3.2.3 ILiving standard

Economic growth would rise up the people's family income and people
would improve their living conditions in accerdance with their family
income. They enhance not only their houses but their assets holdings.
From this point of view, living standard is one of essential Ffactors to
estimate an enhanced benefit of a flood control project in the future.

Family income would increase in proportion to economic growth,
espacially to GRDP per capita, in geneval. On this assumption of the
relationship between family income and GRDP per capita, the average wmonthly
family income in the basin is projected at Cz315%,542 in the year 2000 at
1986 constant prices and at Cz$21,487 in 2020 respeciively, according to
GRDP projection and family income of Cr$20,748 in 1980, i.e., Cz$8,015 in
1586 prices.

As for household expenditure, its distribution seems to change with
regard to growth of family income. According to Table IV.2.16, expenditure
for housing accounts for 7.7% of the total expenditure. Although
correlation between two expenditures is not available in Brazil, elasticity
of this expenditure to the total is almost 1.0, based on the Japanese
statistical data. ©On this assumption, the expenditure for housing would
increase ceorresponding te the growth of family income, that 1s, GRDP per
capita. Furthermore, expenditure for personal property accounts for 17.0%
of ~ the total expenditure. This expenditure would also increase
corresponding to the growth of GRDP per capita, as well.

3.2.4 Budgetazy allocation

Cne of the biggest constraints for implementation of projects. is often
budgetary restriction. Since flood control facilities are constructed by
DNOS in Brazil, the budget of DNOS5 is quite significant for promotion of
this project. The budget for floecd control is closely related to the
national economy, as mentioned in Section 2.3.4. Moreover, it is assumed
that the past tendency of the national iavestment will e kept hereaftex.
Thus, the budget projection is estimated on the basis of following
assumptions:

(1) The revenue of the federal government accounts for 9.9% of GDP and
the national disbursement equals to the revenue;

(2} The national total investumenkt for flood contrel facilities accounts
for 0.5% to 1.0% (average 0.62%) of the national disbursement; and

{3) The regional share to Santa Catarina accounts for 1.5% to 2.7%
{average 1.96%) of the national investment.

Table IV.3.4 shows projected annual investment for flood c<ontrol
projects in the state of Santa Catarina. According to the table, the

projected investment in Santa Catarina in 1990 becomes to between Ccz$172109

in high scenario and Cz$5%10% in low scenario and to Cz$8x10° on an average
at 1986 constant prices. In the same manner as in 1990, the investment in

the year 2000 will reach to between Cz$30x10° in high and Cz$8x107 in low,

and Cr$14x10% on an average. For the Itajai river basin, some percentage
of the foregoing investment would be used for the local portion of the
total investment expenses to the proposed plan.
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3.3 Land Use Plan
3,.3.1 General

The national government has released national development plans since
it started in March 1985, as mentioned Section 3.1.1. The state and
municipal governments, however, have not officially presented any regional
development plans and/or land use plans yet so far. Although some of

municipal governments are trying te formulate land use plans in urban areas
and to promote making some regulations and guidelines for land conservation
in rural areas, land use policy ox developmeﬁt plan all over the entire
basin is not available at the present time. Hence, a land use pian in this
section is only restricted tc propose its development tendency in the
basin,  referring to the natilonal development policy and an empirical
expanding trend of both the basin itself and other areas related to the
basin.

3.3.2 Land use plan

For a master plan study, a land use plan is one of fundamental works,
A landﬂuse plan must conforim. te regional development policy and have no
discreépancy among land use categories. It must also keep flexibility and
soundness wifh regard to utilization of land resources. Concurrently, a
land use plan generally intends to construct a city so as to withstand
various natural disaster. In particular, in oxder te contrel a flocd
losses, & land use policy should contain an urban area to sprawl and
restrxict ungraceful building coverage in an urban area, in addition to
establishment of flood contrel facilities.

Industrialization is given a top priority by the national development
plan, “3. PND", Accordingly, the industrial sectoxr, especially
manufacturing industry in the basin, wiil be promoted more than before. The
services' sector will be accompanied with this policy, as well.
Consecquently, urban centralization of population is inevitable. Cities
will have to produce new subdivisions for coming industriss and new people.

In the year 2020, following munlcipalities will have urban population
of more than 20,000 and 80% o¢f urban population to total municipal
population, as shown in Table IV.3.5: Itajai, HNavegantes, Blumenau,
DBrusgue, Gaspar, Indaial, Pomerode, Timbo and Rio do Sul. Among these
municipalities, six municipalities, i.e., 1Itajai, Blumenau, Gaspar,
Pomérode, Timbo and Ric .de¢ Sul, have an urban density of more than &0
persons/ha, if the urban areas in 2020 are assumed to keep the same acreage

as those in 1980. This density, 60 persons/ha, is almost egual to an
average density of densely inhabited districts in Aomori prefecture, a
sister state of Japan. This density might be a limitation of population

density. Since the six municipalities have urban population of 79%4%103 in
20620, their . urban areas expand to 'about 13.2x103 ha from 8.5x103 if the
density is led to keep .in 60 persons/ha. These urban areas are 1.6 times of
existing urban areas, As a result, urban areas in the basin grow at least
to 20.2x103 ha in 2020,

Population density of existing urban areas in the basin area still
less than 60 persons/ha. BAccordingly, increment of urban population will be
absorbed into existing urban areas in early stage. Industrialization makes
urban population increase more rapidly than before. Excessive urban
population in the future will be not abscrbed in the existing urban areas
and causes to spread their urban areas out to surroundings of existing
urban areas. Since there iz little room for expansion of urban areas in
flood vulnerable areas, new urban areas will be developed in hinterlands of
existing urban areas. Therefore, municipal authorities concerned should
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lead urban development into hinterlands of towns by develdpment guidelinas
to maintain environmental soundness and to avoid urban disaster.

In oxder to avold sprawling urban areas and flood disaster in these
cities, urban residential areas should be established in line with the
following points:

~ Establishment of land use zoning to avoid urban disasters such as
floed;

- Creation of zoning permit in terms of building restrictions such as
use district, coverage and floor-area ratio, Lo aveid environmental
polliution;

and

- PBre-investment in physical infrastructure in accordance with land
use zoning plan,

The national development plan promotes to cultivaté new arable lands
to increase agricultural production in the c¢ountry and announces the
agrarian reform to modernize the agricultural structure. In spite of
depopulation in rural areas in the basin, agricultural lands such as crop
and pasture land will increase by farm mechanization and technical
innovation, so¢ lots of not vkilized areas and unidentified areas as of 1980
will be put to practical use for agricultural activity such as farming and
stock raising in the future. Moreover, unit vyield will improved by
technical innovation such as improvement of both planting and breeding, and
fertilization, and by the agrarian reform. Even in agricultural lands in
flood vulnerable areas where agricultural activity is developed, a
transition of agricultural structure will be executed in the same way.
Agricultural lands there will not be converted into industrial and/cr urban
areas in the future, because urbanization will be concentrated in the
existing major cities mentioned above. Therefore, agricultural lands in
flood vulnerable areas will be kxept in the samé land use pattern until 2020
as before, though their productivity will be highly improved.

Deforestation should be kept in control with more rigor in the future,

so natural forest will be maintained in some level. On the other hand,
reforestation would be promoted to keep an ecoleogical balance in the basin
and to retard rainfall to xunoff. Thus, forest lands including both

natural and artificial lands will also increase in the basin.

Land area in the basin will be utilized as follows in the futﬁre, in
order to attain an expected economic growth and Lo keep soundness in
envircnmental balance:

{1} Urban areas will increase at least 4.7x103 ha and grow up to 20.0x103
ha or 1.3% of the total area by the year 2020. Incremental portion of
urban areas is mainly céntralized into major municipalities located in
the flood wvulnerable areas. However, it will be led to expand to
hinterlands of existing urban areas. Thus, existing urban areas in
the flood vulnerable areas will be kept in the same situation as

. before, though population density will increase more than the present
one; and

(2) Since agricultural lands in flood wvulnerable areas have highly been
developed as compared with other area, development of agricultural
activities will be executed in rural areas in the basin to avoid a
flood damage. Thus, not utilized areas and unidentified area as of
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1980 will bhe put into practical use for agriculture and . agricultural
lands in flood wvulnerable areas will be kept in the same land use
pattern until 2020 as before.
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Table TV.2.7

POPULATION DISTRIBULTON BY COLOR :

1980

Brazil

Santa Catarina Ttajai River

Fopulation
White
Black
Yellow
Brown
Not declared

Total

Percentage Distribution {%)

White
Black
Yellow
Brown
Not declared

64,540,467
7,046,908
672,251
46,233,531
517,897

119,011,052

Basin
" 3,317,666 649,409
16,007 8,355
2,592 126
219,911 14,343
13,126 1,765
3,828,292 673,998
91.4 96.4
2.1 1.2

0.0 0.0

6.1 2.1

0.4 0.3
100.0 100.0

1980

Number is not present population but resident population.

ACADEMIC CARFER OF PERSONS 10 YEARS OLD AND OVER

Total
Note :
Souwrces : E0G2b and E(038
Table TV.2.8
BY ARFA
Grade

Santa Catarina Itajai River

Number of Person
Elementary (4 years)
First Grade (8 vears)
Second Grade {3 years)
College/University
Master/Doctor Course

Total

Percentage Distribution (%)
Elementary

First Grade

Second Grade
College/University
tlaster/Doctor Course

26,506,591
7,416,682
5,425,665
1,809,518

63,037

41,221,993

Bagin
1,235,485 264,939
301,831 58,696
138,968 26,704
38,4458 6,517
1,162 ibi
1,715,889 357,007
7 74,
17. 1

Sources EOZS and EQ39
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Table IV.2.9 POPULATION DISTRIBUTION BY RELIGION : 1980
Item Brazil Santa Catarina Ttajai River
B Bagin

Population

Roman Catholic 105,861,113 3,209,497 541,249
Traditional Protestant 4,022,343 284,621 109,900
Pentecostal Protestant 3,863,503 80,437 11,800
Kardecist Spritualism 859,516 10,574 889
Afro-Bragzilian Spiritualism 678,714 3,649 537
Oriental Religions 257,008 745 63
Judaism 91,795 244 36
Other. Religions 1,124,280 21,881 7,485
No Religions 1,953,096 10,020 1,108
Not 8Specified 299,686 6,624 923
Total 119,011,052 3,628,292 673,988
Percentage Digtribution (%)
Roman Catholic 89.0 88.56 80.3
Traditional Protestant 3.4 7.8 16,3
Pentecostal Protestant 3.2 2.2 1.8
Kardecist Spritualism 0.7 0.3 0.2
Afro-Brazilian Spiritualism 0.6 0.1 0.0
Oriental Religions 0.2 0.0 0.0
Judaism 0.1 0.0 0.0
Other Religions 0.9 0.6 1.1
No Religions 1.6 0.3 0.2
Net Specified 0.3 0.2 0.1
Total . 100.0 100.0 100.0

Note : Number is not present population but resident population.

