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4
introduction

The primary purpose of operating a fluviometric station is to
obtzin an essentially continuous record of the rate of flow, called the
discharge of a stream. A reliable record of the discharge of a stream
is needed to adéquately desién those prsjec:s using water from the
stream. These include the location of dams forlﬁydroelectric plants,
municipal water supplies, irrigation projecis, and flood control

pfojects. The first step in computing the =zctual discharge is to

£

ctzin the gage-heights, the height of the water surface at a given
time, at a given fluviometric station. A rgtingfcurve which relates
gagze-heights to discharge is prepared from rmesasured values of discharge
-at different stages at the station. The reting table and its appli-
cetion to the computation of discharge from average daily gage-hieights
cqmprise the second step of the operation. ZHowever, the geometry of the
channel and of the cross-section of a streaz is subject to change with
time and differént rating tables may need tc be applied for different
reriods of time. There may also be changes of a temporarf nature which
require "shifting" the raﬁing curve up or dcwn. These are applied by
adding fo or subtracting from the observed gage-heights prior to
entering the rating table to_obtain a discherge.

To assist in the compilation; analysis, and publication of the
'ﬁast quantity of data collected for the varicus hydrologic Districts of
the DiviszZo de ﬁguas, Departamento Nacional ée Xguas e Energia Elétrica’
(TiIARE) . of the Ministério das Minas e Energiz (MME), a system of

corzuier progrems, Sistema de Informagdes Fiirologicas (SIH) has been
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ieveicred by the Departamento de Processamento de Dados (DPD) of the

Comrennia fuxiliar de Empresas Eletricas Brasileiras (CAEEB). The

cverall develorment and implantation of SIH is under the direction
of =he Supervisao do Projeto Hidrologiz do DNAEE.
n2 5ystem has also been designed to store and retrieve both

s

current and historical data. Gage-heights, discharges, reservoir

0

zrd - water chemistry are examples of the kinds of data which may be

-4y

stored in the file.

Ttre purpose of this report is to present thg results of a
renagezent study of the flow of data between the several org;nizations
tret are concerned with the collection, compilation, processing,

enalysis end publication of the basic hydrologic data.
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Baliground

There are two sources »f dszta: historiczl gage-heights contained
in the literature and colil=acted for the many Zistricts ovef a long
veriod of time; end, current data collected by the Companhia de Pesquisa
de Recursos Minersis (CPRM). The historical data has been coded, punched
into cards, and written onto megnetic tape by tﬁé Consbreio Nacional de
Fngenheiros Consultores (CNEC).

Historical Data.--Altogether there are 33,300 station-years of

historical data. CAEEB in conjunction with the DNAEE Districts is now
routinely processing the data. That is, averzge daily gage-heights are
ralculated and listed for a water-year (a calendar year). The listings
pre sent to the Districts for inspection and verification. Datum
porrections and shifts, if they are required, are returned with rating
rurves by the Districts to CAZEB. CAEEB then correcis the average daily
page-heights, calculates daily discharges which are again sent to the

- Pistricts for inspection and analysis. With the Districts approval, a
final listing of discharges is prepared by CA==B ana returned to them for
publication as water bulletins. Tke average 2zily gage-heights and the
lischarges for that station year z2re copied from the current data file.
into the appropriate magnetic tzpe volume cornieined within the historical
file.

Current Déta.——CPRM oObservers collect and code the current data -

two gage-height recordings per day ver station) arnd send the forms to
UPRM Agencies. CPRM hidrometrisias survey and plot cross-—sections, run

levels, and measure discharges. At the agencies the data is examined by

L nd
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nvirologists for consistency. If clarification of the data is required
the‘hidrometrigtas are consulted. The data by station-month is routinely
sent fo CPRM's hydrologist in Rio de Janeiro who passes it to the
Jevzrtamento de Processaméﬂto de Dados (DEPRO) for subsequent keypunching

¢ cards, verifying the punched data, and preliminary célculating of
zvarsge daily gage-height values by computer. The average daily gage-
nelights are stored on magnetic tape. DEPRO algo calculates and stores
ronthly and annual minimum and maximum values and total values. Listings
er2 returned to the Agencies for examination. If corrections are required,
thay sre submitted to CPRM-Rio and the data reprqgessed. Beginning in

