | 0,822 [ 1,109 | 1,1 |0,0i139
209 | C,929 | 1,157 | 1,3  |0,11304 2sl | 0,807 | 1,107 | 1,1 |o0,04139
210 (0,927 | 1,156 | 1,3 0311394 255 0,803 | 1,106 1,1 |0,04139
21 | 0,923 {1,154 | 1,3  |0,11394 256 | 0,795 | 1,105 1,1 |0,04139
212 (0,920 {14153 | 1,3 |0,11394 257 | 0,794 | 1,104 | 1,0 [0,00000
213 {0,918 {1,152 | 1,3  |0y11394 258 | 0,792 | 1,103 | 1,0 |0,00000
ah 10,918 (1,151 | 1,3 [0,11394 259 | 0,796 | 1,101 | 1,0 |0,00000
215 10,97 | 1,150 | 1,3 |0,11394 260 | 0,784 | 1,100 | 1,0 |0,00000
216 | 04914 | 1,149 | 1,2 0,07918 261 0,778 | 1,099 1,0 | 0,00000
217 | 0,914 | 1,148 | 1,2 0,07918 262 0,778 | 1,098 1,0 |0,00000
28 0,914 | 1,147 | 1,2  jo,07918 263 | OyTTT | 1,096 | 1,0 |[0,00000
219 (0,913 {1,146 | 1,2  |o,07918 260 | 0,764 | 1,095 | 1,0 |(0,00000
220 10,913 |2,1h5 [ 1,2 [0,07918 265 | 0,763 | 1,094 | 1,0 |0,00000
221 (0910 |1,k [ 1,2 |0,07918 266 | 04763 | 1,093 | 1,0 [0,00000
222 (0,910 [1,143 | 1,2 [0,07918 267 | 0,757 | 1,090 | 1,0 |0,00000
223 10,909 (1,142 [1,2 |0,07918 268 | 0,756 | 1,090 | 1,0 |0,00000
22h |0,905 (1,140 [1,2 |o,07918 269 | 0,754 | 1,089 | 1,0 |0,00000
225 0,899 |1,1% 1,2 |o,07918

range number
number range
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As TABELAS N° 11, 12, 13 e 14 sin-
tetizam:

a) — As relacoes r,, formando uma
hnica série de valores classificados
em ordem decrescente, para cada
uma das bacias consideradas.

b) — Os respectivos valores 7, cal-
culados pela (3).

¢} — Os valores correspondentes
de T e log T, determinados pela (4).
Cabe esclarecer que, enquanto para
as bacias de JAGUARI-BUQUIRA
foram aceitos todos os valores de r;,
para as outras bacias excluiram-se
os valores:

The TABLES N. 11, 12, 13, 14 syn-
thetize:

a) — The rates r, forming one
series of values arranged in decrea-
sing order, for each hydrografic ba-
sin that we have considered.

b) — The respective values 7, cal-
culated by (3).

¢} — The corresponding values of
T and log T, calculated by (4).2 We
have to explain that all the values
of r, relative to the JAGUARI-BU-
QUIRA Thydrografic basin were
accepted; but for the other basins
the values:

r, < 0,75
por representarem enchentes muito representing insignificant floods we-
fracas: re excluded.
Portanto, obtivemos: Therefore we obtained:
n = 33 (PARAITINGA)
n = 64 (PARAIBUNA)
n = 24 (JAGUARI-BUQUIRA) (18
n = 269 (PARAIBA)

Os pontos considerados (?l log T)
permitiram objetivar, nos planos car-
tesianos das FIGURAS N© 3, 4, 5, ¢
6 as 4 retas envoltdrias de eqguacio
(9.

The points with coordinates (7;;
log T) allowed to individuate in the
Cartesian planes of the FIGURES N.
3, 4, 5, 6, the four envelope straight
lines, having (9) as equation.

FUGURA KT 3

RIQ PARAITINGA
LPRALITINGA MivER)

CORTA
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Dl——————[ - 77? -
! ; ! FIGyka Wt &
i RIQ PARAIBUNA
i LPAAAIBUNA RIYER)
X3 T T e |M ) .0 [XT] [X) Wt
A FIGURA N.° 7 consubstancia um The FIGURE N. 7 consubstantiate a
exame comparative com a reta de comparative survey, with the straight
equacao: lineg having as equation;

Fituns w¥7

i EXAME COMPARATIVO DAS RETAS Tira+bleg ¥

LCOMPARATIVE SUNYEY OF THE $TRAIGHT LINES)

@ 0.3 ne s Ly ) T e v
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T,

obiida pcr FULLER [II] para 08 rios
dos Estados Unidos., Observamos que
a reta relativa ao rio PARAIBUNA é
uase paralela a (17) (b = 0,74) des-
locada para cima (¢ = I[,3); as ou-
tras, entretanto, siao convergentes e
cortam a (16). Contudo, para:

log T =
T

a (17) ocupa uma posicdo interme-
diaria em relacdo as outras.

Assim poils, considerando os ele-
mentos da TABELA N.° 2-a e as
equacoes das retas diretamente indi-
cadas nas figuras correspondentes, a

=1+ 081log T

&1

(17

obtained by FULLER [II1 fer the
USA rivers. We ohserve that the
straight line relative to the PARAI-
BUNA river is almost parallel to (17)
b = 0,74y and transposed upwards
i@ = 1,3); thz others meanwhile are
convergent and cut it. However, for:

0.8

6,31

the straight line (17 keeps an inter-
medial position, in relation to the
others.