Sources : E025 and E038
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Table IV.2.16 AVERAGE FAMTLY EXPENDITURE BY EXPENDITURE GROUP
IN FIORIANOPOLIS : 1981

Ixpenditure Group Percentage

Distribution (%)

Food e Beverage 47 .4
Clothing & Other Wear _ 11.5
Household Furnish e Equipment 3.3
Household Operation 3.0
Hygiene & Medical Care 6.6
Personal Care 9.4
Public Utilities 4.2
Transportation 1.9
Housing . T.7
Personal Effects 2.2
Miscellaneousg Services 2.8
Total 100.0
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Table 1IV.2.18 RELATION BETWEEN GDP AND FEDERAL REVENUES

Revenue of the Federal GDP A/B
Year Govermnent {1
{A) _ {B) (%)

1970 17,698 196, 110 9.02
1971 | 24,842 : 261,102 9.51
1972 37,760 345,001 10.94
1973 50,705 483,340 10.49
1974 75,279 707,978 10.63
1975 103,271 1,009,674 10.23
1976 174,580 1,625,134 10.74
1977 260,107 2,486,770 10.46
1978 388,702 3,763,867 10,33
1979 575,653 6,311,762 9.12
1980 : 1,284,271 13,163,818 9.76
1981 2,480,049 25,631,772 9.68
1982 5,130,183 50,815,295 10.10
1983 12,016,596 120,267,535 9,99
1984 38,140,496 386,967,409 9.86

Note : /1 The amount comes from Banco Central do Brazil which estimates
it at account. day of December 31, so it is different from the
actual revepue of the Federal Government.

Source : E00S
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Table I1V.2.20 VALUE OF PRODUCTION IN PRIMARY SECTOR IN THE TTAJAT RIVER
BASTN AND SANTA CATARINA @ 1980 |
' (Unit : Cr$103)

Description Itajai River Basin Santa Catarina
Crops 8,022,987 44,749,764
Livestock 2,917,129 ' 39,619,412
Fishery 1,077,448 2,142,886
Forestry 751,084 6,744,508
Rural Industry 571,187 3,311,981
Total 13,334,815 96,568,551

Table 1V.2,21 HARVESTED ARFA, UNIT YIELD AND PRODUCTION OF CROPS IN
- THE TTAJAT RIVER BASTN AND SANTA CATARTNA : 1980

Itajai River Basin : Santa Catarina
Description ——————-~— e e e e e e e e
Harvested Unit Production Harvested Unit Production

Area Yield Area Yield

(ha) {tons/ha) {(tons) {ha) {tons/ha) {tons)
Rice 30,512 3.4 104,754 153,521 2.8 428,868
Maize 87,151 2.6 226,620 1,127,461 2.7 3,009,995
Cassava 18,694 20.1 374,896 60,995 16.3 995,195
Beans 25,802 8 21,245 238,359 0.5 119;972
Onion 9,066 8.8 79,823 12,248 8.5 103,605
Sugar cane 4,123 63.9 263,387 22,632 51.7 1,170,361
Tobacco 31,489 1.6 49,862 76,642 1.7 127,401
Others 20,973 - - 623,977 - S
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Table IV.2,22 HARVESTED AREA, UNIT YIELD AND PRODUCTION OF CROPS IN
THE ITAJAT RIVER BASIN AND SANTA CATARINA @ 1984

DESCI T PEION i o e e s
Harvested Unit Production Harvested Unit Production

Area Yield Ares Yield

(ha)  (tons/ha} (tons) (ha) (tons/ha) (tons)
Rice 26,9982 4.2 113,793 139,281 3.3 453,067
Maize 66,881 5 167,167 937,731 2.5 2,345,207
Cassava 22,459 15.2 340,813 83,102  13.1 1,090,368
Beans 48,716 0.9 44,089 393,891 0.8 310,439
Onion 8,897 5 84,539 12,157 9.1 111,116
Sugar cane 4,222 56.9 240,123 20,454 47,7 976,487
Tobacco 35,472 1.6 57,867 91,325 1.7 151,650
Others 21,121 - 248,993 550,408 - 2,558,657
Source EO70

Table IV.2,.23 VALUE OF CROP PRODUCTION IN THE ITAJAL RIVER BASIN AND

SANTA CATARINA : 1980
{Unit ! Cr3103)

Description Itajai River Basin Santa Catarina
Rice 1,085,303 - 4,087,450
Maize 1,159,074 17,115,283
Cassava 1,020,246 2,964,057
Beans 400,762 2,358,310
Onion 1,552,986 2,069,141
Sugarcane - 168,318 792,445
Tabacco 1,907,369 4,306,178
Others 748,909 11,066,900
Total 8,022,967 44,749,764
Source @ E053 and FEO65
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Table IV.2.24 LIVESTOCK PRODUCTION IN THE TTAJAT RIVER BASIN AND SANTA
CATARINA © 1980

Description Unit ITtajail River Basin Santa Catarina
Cattle heads 58,197 383,283
Pig heads 225,638 4,385,089
Chicken heads 7,574,927 - 156,227,579
Horse heads 2,042 ' ' 5,963
Sheep heads 3,008 23,893
Caprine heads 1,062 14,181
Milk k1 66,372 - 534,157
Wool ton 11 151
Egg 103 dozen : 7,617 54,878
Bee products ton 104 831

Source. 1 EQH2

Table 1IV.2.25 VALUE OF LIVESTOCK PRODUCTION IN THE ITAJAT RIVER BASIN
AND SANTA CATARINA : 1980
{Unit : Cr$l103)

bescription Ttajai River Basin  Santa Catarina
Cattle 582,544 5,318,473
Pig 636,774 13,914,905
Chicken 753,188 10,027,079
Milk 655,449 5,555,776
bgg 202,383 1,741,817
Others 86,391 3,061,362
Total 2,917,129 39,619,412

Source : D52
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Table 1V.2,26 FISHERY PRODUCTION IN THE ITAJAI RIVER BASTN AND SANTA
CATARINA @ 1980

Deseription Itajai River Basin Santa Catarina
Fish 79,742 103,595
Crustacean 1,276 9,997
Mol lusle 4,217 4,513
Total 85,235 118,108

Source : E068

Table IV.2.,27 VALUE OF FISHERY PRODUCTION IN THE ITAJAT RIVER BASTN

AND} SANTA CATARINA : 19380
{Unit : Cr$103)

Fish _ 766,795 1,350,782
Crustacean 199,115 677,232
Mol lusk 111,538 114,872
Total 1,077,448 2,142,886
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Table 1IV.2.28 FORESTRY PRODUCTION IN THE ITAJAI RIVER BASIN AND SANTA
CATARINA @ 1980

1. Natural Production

Mate tons 5,219 50,345
Firewood 103m>3 1,201 4,117
Timber 103ms3 307 1,638
Cabbage Palm tons 253 873
2. Forested Production
Firewood 103m3 6 406
Timber : 103m? 5 376
Timber for paper 103m?3 14 3,690
Seedings 103 1,678 13,630

Table IV.Z2.29 VALUE OF FORESTRY PRODUCTION IN THE JTAJAT RIVER BASIN
AND SANTA CATARINA : 1980

{(Unit : Crgin?)

1. Natural Production :
Mate 93,569 679,247

Firewood 188,509 697,117
Timber 433,743 2,820,356
Cabbage Palm 9,133 19,425
Sub-total 724,954 4,216,145
2, Forested Production
Firewood 1,846 . 100,580
Timber 6,776 626,097
Timber for paper 11,786 1,769,139
Seedings 5,722 _ 32,5647
Sub~total ' 26,130 2,028,363
Tatal 761,084 6,744,508
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Table TV,2.30 VALUE OF RURAL INDUSTRY PRODUCTION IN THE ITAJAT RIVER
BASTN AND SANTA CATARTNA @ 1980

(Unit : Cr$103)

Description | Itajai River Basin Santa Catarina
Sugar 2,51h . 19,087
Spilit sugar cane . 4;193 . 30,224
Syrup 26,214 87,927
Custard 37,350 61,123
Butter 14,174 43,330
Cheese 103,129 TT4,424
Cassva-~related 33,813 368,636
Grape-related _ 3,601 87,590
Rice _ - 2,082 25,824
Tabacoo 41,007 97,796
Coffee o 1,519 4,492
Corn-meal 988 12,395
Lard 102,796 522,887
Meat 161,841 714,188
Sausage _ 23,718 432,391
Bacon 12,2687 29,607
Total 571,187 3,311,981

Source : E0H2
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AND RIVER STRETCH IN THE PROBABLE INUNDATION AREA OF THE ITAJAL RIVER BASIN
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Table IV.3.,5  POPULATION DENSITY IN MAJOR URBAN AREAS IN 1980 AND IN 2020

Urbsn Population DPercentage Built-up Density

Municipality — = —emeeemeeeo—oeseee of Urban Pop. Area(ha) (Person/ha)
1980 2020 1980 2020 in 1980 1980 202011

Camborin 0 0 0] 0 0 - -
Tihota 1,408 1,501 17 28 150 ] 10
Itajaix 78,779 187,215 91 96 1,940 41 97
Navegantes 8,381 20,033 69 81 600 14 a3
Ascurra 3,736 10,687 69 80 180 20 56
Benedito Novo 3,767 4,359 35 66 140 27 31
Blumenau* 146,001 418,571 94 a8 4,410 33 95
Botuvera 472 . 506 13 21 60 8 8
Brusque 37,923 65,575 92 92 1,280 30 52
Gaspar®* 13,725 45,285 54 a2 700 20 85
Guabiruba 4,239 6,938 59 68 160 25 43
Indaial 18,263 47,879 64 87 1,090 17 44
Luiz Alves 1,037 1,173 16 39 40 26 29
Massaranduba ¢] 0 0 i 0 - -
Pomerode* 8,924 23,5831 62 BG 260 . 34 92
Presidente Nereu ‘646 h4Z 20 40 50 13 11
Rio dos Cedros 1,584 1,487 22 40 130 14 11
Rodeio ' 4,643 8,260 58 85 160 29 572
Timbo* : 14,458 41,982 81 a4 520 28 81
Vidal Ramos 982 1,850 11 26 T0 14 24
Dona, Emma 811 1,321 23 57 : 30 27 44
Thirama 8,230 21,207 35 63 280 28 73
Presidente Getulio 4,780 9,337 47 75 270 18 35
Witmarsum 328 463 10 19 40 8 12
Agrolandia 1,266 2,227 21 33 30 i4 25
Agronomica 511 407 1 i 60 9 7
Atalanta 620 927 i8 24 40 i6 23
Aurora, 408 541 8 16 30 14 i8
Imbuia o921 3,467 26 .43 60 15 58
Ituporanga 5,305 12,978 31 53 370 14 35
Laurentino 1,595 3,023 40 66 70 23 43
Lontras 3,789 6,731 52 80 170 22 40
‘Petrolandia 934 436 14 15 70 13 6
Pouso Redondo 3,189 7,828 30 59 140 23 56
Rio do Caswmpo 1,054 1,028 18 41 130 8 8
Rio do Oeste 1,549 748 21 24 180 10 5
Rio do Sul* 33,382 76,865 92 98 700 48 110
Salete 1,869 4,653 34 5h 80 23 58
Taio 6,234 8,454 34 63 320 19 26
Trombude Central 2,292 2,767 32 54 100 23 28
Total 428,314 1,055,176 64 86 15,150 28 70
Total of '

Major cities{: 295,250 793,859 88 96 8,530 35 93

Note ! /1 In case that urban area is the same as that in 1980.
/2 Municipalities having a mark of "%, '
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g