Yzx 1974 the results will be checked for consistency in Rio pfior to their
teing mailed to the Agencies. Two bulletins are sent by CPRM Agencies to
i-2 DNARE Districts. One contains the original gage-heights and other

1& reports such as discharge measurements. The other contains the.
cczouter listings of calculated gage-heights. Cotagrams are produced
—crthly by listing daily mean gage-heights as line-bars on the printer,
Trzse are used only for verifying the observed gage-heights.

Tn the past CPRM has prepared, as a special project, tables of
Zischarzes for selected stations. For these studies discﬁarge
~—zzsurerents were sent to CPRM's hydrologist in Rio who prepared the
rz<ing curves. The tables of discharges were verified by the Agencies.

The annual report containing calculated mean gage-heights is sent
<2 szckh District. ‘The report contains maximum values observed, minimum
rz2iues observed, daily, monthly, and annual mean values, and a freguency

*z27l2 of the annual results. These are listed one page per station and

[y O w

Include total figures. Cross-sections are included in the annual report;
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however. unless thers are changes, the cross-sections reported are

reproduced from the previous year's report.

When thers riods with no readings, the gage-heights from two

o

*

()]
T

(D

|Jl

~

stetions are corrected and estimated valu=s obtained. These estimated
values are listed separately in the annual report. Also, they are not

lstored on magnetic tape with the annual dats.

St=2tion inventory.--The station inventory file is an auxiliary file
currently being rsintained by CAEEB. The.information contained in this
file is indicated in fig. 1,"Atualizagao do Inventlrio das Estagoes
Hidrolbgicas." This file has existed for some time and current action

consists of correcting erroneous informatiorn or adding new information

pbout either new cor omitted stations.
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Tuowr: Fleas for SIE for Hydroiogic Data

cznuary 1975 current plans require that CPRM maintain

o+

'
'
Ve
I
.
H
-3
5
[
1)
=

CPRM will collect the gage-height measurements

Te

zily. Thls dzta will be compiled by the CPRM Agencies (see table 1)

ar.i sent to CPRM headguarters in Rio de Janeiro. Here the data will be
puscnel into cards, the cards verified, and tables of average (mean) daily
gage-neights prepared. Listings of this data together with other station
irnformation collected by CPRM Agencies such as cross-sections needed for
control willi be sent to the Districts of DNAEE; a magnetic tape containing
tne mezn: Jdaily gsge-heights is to be sent to CAEEB in Brasilia. CAFEEB has

~he responsivility for maintaining the hydrologic information system, SIH,

0
3
[N

further processing of the data including hydrograph plots. The

sirizts.have the responsibility for anslyzing the data, and for preparing

22di<lzonzl datuz correcticns, as necessary, rating curves, and approving
zr.2 vatlishing <“he final produced tzbles ¢f discharges.

he event that CPRM has further need for either the final gage-
Telzht or discharge date they, then, become simply another user of the
=. Thneir reguests would be submitted to DNAEX Headquarters or the
grTrozriate District for processing by CAEEB. It is recommended that the

-

222 later in the report for use by CPRM in transmitting
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Table 1.--CPRM Agencies and represented States
(with codes) as of 5/10/Tk4

Azency ’ . States Represented (with codes)
Pcrto Velho Territério de Rondénia (RO)
ManZus ' Acre (AC)

Amazonas (AM)
Territério de Roraima (RR)

Relém Paréd (PA) -
Territdrio do Amapi (AP)

Recife _ : Alagoas (AL)
' Ceard (CE)
Maranh3o (MA)
Parafba (PB)
Pernambuco (PE)
Piauf (PI)
Ria .Grande do Norte (BY)
Sergipe (SE)
Territdrio de Fernando de
Noronrha. (FN)

Salvador Bahia (BA)

Beic Horizonte Espirito Santo (ES)
Guanabara (GB)
Minas Gerais (MG)
Rio de Janeiro (RJ).

