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Water

Year

Date

‘Water

Year Pate
‘ Level- Level
{m) {m)

1852 Nov.16 16.00 1954 May.18 8.90
1855 Nov.20 13.00 1954 0ct .22 11.84
1864 Sep.17 10.00 1955 “May.19 9.96
1868 Nov.28 13.00 1957 Jul.21 8.68
1869 Jul.22 11.00 1957 Aug.20 '12.42
.1870 Nov.10 10.00 1961 Sep.13 9.52-
1880 Sep.23 16.80 1961 Sep.30 g.98
1891 Jun.18 13.50 1961 Nov. 1 11.70
1898 “May. 3 12.00 1962 Sep. 9 "8.64
1898 Dec.24 11.00 1963 Sep.30 8.58
1900 Jun. 2 12.50 1966 Feb.13 9,42
1911 Oct. 2 - 16.60 1967 Feb.18 10.20
1911 Oct .30 9.56 1969 Apr. 6 9.00
1925 May.15 9.80 1871 Jun. 9 9.50
1925 May.24 10.00 1972 Aug.16 10.40
1926 Jan.13 - 9.70 - 1972  Aug.29 10.65
1927 Nov. 9 12.00 1973 Jun.25 10.5%
1928 Jun.18 11.46 1973 Jul.22 8.70
1828 Aug.15 16.52 1973 Aug.29 11.84
1928 Sep.17 10.00 1975 Oct.3 12.15
1339 Feb.16¢ 9.05 1976 May.29" 1055
1931 Apr. 1 10.80 1978 Dec.26 11.05
19831 - May. 2 - 10.44 1979 May .10 9,30
1931 Sep.14 10.62 1979  Oct. 9 9.78
1931 Nov.17 12.30 1980 Dec.22 12.95
1932 May.25 8.90 1983 Mar. 4 . 9.95
1933 Oct. 4 10.90. 1983 May .20 12.06
1935. " Sep.24 10.60 - 1983 Jul.8-18 15.37
11939 Nov .27 11.08. 1983 Aug. 2 11.20
1943 Aug. 3 9.82 1983 Sep.24 11.10
1946 Feb. 2 8.80. 1984 Aug.6-9 15.46
1948 May.18 11.20

1950 Oct .17 8.80

1953 Nov. 1 9.30

Source " Bacia do Rio Itajai “ , DNARE
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Year Date 4-day Date . . . 7day (7-day)- {4~day)/

S ) - (mm)  (4-day) (7-day)
; . R %

1951 OCT. 15 0  oCT. 14 145 55 62.1
1952 SEp. -3 . 87 ocT. 13 103 16 84.5
1953 OCT. 28 . 83 . OCT. 27 101 . ! ‘92.1
1954 " MAR. 31 101 ocT. 16 137 36 13.7
. 1955 CMAY. 16 115  MAY. 15 126 11 91.3
'1956. - SEP. 16 - 586 SEP. 14 94 38 59.6
1957 CAUG. 16 118 AUG. 13 133 . 15 88.7
1958 MAR. 13 - 121  MAR. 13 - 152 31 _ 79.6
1959 AUG. 30 88 AUG. 29 124 = - 36 110
1960 JUL. 31 89 . JUL. 30 97 -8 91.8
1961 SEP. 9 138 8EP. 6 183 55 71.5
1962 SEP. 18 89 SEP. 17 100 11 89.0
1963 SEP. 26 138  3EP. 25 176 - 38 - 78.4
1964 APR. 28 57 - OCT. 20 66 9 86.4
1965 AUG. 16 91, AUG. 16 104 13 87.5
1966 FEB. 9 121 FEB. 9 166 45 © o 72.9
1967 'SEP., 18 - 56  SEP. 18 86 30 65.1
1968 DEC. 22 103 " DEC. 20 115 12 89.6
1969 FEBE. 16 = 93  MAR. 30 110 17 84.5
1970 FEB. 2 89 ~ FEB. 1 96 27 71.9
1971 MAY. 5 66  APR. 16 100 34 66.0 .
1972 AUG. 25 146  AUG. 22 165 19 © 88.5
1973 °  AUG. 26 . 108 AUG. 22 - 149 41 72.5