B0
EO02

DIV
£004
EOOH

EOO6

EOOT
EOOY

EOOS
EO10
FEOHT

B2

£021
K022
K023

EO24

LIST OF REFERENCE AND DATA BOOKS

GENARAL

Bacia do Rio Itagai - Caractorizacao
dos Usos ¢ das Disponibilidades
Hidricas

Oct,, 1984

T PND; 1T Plano Nacional de Desenvolvimento Nov. 1485

Da Nova Republica 1986 -~ 1989
Projeto

Relatorio 1984 - Banco Central Brasil
Analise Conjuntura de Santa Catarina
Nol/la Semestre/198%

Analise Conjuntura de santa Catarina
NoZ/2a Semestre/1985

Prajeto, Contencao de Enchentes

Contas Nacionais do Brasil
Melodologia e Tabelas Estatisticas

Simulador de Grandes Macroeconomicas,

1985

1985

1944

1986

1984

May 1984

Metodologia Extensiva da conta de Producao

Conjuntura
Conjuntura
Conjuntura

Levantamento Sccio-economico

CENSUS
Anuario Estatistico do Brasil-1984

Anuario Estatistico do Brasil-1985

" Numeros de Santa Catarina / 85

Censo Demografico Dados Distritais—1980

June 1985
Aug. 1985
Mar. 1986

1987

May 1985
May 1986
May 1985

1982

Volume 1- Tomo 3- Numero 21, Santa Catarina

Iv- 89

MMIL, DNAEK

Republica

TFederativa

do Brasil

Banco Central
do Brasil

GAPLAN

GAPLAN

Municipal de
Brusque,
Santa-
Maria-RS

PGV

GAPLAN

TGV
GV
FGV

Municipality
of Blumenau

1BGE
IBGE
GAPLAN

TRGE







No Title lssued on Issued by

B025  Censo Demografico Dados Gerais-1980 1982 IRGE
Volume 1~ Yomo 4- Numero 21,Santa Catarina

BO2E Censo Demografico Mao—-de-Obra - 1880 1983 TRGE
Volwune 1- Tomo 5- Numero 21, Santa Catarina

12027 Censo demogralico Familias e domicilios 1984 TBGE
1980, Volume 1 - Towe 6- Numero 21,
Santa Catarina

EO28  Censo Industrial Dados Gerais — 1980 _ 1984 18GY
Volume 3-Tamo 2- Numero 21, Santa Catarina

1024 Censo Comercisal Dados Gerais -~ 1980 1984 IBGE
Volume 4 - Numero 21, Santa Catarina

K030 Censo dos Servicos Dados Grais - 1980 1984 IBRGE
Volume 5 - Numero 21, Santa Catarina

EQ31 Censo Industrial, Santa Catarina-1975 1979 IBGE
Serie Regional, Volume 2 - Tomo 19

K032  Censo Comercial, Santa Catarina-1975 1880 THGE
Serie Reglonal, Volume 3 - Tomn 19

033 Censo dos service, Santa Catarine-1875 1981 TRGE
Serie Regional, Volume 4 - Tomo 19

O34 Censo Demografico, Santa Catarina-1970 1973 1BGE
Serie Regional, volume I - Tomo XX

K035 Censo Demografico de 1860, Santa (Catarina 1968 TRGE
Serie Regional, Volume T — Tomo AV - Parte 1

F036 Censo Demografico Dados Gerais-1980 1983 IBGE
Volume 1 - Tomo 4 - Numero 1, Brasil

w3y Censo Demografico Mao-de-Obra ~1980 1983 IBGE
Volume 1 - Tomo 5 - Numero 1, Brasil

038 Censo demogrfico Familias e.domicitlios 1583 IBGE-
1980, volume 1 - Tomo 6 - Numero 1, Brasil

E039 Censo Industrial Dados Gerais-1980 -Volume 1984 1BGE
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1. INTRODUCTION

‘The occurrence of a large scale of floods has been a common natural
disaster in the Itajal river wvalley, which caused a tremendous amount of
flood damages to the region. In particular, floods which occurred in 1983
and 1984 not only caused the great trouble toe the population of the Itadjal
basin, but also gave flood damages to property items of private and public
sectors and agricultural preoducts. Furthermore, a long inundation duration
due to flood interrupted the basin economy.

The objective of flood damage srudy is to count up the damage amount
of varicus kinds of property items caused by different magnitude of floods
happened in the past. Although some records of actual flood damage of the
yvear 1983 and 1984 exist, there is no complete flood damage records
covering all damages due to fleooding by municipality in the Ttajai river
basin. Besides, records of flood damage is only confined to the cases of
both 1983 and 1984 floods. As a result, probable flood damages have to be
estimated by analytical methods.

The flood damage study is analyzed with the following procedures;

~ Firstly, an analysis 1s made in terms of actual flood damage records
caused by 1983 and 1984 floods in order to enumerate damage amount
corresponding teo the magnitude of both floods.

- Secondarily, probable inundation area covering flooding area caused
by whatever scale of flood has to be estimated on the. basis of
inundation area due to 1983 and 1984 floods and topographic

conditions. The selection of those two fleoods is considered to be
“reasonable since both floods are categorized as a large scale of
fiood. Probable inundation area means the Study area in this
report.

— Thirdly, the wvarious kinds of propaerties! wvalue in probable
inundation area are surveyed and analyzed as property items
vulnerable to fleoding.

- Fourthly, hydrelogical analysis is made in the light of area-depth-
duration by different maganitude of flooding and different type of
floods.

- Finally, probable flood damage by different scale of flooding is
estimated based on study items mentioned above.

In this flcod damage study, the components of flood dJdamages are
classified inte five items, mnamely, crop, livestock, building, indoor

movables inside building, infrastructure. The five items categorized as
direct damages are the damage amount of various kinds of properties
identified in Study area, The last item broadly indicates the loss of

economic activities in the Study area due to flooding.

The procedure of flood dawage study is shown in Fig V.1.1.



2. EXISTING RECORDS OF PAST LARGE SCALE OF FLOODS

Among the past big floods, the floods broke out in 1983 and 1984 are
considered Lo be large scale of ones occurred in recent years, With
respect to two big floods mentiohed above, the following descriptions are
made in terms of area-depth-duration and flood damage records.

2.1 Area-Depth-Duration

The characteristics of two flooding are explained in such a way that
inundation area along the Itajai river was bigger in 1983 than in 1984,
whereas inundation area along the Itajai Mirim river was bigger in 1984
than in 1983. fherefore, as shown in Fig V.2.1, inundation area along the
Itajai river indicates one caused by 1983 flcoding, while inundation area
along the Itajai Mirim river shows one caused by 1984 flooding. Inundation
area caused by two floods spreaded over twenty municipalities, of which
inundation area in Itajai and Brusque indicates one due to 1984 {flood.
Total area under inundation caused by two floods was approximately 270 km2
which 1s about 2% of catchment area (15,220 kmZ?) of the Itajal river basin.

Table V.1.1 shows a list of municipality npame and the proportion of
inundation area to each municipality one. Most of urban residential area
suffered from inundation.

A extensive survey concerning to water depth in inundation area was
conducted by & local engineering firm {HIDROTERRA S.A.). Although water
depth depends on the topographic condition of place at which water depth
was measured, the noteworthy record is that there were many measuring
points at which water depth was more than 2 m.

A reconnaissance was conducted by the study team in order to interview
local people about duration of inundation. The duration was averagely 1
week along the Itajai river and Itatai Mirim river in 1983 and 1984 floods
respectively. The maximum duration reached to 2 weeks at some places in
the downstream of Itajai river.

2.2 Actual Flood Damage Records

The observation of flood damages record in 1983 flecoding makes it to
understand the fact that damage amount caused by 1983 floods in Santa
Catarina wers not negligible., 7The amount of direct flood damage caused by
1983 flood reached to about 340 billion Cr$ whose value was about 7.6% of
GRDP of Santa Catarina State. The noticeable point is that damage amount
incurred by private sector was far beyond those incurred by public sector
in both 1983 fleood. Agriculture was the most damaged sector whose direct
damage record was almost half of all damages in 1983 flooding.

The more detailed result of flood damages by municipality in the Study
area is shown in Tabkle V.2.1 {2/2). The problem is that flood damages are
not compatible among municipalities owing teo insufficient data. Items
described in this table are inundation population, the number of houses
affected by inundation, and each damage categories. :

Total aumber of inundation population caused by 1983 flood was about
142,700 in the Study area, which was around 64% of inundation population
(219,856) in Santa Catarina State. Although accurate analysis of flood
damages in the Study area can not be made, damage amount to builldings
inclusive of indoor properties is in proportion to the size of economic



activities by municipality. The biggest portion of flood damages to
puildings was recorded in Blumenau. TFlood damages of agriculture sector in
the Study area was not so outstanding as those counted in the entire Santa

Catarina state,



3. ESTIMATION OF PROBABLE INUNDATION AREA

The characteristics of inundation area due to 1983 and 1984 floods
shown In Fig V.2.1 were already explained in section 2. Although the
extent of inundation area depends on hydrological condition, probable
inundation area covering fleooding area of any magnitude of flood is
estimated by considering topographic cendition in the Study area and area
probably affected due to overflow of the Itajai river and its tributaries,
In this respect, inundation area due to 1983 and 1984 f£floods becomes the
important reference to estimation of probable inundation area. Fig v.3.1
shows the probable inundation area delineated on the topographic wap with a
scale of 1 to 50,000.

The probable inundation area covers the Itajai river and its
tributaries, namely, Itajai Mirim, Benedito, Itajal do MNorte, Itajai do
Oeste and Itajail do Sul rivers. The probable inundation area crosses over
seventeen municipal territories, of which major cities are Blumenau and
Itajax.

The probable inundation area is divided by river stretches for the
study of fleood analysis and selection of the flood protection priority
area. The ITtajai river is. divided into 13 stretches, Itajai Mirim b
stretches, Ttajai do Sul 3 stretches, Benedito 1 stretch, Itajai do Oeste 2
stretches, and Ttajai do Nerte 1 stretch.



1. PROCEDURE OF ESTIMATING DAMAGEABLE AMOUNTS

4.1 General

.The appraisal for damageable amounts requires a proper projection of
physical and socico-economic condition on which various types of property

value 1is estimated. For damage appraisal for project evaluation, the
present condition is merely a convenient benchmark ¢ understand damageable
amounts in inundation area. - Since the economy in Ttajail valley is expected

to grow in real term and the basin population is also expected to increase
in  the future, especially in urban area of municipality, forecast for
future socig-economic condition is the wvital study for the increase of the

damageable values in the probable inundation area. The increase of
damageable property value is assessed by the augment rate of unit property
value and of the number of damageable property items. The - value of

damageable property is expressed at 1986 constant price.
Damageable property value is estimated with the following procedure.
- Identification of urban and rural area in administrative territory
corresponding to each probable inundation area divided by river

stretch.

- ldentification of various types of properties in probable inundatien
-area

- Method of mesh survey

-~ Preliminary study on socio-economic condition in river basin related
to probable inundation area

- Estimate of present and future unit property value and increase rate
of property items.

-~ Distribution of properties
4.2 Identification of Urban and Rural Area In Municipal Territory of
Probable Inundation Area
Since the definition of urban and rural area is not clear in each
municipal territory, urban area is decided to be equivalent to urban
residential area in ceéntral part of each municipal territory. Seventeen

municipalities are related to the probable inundation area which is divided
by river stretches, some of which cross over a few municipalities.