SZo Paulo Paranid (PR)
Santa Catarina (SC)
Sao Paulo (SP)

orto Alegre Rio Grande do Sul (RS)
Giodnia Distrito Federal (DF)
Goids (GO)

Mato Grosso (MT)
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t Fossible Scheme Zor Transmitting Data

(oA

i -

One 27 the m more crltlcal problems wlll be that of malntalnlng a

*

-~3t“ flow o- data between all of the concerned organlzatlons. J_Q;uhcm ;

- ‘

"N

“rctably DEPRC in CPRM and DPD in CAEEB w111 be most serlously affectedA

PSSP S

- <,‘.v««

since all data will flow through these units for computer proce551ng in

[ . e -

L e

cottrasu with the part1c1pat10n of the several Agencies of CPRM and A

Dlstrlcts of DYAFE. For them, 1f a loglcal plan is not developed 1t

U i

S . .\w: ; “n:,, o

c:‘3 ‘4’\*‘ et G
that once each month they wlll become inundated with a

S
i

. _ « , LIRS _ C
=cuntain of datsa. . Pt

P [ .

will

H
1]

The scheme below wlll p0551b1y allev1ate thls potentlal problem.

TR Y ‘a.:'

\'n

Zssentially, 1t will make "three smaller mountains from one colossal

e b -+ e,

mountzin." Tatle 2 llsts the number of strewm—gaglng stations in the

N

A network by District, The second column in the table shows the -

s
-

erxtropriate numver of stations for which data w1ll oe transmltted each
month by the CPRM Agenc1es for 1n1t1a1 computer processing by DEPRO.
Rezher than reporting the data for each station every month, the data
for one-~-third of the stations will be reported trimesterly. One:
dvantage of the longer period is the simplification of the preparation
f rating curves. Note fhat the ‘definition of data for a trimester is

ot intended to be rigorously;defined as precisely 3 calendar months

-
-

{ unprccessed data.. ..

To better illustrate the scheme, let us suppose that the L6

:ezions for the Tth District are rumbered sequentially from 1 to 46.: -~

.

mn

i

., n

n

171

b : : emim ol e g s X ®E

cpersting sm othly _ The flow of information is illustrated in "

T us suppcse that the plan has been imrlemented for some period of time

8- 2 and eyplalrea 1n the text below. Let's examine the operation of : -



CPRH @ DNAEE

— . .
Agencia - Distrito

A

ol @ - opreg

CPRM @
Sede - '

‘Pigure 2.-~Flow of data between organizations for processing -
current hydrologic data. :
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or one calendar year. The plan is outlined in fig. 3. The

<

is given following table 2. 'Its actual use will be predicted

scheduling of malotes (air pouches).
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Table 2.--Number of Streax Gaging Stations in the DNAEE
network by Districts as of 5/10/T7L

Number of Staticns

1hY
76
11k
415
247
L6

117

Total 1,159

AW}

1/3 Station Data
Transmitted 'Each Month

48
25
38
138
82
15
39
385
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CPRM Agency at Belém
Action: Codes observed gage-heights (two readings/day) and forwards

ther to CPRM in Rio de Janeiro for processing (fig. 2, step 1).

Scedule: . ,
Dates Trimester of Data | Station Nos:
Jenuvary 1-15 Oct., Nov., and Dec. 1-15
February 1-15 Nov,, Dec., and Jan. 16 - 30
March 1-15 " Dec., Jan., and Feb. 31 - 46
April 1-15 Jan., Feb., and Mar, N 1 -15

" May 1-15 Feb., Mar., and Apr. 16 - 30

- and so forth -
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CPRM in Rio

tczion: Frerpares by computer provisionzl tables of mean daily gage-

he data is recorded on magnetic tape and sent to CAEéB in

3

|

chts.