1974 JUL.. 22 99 JUL. 19 115 16 86.1 ..
1975 SEP. 30 102 . SEP. 27 127 25 - 'B0.3
1976 MAY. 26 90 MAY. 23 108 18 - . B83.3

© 1977 AUG. 15 125 AUG, 13 137 12 . 81.2.
1978 DEC. 25 118 DEC. 24 122 4 96.7
1979 MAY. 7 106  MAY. 8 141 35 75.2
1980 DEC. 19 151 DEC. 18  .164 13 92.1
1981 DEC. 21 99 DPEC. 21 102 3 97.1.
1982 FEB: 3 96 FEB. 4 - 111 15 86.5
1983 JUL. 6 216 JunL, 6 324 108 66.7
5 213 auUG. 2 259 . 46 §2.2

“leg4 AUG.
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Probable

Cbserved Rainfall {mm)} -

Return
Period  Rainfall ~ Dec.1978 Dec.1980 Jul.1983 - Aug.1984
(year) {mm) 118 151 216 213
2 110 0.932 0.728 0.509 0.516
5 140 1.186 .  0.927 0.648 0.657
10 . 160 .1.356 - 1.060 10,741 ¢.751
25 185 1.568 1.225 0.856 0.869
50 210 1.780 1.391 0.972 0.986
1100 230 1.949 1.523 1.065 '1.080

Note f‘él Actual 4~day rainfall

58,
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‘Basin Catchment River River Bed Coeff. of Storage Lag-time