4.3  Identification of Various Types of Properties in Probable
Inundation Area

Kinds of properties in probable inundation area are summarized as
follows;

- wvarious kind of crops on farm land
- livestock on pasture land

- various types of buildings faor household, retail aod wholesaler,
private and public services, manufacturing and mining industxy.



- indoor movables of bulldings specified above.

~ infrastructure such as roads, bridges and public utilities related
to water and electricity supply

4.4 Method of Mesh Survey

The probable inundation area is divided by meshes having intexvals
with 500 m which is equivalent to 25 ha. The elevation of the ground
surface is read out by using topographic wap with a scale of 1:5¢,000 or
1:10,000 in case of city area with low elevation. Having identified kinds
of properties, land use condition is categorized as paddy, sugarcane, and
other crops as farm land, pasture land for esbimating livestock value, and
residential area.

The total number of meshes based on river stretch and land ase is
1,146, Distribution of meshes by land use and river stretch number is shown
in Table v.4.1,

4.5 Preliminary Study on Socio-economic Condition in River Basin
Related to Probable Inundation Area

The assessment of damageable property value by river stretch is based
on the fundamental analysis of socio-economic activity in the Itaiail river
basin. The socio-economic characteristics of basin can be explained in
such a way that a large proportion of population concentrates on urban area
whereas rural area is sparsely populated, and most of economic activities
categorized as service, commercial and industrial sector tends to exist in
urban area. As a result, the concentration of damageable property value on
urban area is identified in terms of building together with its indoor
movables.

The principal crops in probable inundation area are represented by
paddy, sugarcane, and maize. Paddy fields are principally identified in
Ascurra, Rie do Sul, and Ttaiai along the river of Itajai Mirim. Sugarcane
in £lood plain is mostly planted in the downstream of Itajai river such as
Ilhota, Navegantes and Itajai.

4.5.1 Basic socio-economic indicators

Tables V.4.2 and V.4.3 shows population growth rate between 1970 and
1980 and density of population and houses in municipalities related to
probable inundation area. Population movement into urban area is
outstanding while the growth rate of paopulation has been negative in rural
area. Density of population and houses is by far larger in urban area than
in rural area.

A comprehension of general characteristics about population helps to
forecast future population in the same area. Table V.4.4 indicates
population prejectien in selected vyears. Assumptions required for
population projection are specified in the Sector Report IV of Socio -
Economy .

Based on the Table V.4.4, the number of houses in the coming decades
is projected on the assumption that family size shown in Table v.4.3 will
continue to be the same as that of the year 1980. The projected number of
houses is shown in Table V.4.5.



Statistical references concerning to commercial, service and
industrial sector published by IBGE shows historical records relating to
the number of establishments. The division of establishments between urban
and rural areas in 1980 is tentatively estimated by cornsidering the
proportion of population and houses in urban and rural area respectively.
The projection in the number of establishments is based on the following
assumptions.

- Since activities of both commercial and service sector are closely
related to population or the number of residence, the rate of
increase in the number of buildings is assumed to be the same as
that in the number of houses.

- The augment rate of industrial establishments is assumed to change
in proportion to the growth rate of GRDP shared by manufacturing and
mining sector shown in Table V.4.10.

The result of projected number of houses per ha and other buildings
per 25 ha by municipality is shown in Table from V.4.6 to V.4.9.

Santa Catarina achieved an annual eccnomic growkth rate of GRDP (11%)
in real term bDetween 1970 and 198G. Forecast for eceonomic growth rate in
real term is estimated in a conservative way, 6% between 1986 and 2000, 4%
between 2000 and 2020. Although the growth rate of GRRP is expected to be
different among industrial sectors, GRDP share by sectors is assumed to be
Lhe same as those in 1980,

as shown in Table V.4.10, per capita output is estimated at 49,600
Cz% in 1986 and projected to reach at 82,580 Cz$% in 2000.

4.5,2 Agro-economic indicators

For the assessment of damageable crop value, the basic parameters
relating principal crops in probable inundation area have to be analyzed.
s far as economic price of crops is concerned, import condition is applied
to paddy and malze, whereas economic price of sugarcane 1s calcoulated as
export crops, The detalled information is shown in Tables V.4.11 and
V.4.13.

Tables V.4.14 to V.4.16 shows production cost of principal crops.
Total cost shown in above tables is the average production cost of Santa
Catarina.

Historical records of unit yield related to three crops are shown in
Tables V.4.17 to V.4.19 by municipalities relating to the probable
inundaticen area. The average unit yield of paddy and maize was 4.1 ton/ha
and 2.6 ton/ha respectively in 1984, The big difference of unit yield of
sugarcane can be observed in 19890, In general, Itajail, Navegantes and
Tlhota in the downstream of the Itajal river is favorable endowed with high
vield rate which was over 50 ton/ha in 1980. Data on the number of
livestock and those wvalues by municipalities are derived from the
statistical reference of the year 1984. Value of livestock in 1986 is
adjusted by referring to historical movement of current GRDP value of Santa
Catarina, which 1s shown in table V.4.20.



4.6 Estimate of Present and Future Unit Property Value and Increase
Rate of Property Items,

By referring to preliminary study of the secltion 4.5, present and
future unit property wvalue and increase rate of property items are
analyzed.

4.6,1 Unit value of building

Present unit value per each type of building is estimated based on
building cost per m2, standard size of building, and its salvage value. The
detailed data on unit cost of bullding are shown in Table v.4.21.

Future unit value of building is assumed to increase in proportion to
the growth rate of GRDP on condition that standard size of building and
salvage value will per capita continue to be the same as those of the year
1986.

4.6.2 Value of indeor movables per building

Value of indoor movables per each type of building is estimated based
on various kinds cof social, financial and economic indicators, such as
population, investment, GRDP and so on,

(1) Household effect

Unit wvalue of household effect is counted on the basis of the average
gquantity of indoor movables per house and their price by considering
saivage value of them. Future value of household effect is assumed to
increase in proportion to the growth rate of per capita output shown
in Table V.4.10. '

{2} Building in commercial sector

The contents of indoor movables are classified into indoor properties
and stock value of goods to be sold. From statistical data on
commercial sector in 1980, the ratio of value of indoor property to
value added of commercial sector is calculated at 16%. Subsequently,
future wvalue of indeoor property can be estimated provided that the
ratio will continue to be the same as that in 1980,

If kinds of shops are classified into store for food, machine and
clothes, the percentage of each sales value to tetal sales was 15%,
30%, and 55% respectively. Then, stock value of them can be estimated
with the following assumptions.

~ Shops for food

If stock period is assumed to be 2 weeks, stock value is estimated
with the following equation.

Stock wvalue = Total sales x 0.15 = 1/24
- Shops for machine

1f stock period is assumed to be 2 months, stock value is estimated
with the following equation.

Steock value = Total sales x 0.3 x 1/4

V-8



(3

(4)

- Shops for clothes

If stock pericd is assumed to be 1 month, stock value is estimated
with the following equation.

Stock wvalue = Total sales » 0.55 x 1/12

Future value of sales can be estimated provided that the ratio of
total sales to value added will continue to be the same as that in
1980. Conditions required for estimating stock valvue are also assumed
to be the same as those mentioned above. The detailled data on indoocr
movahles are shown in Table vV.4.22.

Building in service sector

The components of indoor movables are c¢lassified into indoor
properties and input cost. From statistical data on service in 1975
and 1980, the average rakio of indocor property value te value added of
service sector is calculated at 6.2%. Future wvalue of indoor property
can be estimated 1f this ratic will continue to be the same as that in
1975 and 19890.

‘If input costs are c¢lassified into consumption plus merchant goods for

service operation, and machine for service activity, the percentage of
respective input cost was 97% and 3% in 1980. Therefore, stock value
of them can be estimated with the following equations.

- Consumption plus merchant goods for operation

If stock period is assumed to be 1 month,

stock value
= Value added (VA) x Input costs/Value added (VA}) x 0.97 x 1/12

- Machine for service activity
If stock period is assumed to be 1 year,
stock value = VA x Input cest / VA x 0.03 = 1
Future value of input costs can be also estimated if the ratio of
input cost te¢ value added will continue to be the same as that in
1980, The detailed data on indoor movables are shown in Table V.4.23.

Industrial establishment

The contents o¢of indoor movables are classified into indoor property

raw material, and production to be sold. From statistical data on
industrial sector in 1975 and 1980, the average ratio of indoor
property te value added in industrial sector was 52%. Future value of

indoor property can be estimated if the ratioc will continue to be same
as that in 1980,

The rdtio of intermediate goods to wvalue added was 1.8 in 19B0.
Furthermore, the ratio of raw material to intermediate goods was B2%
in 1980. ° Stock wvalue of raw material can be estimated with the
following equation,.

~ Raw material



If stock period is assumed Lo be 1 wonth,
stock value = VA x 1.8 x 0.82 x 1/12

The ratio of production value to value added was 2,8 in 1980. Stock
value of production can be estimated with the following equation.

-~ Production
It stock.period is assumed to be 2 weeks,
stock value = VA x 2.8 x 1/24
The detailed information on indoor movables are shown in Table V.4.24.

Present and future unit value of indoor wovables per each type of
building are shown in Table V.4.25,

4.6.3 Present building density and increase rate of buildings

Based on Table Vv.4.1 and V.4.6 to V.4.9, the number of buildings by
river stretches 1is estimated in 1986, 2000 and 2020, which is shown in
V.4.26 to V.4.29, The number of establishments are classified into those
in urban and rural areda. Future increase rate of buildings is estimated by
assuming that the maximum building density is about 60% of 1 mesh.

4.6.4 Unit value of crops

The damageable wvalue of ¢rops per ha is estimated as expected net
income plus accumulated production cost spent at the time when a flood

occurs. Since the time of flood attacking is unknown, the damageable value
calculated as the expected value is the sum of probable value of net income
plus production cost through the year. Probability required for the

calculation of expected value is based on seasonal frequency of floeds.

Unit value of crops is estimated with the following parameters.

- crop yield

- cropping pattern

- plahted area

- seasonal freqguency of floods

- Ecenomic price of crops

- Production cost

As far as unit yield is concerned, the average unit yield of
rmunicipalities related to probable inundation area is applied to paddy and
maize. Since sugarcane is planted mostly in the downstream of the Itajai
river, unit yield is the average one of related municipalities, The futuxe
unit yield is estimated by potentlality of farming technology shown in
publication issued by CEPA. The procedure taken in the calculation of
damageable value are shown in Figs V.4.1 to v.4.3. Accumulated cost is

estimated by referring to input requirement at each stage of farming
practice.



The damageable value of each crop per ha at present and in the future
is estimated at the =same one in all river stretches. After 2000, unit
value of crops per na is assumed to continue to be the same as those in

2000.

4.6.5 Unit value of livestock

If some river stretches cross over two municipalities, unit wvalue of
livestock per ha 1s estimated by using the welght average. Future unit
value of 1livestock per ha is assumed te increase in proportion to the
growth rate of per capita GRDP which is shown in table V.4.30.