further processing (fig. 2, step 3). Simultaneously

=

zresilis fo
2 listing of the data is returned to the CPRM Agency in Belém (fig. 2,
step 2) where it is transmitted with other appropriate information such

es dischaerge measurements and cross-sections to DNAEE 7th District in

Schedule

Tezes Trimester of Data Station Nos.
Jer.. l6-Mar, 15 Oct., Nov., and Dec.¥* 1-15
Fe:. 16-Apr. 15 Nov., Dec., and Jan.* 16 - 30
Clar, 1é-¥ay 15 Dec., Jan., and Feb.* A 31 - L6
‘Azr. 16-June 15 Jan., Feb., and Mar. 1-15
vay 1EoTuly 15 Feb., Mar., and Apr. | 16 - 30

- and sc forth -
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DNAEE Tth District and CAEEB
Action: The Tth District analyzes the listings of mean daily gage-
héights received- from the Belém CPRM Agency. It prepares ad@itional’
datum corrections (if they are needed), rating tébles) shifts, and
daily discharge values (for periods whén gage-height records are
ﬁissing and when state-discharge relationships.do not apply). These
are sent to CAEEB in Brasflia (fig. 2, step 5) who prepares, by
csmputer, tables of provisory discharges and plots of hydrographs.
These are returned to the Tth District inspection (fig. 2, step 6).
If needed, data to update the provisory dischafges are furnished by
Tth District to CAEEB (fig. 2, step 4). A corrected table of

discharges is produced by CAEEB for approval by the Tth District

(fig. 2, step 8). : .

Scedule:

Dates Trimester of Data Station Nos.
"Mar. 16-May 21 Oct., Nov., and Dec.*® 1-15
Apr. 16-June 21 Nov., Dec., and Jan.¥ 16 - 30
 May 16-July 21 Dec., Jan., and Feb.# 4 31 - k6
June 16-Aug. 21 Jan., Feb., and Mar. 1-15
July 16-Sept. 21 Feb., Mar., and Apr. 16 - 30

- and so forth -
’*When approval is received by CAEEB from the Tth District for the
discharge data for these periods, listings of the gage-heights and
discharges for the approprizie stations are produced in bulletin
format for the previous year. They afe sent to the Tth District

for publication (fig. 2, step 9).
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DNAEE Tth District

owiag receipt of the final discharges in bulletin format
f+=r July 21 from CAEEB, the Tth District will have until September 30
-5 prepare accompanying manuscripts and to have the computer listings

w=31ced for publication.

Dates Annual Data Station Nos.
July 22-Sepi. 30 : Jan.-Dec. 1 - L6

An %’1owance must be made for the possibility of having "provisional”
staticns in the network. rovisional stations are defined here as

s atiens rerorted on a different schedule than that given above. For
exzxrlis, when 2 District is conducting a special study, it may require
age—heights for selected sta£ions be reported monthly by the CPRM
Aizency which collects its data.

% will be necessary for each District to provide DNAEE Headquarters,

M with a schedule of stations in the order in which they

0
I
B
:
5
9
Y

kY

want to have the data processed by trimester. To return to the example

sbove, suppose that the Tth District wants to have the data for the Lb6th

o

1st trimester: Station numbers 1-15, L6
24 trimester: Station numbers 16-30, L6
22 trimester: Station numbers 31-45, L6

Sr tc January 31, 1975 each District will need to have verified
2:s5:zned ccde numbers and names of stations under their jurisdiction

End o ave cozmpl=ted and distributed their schedules. This will be
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‘required because CPRM-Rio will have to completely revise their files_of
gage-heights data. CPRM Agencies will need the information for the date
submitted by them to CPRM-Rio on Tebruary 15, 1975 for those stations
reported for January 1975 (aéprcximately one-third of the total for

each District).

P
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. o~z Plans for $171 for Including Other Data

Tne 71 iz &z versatile system. It has the capability of
=2_cwing the storage and retrieval of many different kinds of data.

s rerticularly true if the data are collected on a reguiar
sched:le causing them to be time dependent.

Tae kxinds of data which are currently planned to be included in
~he storage and retrieval system may be subdivided into two classes:
“"on stiream" and "off stream" (see fig. 4). The on-stream data will
caonsist of gage-heights and discharges from stream-gaging stations and
waT2r chemistry from quality-of-water stations.“ Daily rainfall data
i evaroration data are planned for inclusion in the off—s£ream
subs¥sten. Each of these subsystems has an associated station

inventory. Due to the large amounts of data of different varieties to

be zIsred, retrieved, and processed by SIH, data for the on-stream

‘neiuded in the off-stream subsystem. Similarly, separate inventory
“iles shéuld be maintained for each subsystem.