Thus, if we consider e¢lements of
the TABLE N. 2-a and the straight
line equations indicated in the cor-

(15) torna-se (esecrevendo simples- responding figures, the equation (15}
mente @, = @): becomes (writing @, = @):
Q@ = 002 Q1 (1,13 + 0,6 lag T) (18)
Q@ = 0,098 Q707 (13 + 0,74 log T) (19}
Q@ = 025 QU (1 + 09 log T) (20)
Q@ = 0,145 (yi9st (1,2 4 0,48 log T) (21

respectivamente para as bacias de:
PARAITINGA, PARAIBUNA, JAGUA-
RI-BEUQUIRA, PARAIBA.

5 — (Cabe-nos agora uma conside-
racao.

Para cada uma das bacias, os n va-
lores (16), foram considerados inde-
pendentes, isto &, cada um repre-
sentando uma condicio hidrologica,
" um ano estatistico diferente.

respectively for the PARAITINGA,
PARAIBUNA, JAGUARI-BUQUIRA.
PARAIBA hydrografic basins.

5 — It is neceszary now to remem-
ber the following consideration,

The n values, examined for each
basin, were considered independent,
that is to say, everyone representing
one hydrelogical condition, one diffe-
rent statistical year.

TABELA Ne 15
(TABLE N° 15
|
Valores
T aproximados
Baci hid 3 fi Tl de:
acia hidrografica - 7
{anotsicgs;t)atls {anos reais) K = —
T,
PARAITINGA 33 20 , 17
PARAIBUNA 64 25 2,6
JAGUARI-BUQUIRA 24 23 1.0
PARAIBA 269 34 ‘ 79
|
1 ‘ Approximate
| | values
Drainage hasin Statistical years Real years J K
| T,
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Na realidade, porém, os T — 7 anos
estatisticos estdo agrupados, respec-
tivamente, em T, anos reais, como
aparece na TABELA N.° 15, onde fi-
guram também as relagdes:

£ muito dificil de se estabelecer
um fator de correcao para levar em
conta a referida circunstancia; atual-
mente, nio possuimos elementes para
indicar uma orientacio racional sb-
bre o particular.

Querendo adotar um critérlo pru-
dente, como alids é razodvel para
esta categoria de problemas, poderia-
mos sugerir que nas (18), (19}, (20)
e i21), se introduzissem os valores:

T
dados pela TABELA N.° 15.

A titulo de exemplo, reunimos na
TABELA N.2 16 os valores da maxi-
ma vazdao média didria @, para T, =
500 anos, para alguns dos postos ca-
racteristicos das bacias consideradas.

But practically T = n statistical
years belong respectively to periods
of T, real years, as the TABLE N. 15
is showing. In the same Table also
the rates:

S (22)

are reported.

It is very difficult to fix a correc-
tive factor, in order to set the repor-
ted circunstance; actually we have
no elements to indicate a rational
crientation upon the matter.

1f we wish to follow a conservative
eriterion — as otherwise is right for
such a problem — we could suggest
the introduction in the formulae
(18, (19,), (20), (21) of the values:

kT, (22")

given by the TABLE N. 15.

Under the pretence of example we
collect in the TABLE N. 16, the values
of the maximum daily average dis-
charges @ for T, — 500 years and
for some of the characteristical spots
in the considered hydrografic basins.

TABELA N° 18 — TABLE N. 16
[T, — 500 anos (years)]

Rios Post(:%smfilgrxgggiitgli €os gggﬁggg& anos es_Ttapisticos Q
(rivers) sections) (ng_‘égssl;ed (St;g;?:;?al mi/s
Paraibuna | Vila Paraibuna " 180 1.300 1139
Paraitinga 8. Luiz do Paraitinga! 1.870 850 324
Paraiba Cacapava 1 8.490 3.950 1877
Paraiba Cruzeiro \ 12.170 3.950 2.625
Paraiba Barra do Pirai 16.690 3.950 3522
Paraiba Campos ‘ 55.770 3.950 10.828
Jaguari Faz. Sao Joao L 1,340 500 451
Bugquira Buquirinha 390 500 154

¢ — Para o rio TIETE, BANDINI e
CUOMO [1] obtiveram a formula:

6§ — For the TIETE river, BANDINI
and CUOMO [I] obtained the formu-
la:

Q = 022 (1 + 095 log Ty QF% (23)

valida para: 2655 = () = 60.000 Km?
e propuseram adotar: K = 2,3,

valid for: 2655 = () = 60000 Km?
and suggested to adopt K = 25.
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TABELA N° 17T — TABLE N. 17
[T, = 500 anos (years)]
Valores de Q ’(m-*/s)‘ obtidos pelas Diferencas
formulas: (Diff
[Values of Q (ms3/3) obtained by the (211 erences)
formuiael: ) — (23)
Y |
23} (21)
(em?) Bacia do rio Bacia do rio Pa-
Tieté (Tieté river raiba (Paraiba ma/s ms3/s kme
hydrografic river hydrogra-
basin} fic basin) X
|
10.000 1.812 2.186 374 0,0374
25.000 3.877 5.130 1.253 0.0501
50.000 6.891 9,781 i 2.890 0,0678
|

Achamos interessante consubstan-
ciar na TABELA N.° 17, para compa-
ragdo, os valores obtidos, respectiva-
mente, pelas férmulas (23) e (21),
fixando:

To end of comparison, it is interes-
ting to collect in the TABLE N. 17,
the values obtained respectively by
the equations (23) and (21), fixing:

T, = 500 anos (years)
() = 10.000; 25.000; 50.000 Km2

As diferencas sdoc sensiveis; para
areas de drenagem equivalentes, as
vazdes de enchente no rio PARAIBA
superam as que se verificam no rio
TIETE.

The differences are sensible; at
par of drainage basin, the flood dis-
charges of PARAIBA river are larger
than the correspondent floows of
TIETE river.
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