5. PROBABLE FLOOD DAMAGE

5.1 Area-Pepth-Duration Analysis

Area-depth-duration analysis is made using the estimated probable
floods explained in the Hydrological study, topographic information from 1
to 50,000 or 1 to 10,000 maps, and river cross sections by nen-uniform flow
analysis,

Cross sections of probable inundation area are prepared through
topographic survey at the interval 1 km along the Itajai river and its
tributaries.

Discharge rating curve at each cross section is calculated by the non-
uniform flow analysis. From rating curve, the inundation depth due to
probable floeds of 2-, 5-, 10-, 25-, 50-, and 100-year return period is
estimated. Inundation area due to probable flood is shown in Fig.v.5.1.

5.2 Damage Rate
The damage rate of direct damage are assumed as follows ;

- With respect to crops, buildings, and indoor movables, standard rate
developed by Ministry of Construction, Japan shown in Table Vv.4.31
is taken as the approximate damage rate conceivable in Brazil.

~ Damage rate of livestock is assumed to be 100% if water depth is
more than Z m since lots ¢f cattle were drowned in 19B3 flooding
with water depth more than 2 m.

- A reference shown in Table V.2.1(1/2) concerning flood damages due
to 1983 flood in Santa Catarina mentions the detailed category of
flood damages, which are crops plus livestock, industry, commercial
sector respectively, and infrastructure. The damage rate of
infrastructure to other damages was about 29% in 1983.

Indirect flood losses are the net economic losses of goods and
services to the nation due to interryuption of industry, commerce, service,
traffic, communication, and other activities. 1Indirect losses incurred in
manufacturing and commercial sector are estimated based on multiplication
of sales loss during operation stop by the number of affected companies.
Cperation loss of public utilities and emergency relief cost are derived
from the Report issued by Special Secretariat for the Rebuilding of the
State. As a result, the damage rate of indirect loss to direct damages is
calculated at 10% in 1983.

5.3 Probable Flood Damage

Probable flood damage by different scale of flood and river stretches
is estimated based on four patterns of flood simulated in Hydrological
study.As shown in Table V.4.32, flood damage amount in all river stretches
of Study area is characterized by either 1983 or 1984 paktern of flood,.
The general feature of damageability by river stretches is summarized in
such a way that annual mean fleood damage in the downstream of the Itajai
river and area along the Itajai Mirim river is simulated to be the largest
one in case of 1584 flood,whereas cother stretches are characterized by 1983
type of flood.
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For the purpose of compariny probable flood damage with actual damage
due to 1983 flood, Table v.4.33 showing potential damage caused hy 50 year
scale of 1983 type of flood is illustrated because a flood occurred in 1983
corresponds to 50 year scale. The general characteristics of potential
damage shown in Table V.4,33 are summarized in the following way.

- The total amount of direct flood damage in all river stretches is
estimated to be 3,476 million Cz$ which is about 2% of estimated
GRDP of Santa Catarina in 1986. Considering that the ratio of
direct damage in entire Santa Catarina to GRDP i3 about 7.6% in
1983, the ratio 2% mentioned abeve is Jjudged to be a reasonable
figure.

~ Unlike actual direct flood damage amount of agricultural sector in
entire Santa Catarina shown in Table V.2.1(1/2}), crop and livestock
damage in Study area is negligible. Paddy is the principal crop
susceptible to flood damage.

~ The major compeonent vulnerable to flood 1is building and indoor
movables whose damage is mestly identified in urban area of
Blumenau, Itajai, and Rio do Sul.

-~ Based on simulated inundation urban ared,population having to
abandon houses and damage te industrial buildings are estimated in
Blumenau and Itajai. As shown in Table V.4.34, dinundation
population in Blumenau and Itajai in 1983 type of flood is projected
to be 57,600 and 4%,400 in 1986.Theése figures are the reasonable
estimate, compared teo corresponding figures shawn in Table
v.2.1(2/2).

- Fleood damage to industrial buildings are estimated at 156 and 317
million Cz$ in Itajai and Blumenau respectively, By considering
that price level of 1986 year is about 37 times as large as that of
1983 year, the above figures are equivalent to 4 and 9 million C=z$
in Itajai and Blumenau at 1983 price level. By comparing Table
V.4;35 to v.2.1(2/2), preobable and actual damage to factories are
almost the same at 1983 price level,

) Annual mean flood damage at future level is estimated by counting on
the augment rate of property items and value. In Blumenau,present building

density in urban area is. assumed to reach at full capacity. As a
result,increase rate of floed damage at future level is in parallel to that
of property value. In 2000,it is estimated that total amount of annual

mean flood damage in Blumenau would be less than that in Itajai city.
Table V.4.32 shows annual mean flood damage in 1986 and 2000 by river
stretches.
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Table V.1.1 INUNDATION AREA DUE TO 1983 AND 1984 FLOODS

Administrative Irundation :

Municipality Area (km2) Area (km2) (13/(2)

{1) (2) (%)}
Brusgue 400.5 15.9 4.0
Picarras 153.8 B.0 5.2
Navegantes ' 97.0 19.7 20.3
Itajal - 304.0 72.3 23.8
Tihota 262.5 28.1 10.7
Caspar 336.0 26.2 7.8
Blumenau 188 .0 12.9 2.6
Indaial o 950.4 11.8 1.2
Timbo igt.o 1.7 i.1
Rodeio 135.3 2.4 1.8
Ascurra 118.9 17.8 15.9
Lontras 229.7 20.3 8.8
Ibirama 1,061.0 2.0 0.3
Rio do Sul 177.0 17.¢ 9.6
Pres. Getulio 322.4 0.9 0.3
Ituporanga 494.5 1.2 0.2
Trombudo. Cent: 213.71 2.2 1.0
Agronomica 129.6 6.4 4.0
Lauvrentino 81.5 1.3 1.6
BAurora 187.3 1.8 0.9
Total 6,314.1 273.6 4.3
Catchment area
of the Itajal
basin 15,220.0 1.7 *1
Note: *1 The percentage of total inundation area to

catchment area is about 1.7
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Table V.2.1 (1/2) ACTUAL FLOOD DAMAGE - RECORDS BY 1883 AND
1984 FLOODS 1IN SANTA CATARINA

Unit : Billion <Cr3

Ttem . Amount ]

1983 1984

Private Sector

1. Agriculture 162.690 50.55

2. Manufacturing & Mining 378.40 128.50

3. Commerce & Service 66.40 36.65

4. Residence 28.89 "~ 9.60

Sub ~ total 635.60 225.30

Public Sector

1. Pedural Government : 9.8¢ 2.00
2. State Government 35.00 47 .06
3. Municipal Government 35.20 48.69
Sub - total 80.00 97.75
Total 715.60 323.05

GRDP of Santa Catarina *. 4,456 .45 14,855.37

Source: 1984 Report - Special Secretariat for the Rebuilding of the
State

Note: Damage records shown in the above table consist of direct
damages and indirect loss due to inundation caused by 1983

and 1984 floods.

*Y Estimation by GAPLAN
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Table v.4.1 THE NUMBER OF MIL‘SHES_ BY RIVER STRETCH AND LAND USE
River Municipality
Stratch A B ¢ D R F Total
Urban Rural
ITY Ttajal 16.6 1.0 26.%6
Iri Navegantes 8.9 8.9
T2 Itajai 44.8 2.1 8.1 0.8 9.0 64.8
172 Navegantes 2.5 3.1 5.6
1713 Tlhota 89.5 1.0 1.9 16.5 1.0 112.9
T4 Ilhota 7.1 1.0 1.0 9.0 18.1
IT5 Gaspar 5.3 7.3 0.2 0.5 34.0 1.0 48.3
I76 Gaspar 16.3 3.3 13.% 3.6 28.2 4.0 69.3
1T7 Blumenau 4.5 34.8 2.1 0.3 18.90 58.6
IT8 Blumenau 0.7 3.0 9.2 12.9
IT8 Indaial 2.8 2.8
119 Indaial 11.3 5.9 3.1 0.3 2L.3 41.9
IT10 Indaial 8.7 1.5 2.3 8.3 21.8
iTle Rodeio 1.5 15.4 16.9
ITil Ascurra 16.7 1.2 4.9 1.8 13.0 5.5 43.1
ITli2 Indaial 1.6 8.9 1.3 1.0 11.0 68.2 62,0
TT12 Lontras 2.2 0.8 3.3 27.6 4.3 38.2
IT13 Lontzras 7.0 17.3 2.7 1.8 16.7 4.2 49.7
Tl Rio do Sul 12.9 1.9 24.% 30.1
I51 Ric do Sul 3.6 1.6 2.7 4.5 1.6 14.0
151 Aurora 6.7 2.7 3.4
152 Aurora 2.6 0.5 0:32 1.3 3.5 8.8
Is2 Ttuporanga 1.9 1.9
Is3 Ituporanga 4.5 1.2 5.7
IN1 Ibirama 1.3 5.2 1.3 2.0 3.8
101 Rio do Sul 2.8 1.3 0.4 2.0 6.5
I01 Agrenomica 1.9 0.7 3.5 6.1
102 Agronomica 10.1 12.3 1.8 0.7 1.6 0.9 27.4
Io2 T. Central 2.5 0.8 5.7 .0
BN1 Indaial 0.8 3.0 4.8 8.6
BN1 Fimbo 1.0 7.6 7.1 3.0 18.7
ImMl Ttajat 0.6 19.4 2.3 9.3 45.% 71.5
M2 Itajai 5.5 0.7 2.5 0.5 21.7 15.0 51.9
M3 Ttatal 15.1 1.3 6.5 29.0 51.%
M4 Itaiai 11.8 3.5 2.5 8.6 16.4 42.8
IM4 Brusque 12.5 12.5
M5 Brusque 5.8 10.2 5.7 1.1 4.0 26.8
Total 1145.8
Remarks: A - Paddy field B -~ Sugarcane C — Other crops
D - E - Pasture land F - Non-use

Residential area



Table V.4.2 POPULATION IN MUNICIPALITIES RELATED TO
INUNDATION AREA

Municipality Population Annual Growth Rate

1970 1980 of Population (%)

Urban Rural Urban Rural Urban  Rural
Ttajai 54,073 9,066 78,779 7,681 3.8 ~1.60
Navegantes 5,536 1,514 8,381 5,149 4.2 1.30
Picarras 3,173 2,421
Ilhota 1,220 7,315 1,406 6,645 1.4 -D.90
Gaspar 4,453 13,964 13,725 11,881 11.9 ~1.60
Blumenau 86,509 13,766 146,001 11,257 5.4 ~2.00
Indaial 7,133 15,216 18,263 10,311 9.9 ~3.80
Ascurra 1,400 2,561 3,736 1,678 10.2 ~4.10
Rodeio 2,149 5,806 4,643 3,334 8.0 -5.49
Lontras 1,678 5,328 3,789 3,535 8.5 -4 .00
Rio do Sul 21,528 6,010 33,362 2,878 4.5 -7.00
Agronomica 499 4,276 511 4,039 0.2 ~0.50
Trombudo .Central 1,705 5,626 2,292 . 4,801 3.0 ~1.50
Laurentino 1,013 2,968 1,595 2,419 4.6 -2.00
Aurora 298 5,315 408 4,870 3.2 ~0.80
Ituporanga 3,312 11,822 5,305 11,834 4.8 -0.01
Thirama 4,180 16,828 8,230 15,292 7.0 -1.60
Pres. Getulic 2,452 6,947 4,780 5,329 6.9 —-2.60
Timbo 6,731 5,098 14,459 3,465 7.9 -3.80
Brusqgue 32,380 2,820 37,923 3,301 1.6 1.60
Source: CENSQ DEMOGRAFTICGO SANTA CARTARINA