C'Qrently the system contains only gage-heights and discharges for
cnie of the 33,300 station-years of historical data collected by the
is?ricts for-a 30-50 year period. This data is being routinely

v CAZEE and the. Districts.

ry

¢

(]

I

wn

n

(]
[STIN
o'

Tor ithe on-stiream daily data files there are these kinds of input:

Tor mean daiiy gage heights: gage-heights
gage-height corrections
datum corrections (scaling)
estimated gage-heights
maximum monthly observed
gage~heizhts
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For mean daily discharges: rating tables
shift corrections
estimated discharges
corrected discharges.

To obtain ligpings of final Jdischarges suitable for publication
as calendar-year dulletins and hydrograph.plots requires the manipu-
lation of some of these elements by eacﬁ organiz;tiénéi entity

- involved. From discussions with various individuals in collecting
information for this study there appears to be a large quantity of
hgdro;ogic information available from other ministries and agencies
.éucﬁ as Superintendencia do Desenvolvimento do Nordeste (SUDENE), and
Superintendencia do. Vale de S&b Francisco (SUVAiE). Probably, this
data can not be published directly; however, the Districts can use it »-
for analysis and for estimating periods of missing data.

Similarly, other data such as quality-of-water, daily rainfall,

and evaparation, where it is evailable, can be used by the Distri;ts

-when these files are organized. As an example, the Ministry of

Apriculture has evaporation data for about 200-300 stations.
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Requirements for Transmitting Mean Daily Gage-heights
Data by CPRM
Outlined below are the requirements for transmitting data from
CFRY to the DNAEE Districts and CAEEB.

_ Listings sent to DNAEE Districts.;—Figure 5 'shows ‘the format to

be used by CPRM for sending listings of averaée daily gage-heights to
'the Diétricts. The listing could also contain average daily gage-
ﬁeights from observed data for the yea?-to—date. If, for example,
.data is being reported for the trimester June, July, and August then
the listing will contain information for the périod from January through
August. ‘When the trimester contaips data extending into a second year,
then the data for the second year will be printed separately, If, for
instance,the trimester includes data for the months of November and
December of 1975 and January 1976, the first page will show all the
data for January through December 1975. A second page will show only
data-for'January 1976.

For periods when there are no data available a blank field
could be printed for the appropriate days. When the water surface is
below the staff-gage (régua seca) the symbols "RS" could be printed.
On the other hand, if the staff-gege is inundated (régua coberto)
then the annotation "RC" is required.

No attempt should be made by CPRM to estimate beriods of missing

data. If data are not available the notations given above could be used.

"Magnetic Tapes sent to CATEB.--A method for transmitting the
‘averége daily gage-heights to CAEEB follows below. The data could be

18k



copied onto a magnetic tape being recorded at 1,600 bytes per inch,

IBM 360/370 readeble. (The minimum size reel available contains

300 feet of magnetic tape. -This size reel is capable of conservatively
handling more than three times the amount of data represented for a
trimester). The data could be stored by the data-key (see table 3).

It can be written in blocks of four (h) records per block where a
record represents the data for as much as a statioﬁ-year. An indice
from 1 to 12 will serve to locate the data for eny month in the 12 x

32 matrix. For example, the data for August will be stored in the
eighth (8th) row of the matrix. The format of -the magnetic tape is

shown in table L.
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Teble 3.--Items comprising the data-key
in a magnetic tape record

Data Item ' Priority
Station Identification Number 1
Cross-section Locator ' 2
Deptn of Measurement 3
Pararater Code i
Year . - 5
Statistic Code 6

waen the data for a trimester extends into the following year, two
records are required on magnetic tape. (See previous discussion on