NO. Area ‘Length Slope’ " Function { hour }
{ gq.km }  { km ) Lo K P
1 860.0 .45.0 -~ 1/130 ° 35.87 0.549. 4.0
2 725.0 56.0 /90 40.05 = 0.504 4.0
3  866.0 - 70.0- 1/1,300 '17.98 0.944 9.0
4 116.0°  20.0  1/220 '30.63 0.622 3.0
5 300.0 35.0 1/100 38.81 0.516 3.0
6 183.0 22.5  1/250 29.48 0.641 3.0
7 440.0 . 26.0 - 1/100 . 38.81 0.516 2.0
8 850.0 . 32.4 1/425 25.14 0.726 4.0
9 159.0° . 28.5 1/220 30.63 0.622 4.0
10 - 326.0 - 28.2 . 1/200 31.52 0.608 3.0
11 217.0 '28.0 ° 1/170 33,10 0.585 3.0
12 174.0 - 26.6 1760 45.23 0.458 2.0
13 854.0 43.1  1/435 24.97 6.730 6.0
14 584.0 48.4 1/179 33.10 0.585 1.0
15 880.0 32.8 - 1/140 35.08 0.559 3.0
16 611.0 44.9 '1/355 .. 26.54 0.696 - 6.0
17 431.0 = %9.8 1/285 28.34 0.661 8.0
i8 348.0 17.9 1/95 39.41 - 0.510 1.0
19 657.0 41,1 1/105 38.24 '0.522 3.0
20 50.4 7.5 1/100 _ 38.81 0.516 1.0
21 314.0 29.1  1/120 36.74 0.539 3.0
22 205.0  34.4 1/65 - 44.16 0.467 3.0
23 606.0. 43.0 1/100 38.81 0.516 3.0
24 779.0 '52.4 1/55 46.43 0.449 4.0
25 64.9 8.9 - 1/540 23.40 0.768 1.0
26 71.1 8.0 1/165 '33.39 0.581 1.0
27 405.0 '37.7  1/305 27.77 0.671 5.0
28 262.0 38.2 . 17160 133.70 0.577 4.0
29 197.0 '21.6 1/220 30.63 0.622 3.0
30 191.0 22.9 1/270 28.81 . 0.652 3.0
31 . 15.2 3.2 1/180 '32.53 0.593 0.0
32 . 61.2 7.1 1/670 21.93 " 0.808 1.0
33 - 580.0 49.0 . 1/980 19.57 0.883 6.0
34 ‘111.0 11.4 . 1/210 31.06 0.615 2.0
35 6§40.0 66.0 1/145 34.71 0.564 6.0
36 457.0° 58.0 1/675 . 21.88 0.809 8.0
37 170.0 15.7 1755 . 46.43 | 0.449 1.0
38 179.0  15.0  ©1/55 46.43 - 0.449 1.0
39 116.0 14.1 17145 34.71  0.564 1.0
40 122.0 20,1 1/510 23.80 0.757 3.0
41 14.5 1.7 /240 29.84 0.634 0.0
42 18.4 1.5  1/500 23.95 0.754 0.0
Total Catchment Area : 15,220.7 sqg.km
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-6 BB
Yame of Stretch . River River Bed Coeff., of Storage Function Tlag-time
Length Slope K P Tl
{km} : {hr)
1Tl 7.6 1/12,000 21.539  0.704° @ <.1,000 1.0
- ' 0.677  1.204 g > 1,000
112 11.7  1/12,000 27.915 0.749 0 <.1,000 2.0
: ' : . 10,581 1,307 Q > 1,000
IT3 15.0  1/12,000 46.457 §.700 . 0 <.1,200 2.0
- : ' 0.329 1.398 Q> 1,200
IT4 3.7  1/12,000 12.910 0.671 Q< 1,200 0.0
_ 0.403 1.160 . 0 > 1,200
s 8.0 ~ 1/12,000 34.066 0.642 Q0 <1,600 1.0
o G.512 1.211 Q > 1,600
IT6 13.0  1/12,000 37.507 0.629 Q< 2,700 2.0
- ' 0.662 1.140 . @ > 2,700
IT7 ‘14.0  1/12,000 42.507 0.675 Q< 2,500 2.0
' T 1.307 1.120 Q > 2,500
“IT8 19.0 1/500 27.443 0.8681 2.0
1TS 4.2 1/1650 6.261  0.669 1.0
IT10 - 18.0 1/1050 24.0086 0.671 2.0
IT11 4.0 1/2,500 6.47¢ 0.683 @< 2,500 1.0
. 2%10~7 2.870 o> 2,500
T2 42.0 1/100 9.239 0.711 o 3.0
IT13 22.0 1/5,000 29.626 . 0.740 Q<800 1.0
. 0.141 . 1.540 Q > 800
Benedito river 0.000 o
. BN : 8.6 171,000 10.531 0.657 1.0
Itajal do Norte river . ¢.000 -
JINY - 7.5 -1/240 8.274 0.637 1.0
“Itaijai do Oeste river ) L 0.000- . ,
101 6.0 175,000 14.853 0.738 . Q < 200 1.0
_ B 0.777 1.317 Q > 200
102 15.1 1/5,00C 15.801° .~ '0.745 Q<800 2.0
: S ‘ 10.060 '1.578 Q > 800
Itajal do Sul river 3 - 0.000 _ S
151 12.0 1/4,000 20.552 0.781 Q< 700 2.0
. . .0.060 1.648 0 > 700
182 13.0 1/1,000 12.898  0.669 T2.0
153 To3.4 1/600 S 5.262°% © 0.683 Q' <800 1.0
: o 0.111 1.190 Q > 800
Itajai Mirim river _ : 0. 000 o
1M1 8.4  1/10,000 11.309 0.805 Q<100 1.0
0.040 2,032 Q> 100
M2 8.4 1/2,300. 7.515 0.735 Q <200 1.0
: : . 0.001 : 2.341 Q > 200 -
IM3 L 9.2 1/2,900 0.201 1.559 Q<.200 1.0
_ . 0.0717 1.740 Q> 200
M4 13.4 1/2, 600 2.403 1.087 Q<200 2.0
S : 1:104 1.234 Q. > 200
M5 ' 9.0 1/2,000 0.966 1.211 Q< 200 1.0
. : : 0.250 1,466 Q > 200
Luiz Alves river 0.9000 .
LAl 2.0 1/10,000 4.853 0.610 - 0 <100 1.0
: 0.001 2.810 . g > 100
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e