{ ¥BGE )
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Table V. 4. 4 POPULATION PROJECTION & BY MUNICIPALITIES
RELATED TO PROBABLE INUNDATION AREA.
1986 2000 2020

Municipality Urban Rural Urban Rural Urban Rural
Itajai 93,850 7,280 135,600 7,200 187,220 6,830
Navegantes 10,280 5,490 14,300 4,350 20,030 4,590
Ilhota 1,500 6,260 1,530 5,090 1,500 3,840
Gaspar 18,740 11,330 30,420 10,769 15,300 10,0790
Blumenau 182,140 10,740 288,690 9,210 413,570 8,850
Indaial 23,350 9,140 54,410 7,860 47,880 6,560
Ascurra 4,830 1,499 7,460 1,349 10,690 1,200
Rodeio 5,330 2,650 6,910 2,010 8,260 1,510
Lontras 4,540 2,990 5,680 2,200 6,730 1,640
Rio do Sul 39,350 2,400 56,570 1,650 76,870 1,350
Agronomica 500 3,870 470 3,200 410 2,460
T. Central 2,570 4,400 2,740 3,320 2,770 2,360
Aurora 460 4,600 520 3,740 540 2,780
Ttuporanga 6,530 11,880 9,240 11,780 12,980 11,586
Ihirama 10,460 14,670 15,230 13,630 21,210 12,490
P. Getulio 5,800 4,750 7,510 3,780 9,340 3,040
Timbo 18,560 3,160 29,000 2,940 41, 98¢ 2,690
Brusque 41,340 3,610 52,400 4,560 €5,580 5,700
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Table V.4.5% PROJECTED NUMBER OF HOUSES BY MUNICIPALITIRES
RELATED TC PROBABLE INUNDATION AREA

Munincipality 1986 2000 2020

Urban Rural Urban Rural Urbhan Rural
Ttajai 21,330 1,517 30,820 1,500 42,550 1,420
Naveganies 2,336 1,120 3;250 890 4,550 940
Ilhota 332 1,32% 340 1,02¢ 330 170
Gaspar 4,075 2,312 6,610 2,200 9,850 2,050
Blumenau 41,396 2,238 65,600 1,710 95,130 1,830
Indaial 3,307 1,829 7,820 1,570 10,880 1,370
Ascurra 895 286 1,380 260 1,980 230
Rodeio 1,158 541 1,500 410 l,éOO 310
Lontras 1,056 598 i,320 440 1,570 330
Rio do Sul 8,944 430 12,860 . 340 17,470 280
Agronomica 117 714 110 640 90 490
T. Central 611 937 650 710 660 500
Aurora : 1063 503 120 730 129 540
Ttupcranga 1,451 2,200 2,050 2,180 2,880 2,140
Ibirama 2,433 2,822 3,540 2,620 4,930 2,400
P. Getulio 1,289 897 1,670 10 2,079 5740
Timbo 4,125 658 6,440 610 9,330 560
Brusgue 9,186 753 11,6490 _ 950 14,570 1,190

Note: The number of houses is projected by refering to population



Table V.4.6 PROJECTED NUMBER OF HOUSES PER HA BY MUNICIPALITIES

Municipality 1986 2000 o020

Urban Rural Urban Rural Urban Rural
itajai 12.5 0.05 | 18.1 0.05 21.3 0.05
Mavegantes 7.8 .12 - 10.8 0.10 15.2 0.10
Tlhota 6.6 0.05 6.8 0.04 6.6 0.03
Gaspar 11.6 0.07 . 18.9 0.07 20.2 0.06
Blumenau 21.8 0.05 21.8 0.04 21.8 0.04
Indial 9.8 0.02 14.5 0.0z 20.1 0.01
Ascurra 4.1 0.02 7.3 0.02 10.4 0.02
Rodeio 8.9 0.04 11.5 0.03 13.8 0.02
Lontras 6.2 0.03 7.8 0.02 9.2 0.01
Rio do sul 12.7 0.03 18.4 0.02 21.1 0.02
Agroﬁomica 2.0 0.06 1.8 .05 1.5 0.04
T. Central 8.7 6.04 3.3 0.03 9.4 6.02
Aurora 3.4 0.05 4.0 0.04 4.0 0.0j
Ituporanga 9.7 06.04 13.7 0.04 19.2 0.04
Ibirama 12.2 0.03 17.7 0.02 21.3 0.02
P, Getunlio 9.2 0.03 11.9 0.02 14.8 0.02
Timbo 10.3 0.04 16.1 0.04 i%9.8 0.04
Brusque 14.1 0.02 17.9 0.02 20.1 0.03
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Table V.4.7 PROJECTED NUMBER OF BUILDINGS IN SERVICE SECTOR

PER 25HA BY MUNICIPALITIES
T Municipality 1986 2000 2020

Urban Rural Urban Rural Urban Rural
ftajai 12.3 0.05 17.7 | 0.05 20.7 005
Navegantes 4,9 0.08 6.8 0.07 9.5 0.G67
Ilhota 2.7 0.02 2.8 0.02 2.7 0.02
Gaspar 1.5 0.07 18.7 0.07 19.7 0.06
Blumenau 21.7 0.05 21.7 0.04 21.7 0.04
Indaial 9.0 G.02 13.3 0.02 18.4 0.01
Rscurra 4.6 0.02 7.1 0.02 10.1 .02
Redeio 7.6 0.04 5.8 0.03 11.8 0.02
Lontras 4.8 0.02 6.0 0.01 7.1 0.01
Rio do sul 17.1 0.04 24.5 0.63 28.5 0.03
Agronomica 0.8 0.02 0.7 0.02 0.6 0.02
T. Central 7.6 0.04 8.1 0.03 8.1 0.02
Auvrora 0.9 0.01 1.1 0.01 1.1 0.01
Ituporanga 8.5 0.04 12.0 0.04 16.8 0.04
Ibirama 17.8 0.01 25.8 0.01 3¢.8 0.01
P. Getulio 5.0 0.02 6.5 0.01 8.1 0.01
Timbo 8.9 0.04 13.9 0.04 16.9 0.04
Brusqgue 12.3 0.407 i5.6 6.07 17.6 0.11
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Tabhle V.4.8 PROJECTED NUMBER OF BUILDINGS 1IN COMMERCIAL SECTOR
PER 25 HA BY MUNICIPALITIES

Municipality 1986 2000 2020

Urban Rural Urban Rural Urban Rural
Itajail 12.4  0.05 17.9 0.05 20.9 0.05
Navegantes _ 4.1 0.06 5.7 S 0.05% 8.0 0.05
Ilhota 4.8 0.03 4.9 0.02 4.8 0.02
Gaspar 8.8 0.05 14.3 0.05 15.3 .04
Blumenau | 15.6 0.03 15.6 0.02 15.¢6 0.02
Indaial 7.7 0.02 11 .4 0.02 15.8 0.01
Ascurra ozt 0.01 3.3 0,01 4.7 0.01
Redelio 6.1 .03 7.9 0.02 3.5 0.01
Lontras 2.3 ¢.01 2.9 0.01 3.4 0.01
Ria dp Sul 11.56 0.03 16.5 0.02 18.5 0.02
Agronomica ¢.8 g.02 0.7 0.02 0.6 0.0z
T. Central 4.4 0.02 4.7 0.02 4.8 0.01
Aurora 1.9 0.02 2.2 0.02 2.2 0.02
Ituporanga 7.9 0.04 11.2. 0.04 15.7 0.04
Ibirama 8.0 0.02 11.6 0.01 13.6 0.01
P. Getulio 6.5 0.02 8.4 G.01 10.4 0.01
Timbo 8.8 0.04 i3.8 0.04 0.8 0.04
Brusque 10.1 0.01 12.8 g.01 14.8 0.02




Table V.4.9 PROJECTED NUMBER OF BUILDINGS IN INDUSTRIAL SECTOR
PER  25HA BY MUNICIPALITIES

Municipality 1986 2000 2020

Urban RBural VUrban Rural Urban Rural
Ttajai 2.7 0.08 3.6 0.10 3.6 6.13
ﬁavegantes 1.5 0.03 1.8 . 0.04 2.3 0.04
Ilhota 2.5 0.92 2.0 0.02 2.0 0.01
Gasper 7.1 0.04 9.3 0.05 9.3 0.07
Blumenau 5.3 0;10 5.3 0.13 5.3 0.16
Indaial 4.7 0.01 4.8. 0.01 4.9 0.01
ascurra 3.9 0.03 6.8  0.05 12.1 0.09
Rodeio - 4.2 0.03 4.2 0.03 - 4.6 0.03
Lontras 1.8 0.01 1.5 0.01 i.0 6.01
Rio do Sul 3.5 0.07 3.6 0.07 3.6 0.07
Aurora 0.0 0.00 0.0 0.00 0.0 0.00
Ttuporanga 2.7 0.02 2.2 oloz 1.5 ©0.01
Agronomica 1.3 0.03 1.3 0.03 1.3 0.63
Trombudo 3.2 0.04 | 3.6 0.04 3.6 0.05
Ibirama 3.9 0.01 2.9 0.01 1.8 0.01
Pres. Getulio 2.7 0.01 1.8 6.01 0.9 0.00
Timbo 8.2 0.01 9.3 0.01 11.1 0.61
Brusque 6.9 0.05 9.7 6.08 10.7 0.11
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Table V. 4.10 FORECAST OF BASIC ECONCMIC INDICATORS
IN SANTA CATARINA

unit : 1il.Cz$

Sector 1986 2000 2020

Primary sector 31,989 71,857 157,448
Secondary sector 77, 360 170,032 372,562
Manufacturing 65,408 143,764 315,005
ﬂining 2,367 5,202 11,398
Others 9,545 21,066 46,159
Tertiary sector ] 90,103 207,218 454,041
Commercial 21,264 48,902 107,150
Service _ 68,839 158,316 346,891
GRDP 199,453 449;108 984,050
Population 4,021,170 5,438,440 7,084,650
.Per'Capita

Cut put (cz$) 49,600 82,580 138,900

Note : GRDP is estimated at the mid-year value.

Projected GRDP in 1986 is estimated by considering
the recent movement of Consumer Prince Index.

Owing to insufficient data on sactoral development
plamming, the forecast of GRDP shares by sectors is
assumed to be the same as those in 1980.



Table V.4.11

ECONOMIC PRICE FOR PADDY

{ FOR IMPORT )}

Ttem 1986 1995
Us$/ton Cis/ton US5/ton C#5/ton
1. U.8. 5% breoken
FOB U.S. 210 246
2. Quality adjustment *1 216 246
3. External tranéportation *2 12 1z
4. CIF at Ttaiai 222 3,064 258 3,560
5. Port handling cost 20 20
6. Storage cost 40 40
7. Internal transportation *3 170 17¢
8. Selling price of rice 3,294 3,790
at ex-mill gate
9. Milling charge ~-260 ~260
10. Selling price of paddy *4 3,034 3,530
11. Transportaticn cost -13 -13
to farm gate
12. ¥arm gate price ' 2,050 2,387

Note: *1 The quality of rice produced in Brasil is 5% broken.