22 listings.)
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Table L.--Contents of records for transmission of average

bata Items

Record deletion .code

Station identifi-
cation number

Cross-section
. locator

Depth of measurement
Parameter code

Year

Statistic code
_No-value indicator

Mean daily gage-
heights

Agency code

District code

Station name
N

- Drainage area

Processing date

Account number
“State code
}Reserved space
Control code

. ¥Conventions:

FB - Fixed Bi

daily gage-height data

Storege  Length Byte
Model* in Bytes  Position
c 1 1
C 15 2-16
FD(6) L 17-20
FD(6) L 21-24
FB(31) 4 ~25-28
FB(15) 2 29-30
FB(15) 2 31-32
FD(6) h 33-36
FD(6) 1536 37-1572
- FB(15) 2 1573-15Th
FB(15) 2 1575-1576
c 48 1577-162%
FD(6) 4 1625-1628"
FB(31) L 1629-1632
FB(31) L 1633-1638
c 2 1637-1638
c 45 1639-1683

C - Character; D - Float Decimal;

-

il oy
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Corments
Always "blank"

See below

Use 7777 if the
value is undefined

Always use 00065

See below

" Alweys usg, 00003

Always "blanks"

‘A 12-x 32 mafrix

See discussion
Always use "01"

See table 5

. Year, month, and

day the record
was created

- Always "blank"

See tab e 5

Always "blank"



The Ziems given in table 4 - the format and contents of average
Ly zage-hzight records to be transmitted by CPRM to CAEEB - are
izzorived in more detail below':

Pacord deletion code.--A code to allow individual records-to be

deleted by CAFEB from the current file. Insertion of a '"blank”

cheracter in this field by CPRM would accomplish this.

Sta%ion identification number.--A maximum of 15 digits are

allowed for identifying a station. The present number system, as

dzfined by the Divisao de Agués, requires only the last eight digits.
The remaining digits allow for future expansion of the system. The
2izght digits, separately or combined, characterize a station.

Assigning station numbers is the responsibility of DNAEE.

o]

Cross-section locator.--This is an optional identifier that

permits the identification of the horizontal distance of a station

from the left bank looking downstream. If this identifier is not used,

"

Depth of measurement.--This is also an optional identifier. It

3llows the identification of the vertical position of a sampling or
reasuring point within a cross-section location. The field contains
"7777" if there is no value.

te: Used separately or in conjunction, the cross-section locator

ind dspth of reasurement permit the identification of more than one

*2ilsetion or measurement point at a single station location.
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Parameter code.--This code serves to define the kind of data which

the record contains. For the average daily gage-height data the code
is "00065."

Zgg{,-—TheAéélendar year for the data contained in the recaqrd. UNote
-that two ;ecords, with consecutive years assignéd, may be required on

magnetic tape for trimestral data.

Statistic code.-~The Statistic code is used to identify the frequency

of . measurement, or statistical or arithmetic reduction of the data stored
in the record: A code of "00003" will always denote average daily gage-

heights.

No-value indicator.--This variable is used to indicate periods of
-~

missing data within each record. Insertion of "blank" characters in this’
field by CPRM will accomplish this. _

Mean deily gage-heights.--This is a 12 x 32 dimensioned matrix which

allows a mean daily gage height value to be stored for each day of the
year. The ordiral number of the month is the row indice of the matrix.
In contrast the day of the month is the column indice. For days having
no data these codes are used (note the included decimal point):

T777. - no mezsurements made

8888. ~ régus seca -

9999. -~ rézus coberto

The 32d column of the mairix contains the maximum observed

gage-height for the mcnth. Note that this value is not the

maximum mean daily gage~height.
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Age 12v 22d2.--This field contains a code identifying the entity
tret orsrates the station. Cince DNAEE has primary responsibility for
-n2ze rrations, the ccde "01" is used.

District code.--This is a two digit numeric code (see table 5)
identifyirg the District of DNAEE responsible for the data pertinent
to this stztion.

Staticn name.--This field describes the name of the river and

irs IZcretion of the station. Common names established in conjunction

with DIJAEZ axnd CPRM are used.

g
(o
H

=)

inaze area.--The area of the hydrographic basin, in square
k¥ilczmeters, wnose waters contribute to the flow past the station.
DNAZZ established the official drainage areas to be used.