3y

_Municipality - River, Flood Affectéd Annual Popu- Potential ' Damage-

Stretch Prone Popu- Mean  lation = Flood ability
"Area  lation Damage per km2 ‘Damage level
{km2) ] . thousand - . per km?2 -
e cz§ : thousand Cz5
Itajai : o ITL42 53,1 106,000 259,520 2,000 4,890 1
Havegantes IM1+2 _ ' ' '
Ilhota : IT3 25.1 ] 50 0 Z 3
Ilhota . . . | 114 4.4 800 1,100 180 250 2
Gaspar - IFS 10.1 10 18 1 : 2 3
Gaspar/Blumenay  ITG+IT? 27.4 105,870 228,660 3,860 8,350. 1
Indaial’ . . IT8 0.0 0 o S0 0 3
Indaial B 0.0 0 0 S0 0 3.
Indaial/Rodeio IT10 5.7 10 .35 p; : 6 3
Ascurra IT11 9.4 3, 800 8,350 409 8%0 2
Apiuna/Lontras IT12 4.3 o 33 0 8 3
Lontras/ SITI3 24.8 36,400 267,169. 1,470 10,770 1
"Ric do Sul- - : ' :
Aurora . - - ISl
Agronomica 101 _
_Aurora E ’ is2 1.5 0 70 0 45 3
Ituporanga 183 2.2 4,800 13,390 2,180 6,090 2
“T.Central 102 4.0 100 210 25 50 3
Timbo _ ‘BN1 1.5 100 110 . 65 70 3
Itajal ' IM3. 12.1 . o 520 0 40 3
Itajai/Brusque T4 11.5 10 750 1 " 85 3
Brusgue : IM5 .0 18,640 50,600 ‘3,110 8,430 1
Ibirama INI 0.0 0 0 0 .0 3
Total - ' o 203.1 276,540 830,585

‘Note : (1).Flooding. area means estimated inundated area
o at 100-year scale flood.

{(2) Affected population means estimated number
of population affected by 100-year scale flood.

(3) Criteria of levelling damageability

by stretch
Population Damage
per km2 per km2
Level 1 1,000 over ‘1,000 over
Level 2 100-1,000 100-1,000

Level 3 below 100 below 100

{4} Simmlation of affected population and annual
mean flood damage in river stretch of IN-1 is
based 'on the condition that Horte dam is
cbdatructéd-
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o
D _ {Unit : Million Cz3)
_ _ Provisional Mid-Term Long-Term
Stratch Plan PLan Plan
-1 /1 0.11 0.11 0.11
-2 /1 377 3.7 3.71
Floodway 680.58 796.70 986.32
rr-q 135.49 168.58 236.40
IT-6 202.89 339.22 544,46
IT-7 298.06 422.50 608.08
TT-11 13.60 /58.05 94.68
IT-13 678.32 1,011.04 1,235.92
10-1 112.31 128.05 159.32
15-1 52.71 69.09 83,58
15-3 34.75 47;69 59.55
-l /1 23.47  23.47 23.47
IM-28 (0-0.8 k) 15.18 15. 64 16.53
IM-2B  (0.8-3.8 km) . 13.490 1527 20.98
IM-5 104.85 117.96 140.42
Note : /1 For these stretcﬁes,'the works for LoﬁgQTerm_

Plan is to be taken frow the stage of

Provisional Plan as the difference of-
required quantities is negligibly small
among Provisional, Mid-Teérm and Long-Term

Plans.
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#-10 AEFERE

(Unit:Million Cz§)

basign' -, Eeconomic " Present Worth /2 EIRR

Styeteh'  Symbol. Scale Conatruction /1  Benefit Cost B-C (3}
. {yoaxr) . Cost : : .