*2 Ocean freight between U.S.

and Itajai

*3 The average transportation cost between the Itajai port

and the study area (Itajai-Blumenau)

*#4 Convertion rate from rice to paddy (1:0.68)
*5 Exchange rate 1 U55=13.8czs
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Table v.4.12 ECONCMIC PRICE FOR

MALZE { FOR

IMPORT )}

Ttem 1986 1995

Uss/ton CZ%/ton Uss/ton CZ5/ton

1. FOB Gulf Port 99 110

2. Bxternal transportatiocn 12 12

3., CIF at Itajai ' 111 1,532 iz22 1,684

4. Port handling cost 20 20

5. Storage cost 40 40

6. Internal transportation cost J170 170

7. Local market price 1,762 1,914

8. Tramsportation cost to farm gate -28 -28

9. Farm gate price 1,734 1,886

Note: *1 Ocean freight from U.S5. Gulf to Itajai

ECONOMIC PRICE FOR SUGAR, CRYSTAL ( FOR EXPORT )

Ttem 19806 1995

UsS/ton CZ$/ton UsS/ton CZ5/ton
1, FOB at Itaiai 2,320 4,520<2
2. Port handling cost 20 20
3. Storage cost 40 A0
4, Internal transportation cost 170 170
5. Local market price 2,090 4,290
6. Marketing cost *1 ~1,066 ~1,066
7. Transportation cost to farm gate -28 ~28
8. Farm gate price 997 3,200
Note: *1 Marketing cost means the processing cost from sugarcane

to sugar (crystal)

*2 Future price of sugar is estimated by refering to Commodity

Price forecast issued by the World Bank (Jan 31,
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Table V.4.13 ECONOMIC PRICE FOR UREA

Item 1986

S$/ton CZ$/£on

1. FOB N.W.Europe ' 115

2.External transportation 30
3. CIF at Itajai 145 2,001
4. Port handling cost : 20
5. Storage cost 40
€. Internal transportation<l 170
7. Market price : 2,231
8. Transportation to farm . -13
9. Farm gate price 2,218
Note : The average transportation cost befween the Itajai

port and the Study area {Itajai-Blumenau)

Source: Commodity Price Forecast {(The world Bank)



Table V.4.14

PRODUCTION COST

( SUGARCANE

PER HA

Item Amount  Unit Cost Total Cost
CZ3 czs

1. Seeds 1,275
2. Fertilizer 1,530
3. Agro-chemical 502
4. Parming practice babouy Machine Total
o Cost (C25) Cost (CZ5) Cost (CZ3)
Land preparation 490 3,000 3,49%0
Féertilization 40 330 370
Transplanting 390 500 890
Weeding 270 230 500
Spraying 160 160
Harvesting 620 620
Transportation 28 28
Grand Total 9,365

Source:CEPA
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Table Vv.4.15

PRODUCTION COST

{ TRRIGATION PADDY )

PER HA

Teotal Cost

Item Amount Unit Cost
Cz$ CZ28-
1. Seed 100kg 3.7 370
2. Lime 0.5ten 213.0 107
3. Fertilizer
-~ Nutrient 150kyg 2.7 405
-  UREA h0kg 2.2 110
4. Agro-chemical
- Insecticide 12kg 9.0 108
-~ Herbicide 141 76.5 1,071
5. Farming practice Labour Machins Total
Cost Cost CostL
- Land preparation 3 180 183
~ Drainage 100 100
- Plowing 420 420
- Leveling 720 720
- Fertilization 3 120 123
~ Top dressing 12 1z
- Barrowing : 120 12¢
- Herbicide 3 60 63
~ Insecticide 12 12
- Water management 100 100
~ Harvesting 15 1260 1,215
~ Transportation 240 249
- Drying 650 650
Grand total 6,129
Note : *1 Economic labour cost is assumed to be 50%

of the market wage.

Source: Instituto CEPA
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Talbile V.4.16 PRODUCTION COST ( MAIZF ) PER HA

.Item Amount Unit Cost Total Cost

(CZ%) (Cz$)

1. Seed 15kyg 9.7 145

2. Fertilizer 150kg _ 2.9 ' 435

3. Formic acid lkg 14,2 14

q. Faimihg practice babour Machine Total

Cost (CZ35) Cost (C75) Cost {(CZ5%)

- Plowing 360 360

- Leveling ' 103 103

~ Plantation 38 38

- Fertilization 25 25

- Formic acid 12 12

- Weeding 250 250

— Harvesting 100 100

-~ Transportation _ 50 50

- Thrashing 250 250

Grand total . 1,782
Note H ¥1 Economic labour cost i1s assumed to be 50% of

the market wage.

Source Instituto CEPA
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Table V.4.17 RISTORICAL RECORDS OF RICE 1IN MUNICIPALITIES RELATED TO INUNDATION AREA

Municlpality Areatha) Prodiftafon ) Yield (t‘.fha) Areaiha) PL‘odl}:fidon L) Yieldil sha)
Ttajal soc 2,776 3.5 l,.ODB 3,393 3.4
Navegantes 240 240 1.¢ 209 9';.5 1.5
Ilhota 1,750 6,125 1.5 1,900 &, 550 4.5
Gaspar 3,152 12, 651 1.0 2,135 9, 970 ) 4.7
Bilumenan 54 152 2.8 120 667 3.5
Indaial 230 945 4.1 290 915 3.2
Ascurra 650 2,275 3.5 655 3,275 5.0
Rodeio 1,190 3,850 3.3 910 4,368 4.8
Yontras 3 330 3.8 a0 332 ) 4.2
Rip do sul 235 900 3.8 275 1,787 6.5
Agronomica 690 2,805 4,1 800 . 3,905 4.9
T. Central 220 837 4.0 270 885 3.2
Aurora 500 1,500 3.0 350 875 2.5
Ttuporanga 1,202 2,850 2.2 E£50 1,625 . 2.5
Ibirama 335 831 2.5 37¢ 882 F
P. Getulio 410 o 9wy 2.4 270 £97 ©2.e
Timbo 650 : 2, 606G 4.0 500 2, 2.24 4.4
Brusque 250 1,000 4.0 280 1,050 3.8
Toral 17,558 a3,z i 1, ias FTRCYT I i

Source = Agriculutural Cencus
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Table v.1.18 HISTORICAL RECORDS ©OF MAIZE 1IN MUNICIPALITIES RELATED
TO  INUNBATION  AREA
1980 1944

Municipality RArea (ha}l Producktion{t} vYield{t/ha) Avea{hal Productionit) Yield{t/ha)
Ttajal 14Q 168 2.4 200 120 2.1
Navegantes 15 20 1.3 58 100 1.7
Ilhota 200 3o 1.8 75 142 1.9
Gaspar 214 535 2.5 300 &30 2.1
Blumenau 1,300 3,380 : 2.6 870 2,087 2.4
Indial 750 1,730 ' 2.3 1,600 3, 680 2.3
Ascurra 131 393 3.0 305 7 Z2.4
Rodelo 330 768 2.3 £y 690 2.3
Lontras i, 830 5,364 2.8 1,230 3,690 3.0
Rio do Sul 1,400 4,800 3.4 1,400 4,080 2.9
Agronomica 1,010 3,030 3.0 800 2;560 3.2
T. Central 2,380 7,140 3.0 1,540 4,620 3.0
Aurora 2,180 6,000 2.8 2,100 5,565 2.7
ITtuporanyga 6,400 15,384 2.4 4,725 12,758 2.1
Tbirama 3,100 6,840 2.2 3,800 9,120 2.4
P. Getulio 2,525 6,060 2.4 2,100 5,080 2.4
Timbo 900 2,592 2.9 650 1,690 2.6.
Brasque 300 1,80¢ 2.6 360 8G90 i.0

25,435 66,370 2.5 22,353 58,4569 2.6

Souree:Agricalutural Census
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Table Vv.4.19 HISTORICAL RECORDS QF SUGARCANE IN  MUNICIPALITIES RELATED TC
INOMDATION MREA
1990 . 1934 o
Municipality Area {ha} Production(t) Yield(t/ha) Area(ha} Production(t) Yield{t/ha)
Itajai 71¢ 50,330 | 70.0 300 58,500 65.0
Navedqantes 796 55,719 7G.0 850 55,250 65.0
Ilthota 1,200 8¢, 0G0 5.0 1,300 84,5060 65.0
Gaspar 345 15,525 15,0 320 9, 660 30.0
Blumenau
Indaial 50 2,500 48 .3
Ascurra
Rodeio
Lontras
Rio du 5ul
Agroncmica
T. Central
Lavrentino
Aurora
ITtuporanga
Ibirama
E. Getulio
Timbo 50 2,000 40,0
Brusque 100 5,000 50.0
Source Agricalutural Cences
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Takble V.4.20 DATA RELATEDR TO LIVESTOCK
Mil. Cz$
Municipal Rural Area Cuantity Yalue Cattle Density Value
L kmZ } { Head } Mil. Cz§ per km2 per km?2
1. Ttajal 290 150,813 £6.573 520 Q.23
2. Wavegantes 91 5,501 9.865 60 0.1t
3. Picarras 150 13,875 14.314 92 0.10
4. ilhota 261 19,009 15,438 12 0.C¢
5. Gaspar 329 104,705 128.02¢6 318 0.39
6. Blumenau 463 252,145 136.255 544 0.30
7. Indaial 945 195, 360 139.625. 206 0.15
8. Ascuxra 117 58,547 26.79¢6 500 0.23
9. Rodeio 134 17,435 45.829 577 0.34
10. Lontras - 228 19,525 68.815 348 0.30
1l. Riec do éul 170 939, 660 106.576 586 0.63
12. Agronomica 129 46,285 37.945 358 0.29
13. Trombude Central 213 401,740 18.354 1,885 0.38
14, Aurera 197 1¢3, 060 92,723 523 Q.47
15%. Ituperanga 493 184, 690 135.506 374 Q.27
16. Ibirama 1,059 199, 500 193,446 188 0.18
17. Pres. Getulio 321 133,490 158.7%1 415 0.4%
18. Timbo 154 204,670 75.229 1,303 0.48
i9. Brusque 394 95,372 41.378 242 0.11
Scuxce: 1. B, G. BE.
Hote :. Quantity of livestock is based on statistical data of 1284.

Present value at 1986 price levelis estimated by refering
to current value of GRDP.



Table V.4.21 PRESENT UNIT COST PER EACH TYPE  OF BUTLDINGS

—_u Item géuse Industory Commercial Service
— Urban Rural

Unit cost per m2 2,039 1,08% 1,822 2,427
Standard sive of building 125 65 a0 125 130

{m2}
Unit cost per building 254.9 0.5 1,639.8 303.4 302.4
(thousand Cz$)

Salvage value 10% of unit oSt per building
Average unit cost per 140.2 38.8 901.9 166.9 166.3

buildings (thousand Cz$)

levantados junte ac CREA-REVISTA CONSTRUTION April,1986
building
of Hrazil 1984

Source: Unit cost per m2
Dados
Standard size of
Annual Statistics
Note :

Size of industry is the approximate size identified averagely from sample survey

in  Blumenau, Ascurra, and Itajai.