Processing date.--The year, month, and day indicating when

zction was last taken on this record. CPRM will report the date that
this record was created on magnetic tape.

Account rumber.--This is, as yet, an undefined number identifying

the azccoun®t which will have fiscal responsibility for the station.
This field is left blank by CPRM.

tate code.-~A two character code identifying the State in which
tne station—és located (see table 5).

Resarvel space.—-This is U5 characters of space reserved for

TuTture expansion of the file. This field is left blank by CPRM.

Ccntrel ccde.--This 1-byte code permits deletion of designated

rez2ords fror the historical file. This is written as a "blank"



Table 5.--DNAEE Districts; their names and codes, and represented
States (with codes) as of 5/10/74

DNAEE District Headquarters
Districts (with Codes)
1st Porto Alegre (01)
2d Curitiba (02)
" 3d SZo Paulo (03)
5th Belo Horizonte  (05)
6th Recife (06)
t b4
8th Goiania (08)
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States represented fwith Codes)

Rio Grande do Sul

Santa Catarina

Parang
Santa Catarina
(Norte)

S8o Paulo
Espirito Santo

Guanabara
Minas ‘Gerais

Rio de Janeiro’

Alagoas
Bahia
Ceard
MaranhZo
Paraiba
Pernambuco
Piaui

(sul)

Rio Grande-do Norte -

Sersipg
Territdrio de

Fernando -de Noronha

Acre

Amazonas
Para”-
Territdrio do.

Anapi
Ronddnia
Roraima .

Distrito Federal

GCoids
Mato Grosso

(RS)
(sc)

(PR)
(sC).

(sp) .

(ES)
(GB)
(MG)
(gg)

(AL) -
(B&)
(CE)
(MA).
(PB)
(PE)
(PI)
(RN) .
(SE)-

(FN)

“(aC)

(am)
(Pa)
(AP)
(rO)
(=R)

(DF)
(Go)
(1)



Existing Data

A1l existing mean daily gage-height data for the transitional
reriod 1970-74 possessed by CPRM and stored on magnetic tape needs
<0 be converted by CPRM to the format presented above, and passed
oi megnetic tape to CAEEB. This can oﬁly be done after the proper
ccdes for station numbers and names of_stationé have been supplied
to CPRM by DNAEE Districts. Purther analysis and procéssing of this
déta by the Districts and CAEEB to produce tables of discharges can

fecllow existing procedureé'established for the historical data.
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SIH Personnel

The successful processing of hydrologic data in Brazil depends
upon thé combined effgrt and surport of the Projeto Hidrologia apd
CAEEB. Tofg large extent the future success of SIH depends upon the
competent guidance of the responsible administrator of CAEEB. Ideally,
of course, this supervisor would have a background in both hydrology
and computgr science. In practice such an individual will be difficult
to find. But,'the person should have experience in one area or other,
preferably hydrology and then given additional pyaining in computer
science. Training.in hydrology requires more training to acquire than
a cursory knowledge of computer science. i

There exists a need for someone within CAEEB to serve as an

rchivist for the SIH. Since there are only a few number of:;AEEB
personnel associated with the project it seems difficult to Justify
this position for only this project. However, there is not an
‘equivalent position within the Divisao de Anflise e Processamento
within CAEEB. Organizationally, it seems logical to establish an
archivist position in this Divisdo under the authority of its Chief.
"Basically, the function of an axrchivist is to maintain a chronological
file of all computer runs made to debug programs, a8ll requests ﬁade

for modifications of programs, all documentation of systems and

related programs, and all associated correspondence.
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Correspondence

20 maintain an zudit trail of all activity related wo the
comouterized part of the SIH is the reason to have all requests made by
eitner DINAEE Headquarters or its Districts in writing. A secondary
rurpose of requiring a formal request is that this requires the sponsor
+» devote thought, and some preliminary analysis; to the request.
Fu;ther enalysis should be conducted by CAEEB system analysts with the
aim of determining the impact of this modification upon the overall
svstemn. To the greatest possible extent, SIH i; to be maintained as a
wniform system for use by all Districts. |