Teasai  IT1+2 10 - 580.7 514.8  444.1 - 70.7 9.2
IM142 - 25 682.3° §55.0  506.6  148.4  10.2
- .80 853.3 720.5 © 596.9  123.6 3.6
Ilhota T4 10 110.8 4.5 92.2  -87.7 (-}
25 139.3 g.4 1311.7  -103.3 -
50 197.7 9.9 - 146.4 -136.5 =)
 Blumenau  IT6+7 10 - 3es.2 501.3  305.4  195.9  12.7
Gaspar ' 25 ' 592.8 708.1 434.0 274.1 12.6
. 50 929.3 783.0  559.6  223.4  11.3
Aseurra - IT11 10 8.3 0.0 8.0 -8.0 =
25 46.5 29.2 34,2 ~5.0"  (6.8)
50 718.1 56.6 53.2 3.4 (8.5)
Rio do Sul  IT13 10 660.2 586.0  553.9 32.1 8.5
st 25 974.4 . 818.6  763.7 54.9 3.6
101 50 . 1,207.4 ©807.2  839.7 67.5 8.3
Ituporanga  [83 10 - 27.5 33,8 25.7 7.9  10.8
25 38.7 49.6 35.5 14,1 11.7
50 49.2 55.3 43.3 12.0 0.8
Brusque ™S 10 75,2 : 70,1 68.2 1.9 8.2
25 86.5 132.2 76.3 55.9  13.7
. 50 105.8 161.9 88.8 73,1 14.3

Note: /1 Economic construction cost

Economic cost of main ¢ivil wozks is 85 % of financial cost.
Economic cost of compenaatlon is evaluated by production. foregone
of crops or buildings.

Engineering/administration service is evaluated,by flnan01al cost..

[2 Discount rate . 8%
/3 . Parentheses 1nd1cates aconomic evaluathn at future level .
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(Unit; Million Cz%)

Itajai river

Stretch - Itajai Mirim vivern
‘AL~1 Al~2 ‘R/T CMirim dam +R/I R/I
T 1 - - - 0.1 0.1
IT 2 - - - 4.0 4.0
- Floodway 785 950 987 -
T 4 169 230 237 - -
IT 6 339 530 545 - -
IT 7 423 575 608 - -
IT 11 58 86 95 - -
T 13 1,230 1,160 1,236 - -
10 1 159 128 159 - -
s 1 84 84 84 - -
‘IS 3 60 60 60 - -
iM 1 - - - 24 24
M 2 - - - 31 38
IM 5 - - - 118 141
Ascurra dam 1,271 - - - -
Trombudo .
{a) dam - 334 - - -
{B) dam - 214 - Co- -
- Mirim dam - — - 313 -
Total 4,584 . 4,351 4,011 490 207
Notes;

R/T

River Improvement

F.12 BEIEEESRSF LA -y EMWETER

-AL—l:'AlternatibeHI (Ascurra dam + River- Improvement)
AL-2: Alternative 2 (Trombudo {A), (B) dam + River Improvement)

Main Protection Area

Wm oy W

.Rio do campo
.Oeste dam
.Barra do Prat
.Norte dam
.Dr. Pedolinho
.Garcia

.Porto Escalvado

a’

OCeste dam and its downstream
Rioc do Sul
Norte dam
Ibirama, and its downstream

Location
Lomba Alta “sul dam and its downstream
.Sul dam- Rio. do Sul

Timbo, its downstresm

Blumenau

Picarras -
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ELEVATION
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RIVER WIDTH

‘Longitudinal  Profile of Ttajai River
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