The size of commercial building is assumcd to be the samc as that of house.
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Table V.4,

22 IHDOOR

HMOVABLES OF BUILDLING

IN  COMMERCTAL

SECTOR

Unit:thousand Cz§

Item At 1980 const, price
1975 1980 1375 18g0
" T'ndoor property Total walue
Agqregate 465, 564 &, 970, 265 {1) Indoor 4,048,125 6,831,093
¥o of samples 18,913 22,1742 eroperty
Average 25 289
Tndex *1 12 100 Value added =3 26,074,714 41,636,026
(/v A 153% 16%
ITnvestment
Aggregate 103, 966 1,314,259 "{3) Tetal sales 4 167,925,883 é23,025,852
No of samples 5,43¢% 6,307 {3)/v. A 6.4 S.4
Avaerage 139 298
Index 12 100
Total Sales
Aggregate 20,151,108 223,025,852
No of samples 19,432 23, 637
hAverage 1,037 9, 435
Index 12 100
Total No of Est #2 1%,431 23,637
Yote: *1 Price Index of Commercial sector from GAPLAR.
*32 Total number of establishments.
*3 Value added of Commercial sector.
T Percentage of toral sales category.
Food 15%
Machine, processed goods, etc 30%
Clothing, paper, etc 53%
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Table V.4.23 INDOOR MOVABLES OF BUILLDIRGS IN SERVICE SECTOR

Goitithousand Cu8

Item AL 1980 const. price
: 1975 1980 1975 1980
Indoor property Total value
Aggregate 123,712 9,524,022 (l{rndoor 3,081,179 10,084,074
. Propertiy
No of Samples 13,507 21,722
Average 31 438
Index *1 14 100 Value added *3 68,790,764 127,661,776
{1} /vA 4.5% 7,9%
Investment :
Aggregate 71, 900 1,308, 055 (3} Input costs *4 4,273,892 7,465,958
No of Samples 4,042 6,019 {3}/v.Aa 6.2% 6.2%
Average 17 2171
Index 14 100

Input costs

Aggregate 542,034

No of Samples 12,747 21,718

Average 43 346

Index ) 14 100
Total No of Est #2 13,915 23,023

Note: *1 Price index of Service sector from GAPLAN.
*2 Total number of establishments.
*3 Value added of Service sector,
g Percentage of input costs category

consumption goods 97%
¥exrchant goods 97%
Machine for service 3%
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Table V.4.24 INDOUR  MOVABLES OF BUILDINGS OF MANUFACTURING AND MINING SECTOR

Unit:thousand Cz§

Ilam At 1980 const. price
1879 1580 1975 1980
indoor property ' Production value *3 209,851,994 376,741,481
AgQregate 3,462,411 45,002,705 Intermediate good 134,668,090 240,957,656
Ho of Samples : 5,348 11,071 Value added 75,184,351 135,783,825
Average 647 4,064 I.M/V.A : 1.8 1.8
Index ) 12 100 P.V/V.A 2.8 2.8
investment
Aggregate 1,048,41§ 10,911,795 Total valde
No of Samples 2,885 4,432 (1} Indoor property 52,611,833 .46,211,744
Average 3a3 - 2,462
Index . 12 100 {1y /A 0.7 Q.3
Raw material : {Z) Raw material 106,633,175 201, 696, 341
Aggregate 12,795,961 201, 606,541 ERCIVAN 0.8 0.8
Ho of Saﬁpies 9,758 13,3M {3} Total production *4 201,359,958 3468, 531,890
.Average 1,31t 17,730
Index 12 10c

Total production

hAggregate 24,163,147 366,931,890
No of Samples 9,758 11,371
Avegage 2,467 32,410
Index 12 100
Total.ﬂo of Est *2 9,758 11,31

Note: *1 Price Index of manufacturing sector from GAPLAN.
*2 Tatal number of establishmeats,
*3 Production value, intermediate good, value added related to manufacturing secter
*4  Data on production walue in slightly different between GAPLAN and IBGE
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Table V.4.25 PRESENT AND FUTURE UNIT VALUE OF INDOOR
MOVABLES PER EACH TYPE OF BUILDING

Building Item 1986 2000 2020
House hold effect (Cz$) . 37,660 62, 700 105,500
Commercial (million Cz$) 0.62 1.0% 1.786
Service (million Cz§} 0,19 0.32 0.53
Indus?ry (million Cz$) 4.20 7.60 13,79

Note: Present value of houschold effect is estimated as the avefage value between
market price and its salvage value (10%). Quantity of household effect is
counted through interview suxrvey.
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Table V.4.26 THE NUMBER AND ANNUAL TNCREASE RATE OF HOUSE PER HA BY RIVER STRETCH

River : Urban _ Rural
Stretch 1086 2000 2020 1586 2000 2020
1T 1 10.8  (2.6) 15.5 (1.1) 1.2 0.00 ( - ) 0.00 ( - } 0.00
T 2 11.4  (2.6) 16.3  {1.0) 19.9 0.11 {-1.4) 0,08 { - . 0.09
T3 6.6 (0.2) 6.8 (-0.2) 6.6 0.05% {-3.6) 0.04  (-1.4) 0.03
T4 6.6  {0.2) 6.8 (0.2} 6.6 6.05 (-1.6) 0.04  (-1.4} 0.03
T $ 11.6  {3.5). 18.9  {0.3) 20.2 0.07 ( - ) 0.07 (-G.1 G.06
IT 6 1.6 (3.9 8.8 {0.3) 20.2 0.07 { - } 0.07 (-0.7) 0.06
IT 7 21,8 (D.D) 1.8 {0.0) 21.8 0.95% {-1.6} 0.04 { - ) 0.0%
o8 9.8 (2.8} 14.5 {1.6) 20.1 .04 (~-2.0) 0.03 ¢ - ) “¢.03
IiT 9 9.8 {2.8) 14.5 {1.6) 20.1 0.02 { - ) 0.02 (~3.4) 0.01
IT 10 ¢.0( -~ ) 0.0 { - ) 0.0 0.03 { - ) 0.03 {-2.0) 0.02
1T 11 4.7 13.2) 7.3 {1.9) 0.4 ¢.02 { -} 0D.02 { - ) 0.02
iT 12 8.4 (2.5} i1.9 (1.5} 15.9 0.03 {~2.9) 0.02  (~3.4) 0.01
IT 13 11.6  {2.8) 16.6  (0.9) 19,7 0.03 {-2.9) 0.02 {-3.4) 0.01
15 1 9.8 (2.6) 14.0  {D.%) 15.9 0.06  {-2.0% 6.03 {-2.0) 0.02
5 2 3.4 {1.2) 4.0 ( - ) 4.9 0.05 ({~1.6) 0.04 (~1.4) 0.03
s 3 9.7  {2.5) 13,7 {1.7) 19.2 0.00 { - ) 0.00 { - ) 0.00
w1 12.2 {2.1 1.1 {0.9) 21.3 Ot - s - ) 9
01 6.3 (2.3) 8.5 {0.6) 9.5 0.05 (-1.6) .04 (-1.4) 0.063
10 2 5.9  (D.4) 6.2 {(0.1) 6.1 0.05 {-1.% 0.04  {-1.4 £.03
BN 1 10.3  (3.2) 16.1 (1.0} 19.8 0.02 { - 0.02 {-3.4) 0.01
M1 12.5 (2.7 18,1 {0.8) 21.3 .05 { - ) 0.05 { - } 0.05S
M 2 12,5 (2.7 18,1 (0.8) 21.3 06.05 { - } 0.05 { - Q.05
M 3 ¢.0 { - ) 0.0 ¢ - % 0.0 0.00 { -~ 0.00 { - ) 0.00
M 4 6.0 { -~ 0.0 ( - ) G.0 0.05 ({ - 0.05{ - 0.05
M 5 i4.1 (1.7} 17.8 (1D.8) 20.1 g.02t - ) 0.02 2.0 0.03

Note: Parentheses indicates an annual increase rate of buildings.
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Table V.4.27 THE ﬁUMBER AND ANNUAL INCREASE RATE OF BUILDINGS
IN SERVICE SECTOR PER  25HA BY RIVER STRETCH

River Urban Rural

Stretch 1986 2000 2020 1986 2000 2020
Tl 9.7 {2.6) 13.8 {1.0) 16.8 0.00 ( - ) 0.00 { - 1} 0.00
IT 2 10.5 (2.7 15.1 (0.9) 18.1 0.07 { - } o.¢t ( -~ '} 0.07
IT 3 2.7 {0.3) 2.8 ( - ) 2.7 0.02 { -~ ) 0.02 { - } 0.02
e 4 2.7 {(0.3) 2.8 ¢ - ) 2.7 0.02 ( - } e.0z2 { - ) 0.02
IT 5 11.5 {(3.5) 18.7 {CG.3) 19.7 0.07 { - ) 0.07 {-0.7} 0.086
I%f 6 11.5 {3.5) 18.7 {0.3) 19.7 0.07 { - } Q.07 (~0.7) G.06
IT 7 21.71 (0.0} 21.7 (0.0} 21.1 0.05 {(-1.6) 0.04 ( - ) 0.04
IT 8 9.0 {(2.8) 13.3 {1.6) 18.4 0.04° (-2.0} 0.03.( - ) 0.03
IT 9 9.0 (2.8} 13.3 (1.6} 18.4 0.02 { - ) 0.02 (~2.4) 0.01
IT 10 0.0 { - ) 0.0 ( = } 0.0 0.03 ( - } 6.3 (-2.0) G.02
IT 131 4.6 {3.1) 7.1 (1.8) 16.1 0.62 {( - 1} 0.02 { - } 0.02
IT 12 7.4 {2.5) 10.5 {1.5) 14.1 0.02 ({-4.8) 0.0 { -~ ) 0.01
IT 13 15.6 {(2.5) 2.3 {0.8) 24.8 0.03 (—-2.8}) 0.02 (-3.4) 0.01
is 1 {2.6) 17.2 (0.8) 20.2 0.04 (-2.0} 0.03 { - ) 0.03
is 2 0.9 (1.4) 1.1 { - ) 1.1 0.01 ( - 0.0 { - ) 0.01
I8 3 8.5 (2.5) 12.0 {(1.7) 16.8 0.00 ( -~ 1} 0.00 ( ~ 0.00
I i 17.8 (2.7 25.8 (0.9} 30.8 0.900 (—2.8) .00 { - ) Q.00
I¢ 1 7.4 (2.5) 10.3- (0.7} i1.9 0.03 { - ) 0.2 { - ) 0.02
I0 2 4.8 (0.3} 5.0 ( ~ ) 5.0 0.03 ( - } 0.03 (-2.0) 0.02
BN 1 8.9 (3.2} 13.9 (1.0) 16.9 0.02 { - ) 0.62 ({(-3.4) 0.0
1 12.3 (2.7 7.7 {0.8} 20.7 .05 ( - ) 0.05 { - ) 0.05
M 2 12.3 (2.7} 17.7 (0.8 20.7 0.05 ( - ) .05 { - 0.05
M3 0.0 ( - ) 0.0 { - } 0.0 ¢.60 ( - ) ¢.00 ( - ) 0.00
M 4 0.0 ( - ) 0.0 ( - ) c.0 0.05 { - ) G.03 { -~ ) 0.035
M 5 2.3 (1.7} 15.6 (G.5) 7.8 ¢.07 ( - ) 0.07 {(2.3) 0.11

Note: Parentheses indicates an annual increase rate of buildings.
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