Any changes to the system requested by a District which will impair
<22 use of the system by other Districts can be answered with a formal

[Ppa

gzrizl for the requested modification. If necessary these communications

(]

cen Te nade by CAEEB through DNAEE Headquarters.
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Documentation

There are diverse organizations involved with the SIH, For this
reason standards (padr3es) need to be established for transferiing.
information between éntities and defining areas of responsibili?ies.
They will,gélso, serve to créate a uniformity in proceedings such as
’Arequests'from individual Districts for changes to fhe system.

A responsibility of DIASE Headquarters, in conjunction with its
Districts, CAEEB, and CPRM, will be to define the requirements for
such standards in a numbered series of documents bearing dates. In
this series, for instance, instructions issued iy DNAEE Hea&quarters to
the Districts will be assigned different numbers from instructions
issued by CAEEB to the Districts. The requirements for the ekcha;ée
of information will be included as part of the documentation. As an
example the appropriate CPRM Agency could transmit to the pr;éér
District of DNAEE the following information for a station at the same
time it transmits the tables of mean daily gage-heights:

o Discharge measurements

o Reports of station inspections

0 Originally cbserved gage;heights
o Station surveys

o Station installation design forms

o Cross-~-secticns

o Levels
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inl;r extenzive modifications to the system would be assigned

t2l nunmbers in.the documentation. Changes affecting current
overztions would be issued as replacement documents for already
exZzting documents. Suppose that a District suggests a new method of
producing rating curves which is approved by DNAEE Headquarters for all

icts, then the number assigned to this document would be the same

n
ok
"3

as the old number but the document would bear the annotation "revised"
=3 contain & new date. In contrast, when the documentation for
r_uviometry is desveloped, it will be assigned a different set of
coniugzte numbers within the numbering system.

Incidentally, none of this has been written with the intent of
dovngrading existing instructions. The material thus far encountered
is well written; it only appears to be scarce and difficult to locate.

eiither is the discussion intended to infer that normal correspondence

27
-

should ve included as documentation. However, existing basic documents
:.’ - ." Z ” P -~ " ”" P

as "2-21ise Hidrologica,"” Analise Preiiminar de Cotas, and "Analise

dzz Descargas Medias Diarias" ought to be included as a part of DNAEE's

cnzribution Lo this numbered series.

Caeeb's respensibility will be to document the system of computer

s ]
0

rcgrems

omorising SIH. This documentation will consist of several
Tarts. The system will consist of several parts. The system should be
docurmanted for internal purposes of CAEEB in which the functioning of

ta

M
ey

rograms is dascribed. The organizational procedures used
Ln+°“1a 11y by DFD for physically processing the data need to be

tevelcoped, Users of the system need to receive a generalized
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description of the 6peré%ions of the system. They also need to be
given a description of the contents of various forms with instructions
‘which provide the details for completing the forms.

Basically,.s numbered series of documents will serve to enforce
standards which will in.turn guarantee a.homogeneity in the basic
"hydrologic data comprising SIH. In addition a numbered series of

documents, by nature, will assure that all documents are filed

- together.
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Data Contrecil

¢ chari shown in fig, 6 is used by the lst District and some
sinzrs.  Since it provides exact control of all phases in the pro-
c=ssing of the historic data it should t= used routinely by all
Districts. Similar charts cén be prepafed by both DNAEE Headquarters

A PAT

:nd CAZER Tor controlling the flow of the current data.
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<2 rapidly expanding population, Brazil needs the kinds of
irformation hich can be provided by the Sistema de Informagles

Zidrz2Zziczs.  With future expansion of the system more entities will

B
'
r

nvdolvedl in data collection, analysis, and processing. All of

“his ectivity will require close cooperation. Control of the system

documertation. Correspondence other than that required for the
criinary transmission of data and results can be communicated formally.
he sucessstud implementation of the basic hydrologic data subsystem
¢ SIZ will zrovide a firm base upon which the remainder of the

-s72r can be Zeveloped.
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