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Abstract in English.
The use of geomatics applications in the hydrological assessment of the risks of floods and rainwater

accumulations in new urban communities New, Cairo Case Study 2018
New Cairo is considered one of the most important cities of the urban revolution for the cities of the new generation in
Egypt, but it is also considered one of the newest cities that have witnessed crises in rainwater gatherings and their
development to the extent of torrential rains, which resulted in great losses, especially in 2018, and its recurrence in
the following years, and thus it was Choosing it to be the spatial focus of the search.
The topographical characteristics of the city were highlighted and the extent to which these characteristics affected the
accumulation and speed of water and the occurrence of torrential rain, while rain was expected for the recurring period
of 100 years, based on the historical data of the Cairo Airport meteorological station for the period 1958-2022, so that
the calculated and expected amount of rain was 143 mm, which is the design value And the suggested reference during
the preparation of engineering plans and solutions to protect against the dangers of floods.
The research found that the city of New Cairo is affected by large quantities of drainage coming from outside the eastern
border, in addition to the lack of flexible engineering solutions that correspond to the expected large quantities of
drainage basins that affect from within the city limits, and thus this was a direct cause of the occurrence of the 2018
crisis and its recurrence of the same scenarios in the years next.
Based on the foregoing, the research recommendations focused on three axes to ensure the protection of the study
area from torrential rains. The proposed and designed to deal flexibly with climate changes and their repercussions in
the long run, and based on the above, in the third axis, a sustainable planning model for the management of torrents
and rainwater gatherings was developed in the city of New Cairo.
Keywords: New Cairo City, applications of geomatics, hydrological analysis, drainage valleys, climatic changes,

sustainable development.
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17.02 11 16 1994 1.02 1 5 1958
4.06 2 7 1995 7.87 1 1 1960
11.94 3 7 1996 7.11 12 6 1961
8.89 3 3 1997 5.08 12 20 1962
2.03 12 17 1998 6.1 2 11 1963
5.08 12 9 2000 7.87 1 15 1964
3.05 3 13 2001 11.94 10 28 1965

106.17 3 11 2003 10.92 11 9 1966
5.08 1 14 2004 6.1 10 20 1974
7.87 3 28 2006 1.94 12 19 1979
4.06 10 18 2007 7.11 2 10 1980
4.06 10 24 2008 7.11 2 15 1981
3.05 11 27 2009 10.92 11 9 1982
5.08 2 26 2010 5.08 1 23 1983
4.06 11 15 2011 29.97 9 16 1984

51 1 25 2012 8.89 11 12 1985

93.98 11 19 2013 20.07 1 3 1986
50.04 12 29 2014 7.87 3 3 1987

99.06 12 12 2015 7.87 12 24 1988
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50.04 10 4 2017 221 12 5 1990
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T Q Rainfall.mm Standard deviation Confidence interval (95%)
100 0.9900 143 17.8 109-178
75 0.9867 132 16.7 99.2 - 165
50 0.9800 116 15.3 86.3 - 146
25 0.9600 90.5 12.9 65.2-116
20 0.9500 82.5 12.1 58.7 - 106
10 0.9000 58.8 9.78 39.7-78.0
5 0.8000 37.1 7.25 229-51.3
3 0.6667 22.7 5.21 12.5-32.9
2 0.5000 12.6 3.43 5.85-19.3
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_ Return period (years) 2 3 5 10 20 25 50 75 100
5| g Normal 233 | 363 | 487 | 62.1 | 73.1 | 76.3 | 85.4 |90.4| 93.7
% % Gumbel 183 | 31 | 451 | 62.8 | 79.7 | 85.1 | 102 | 111 | 118
5| 8 Pearson Type Ill 153 | 28.6 | 43.4 | 63.4 | 829 | 89.1 | 108 | 119 | 127
£ '§ Weibull 12.6 | 22.7 | 37.1 | 58.8 | 82.5 | 90.5 | 116 | 132 | 143
“ g Exponential 16.3 | 25.5 | 37.1 | 529 | 68.7 | 73.7 | 89.5 | 98.7 | 105
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Rainfall Analysis

Rainfall Analysis
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— Beyer, J. L. (1974): Global Summary of Human Response to Natural Hazards: Floods in Natural Hazards, ed. G.F.
White, Oxford Univ. Press, London.
—Verstappen, H. T. (1989): Geomorphology, Natural Disasters and Global Change, I.T.C. Journal, N. %, Netherlands.
—Susan, L. C. (1993): Living with Risk — the Geography of Technological Hazards. Edward Arnold Press, New York.
- Bryant, E. A. (1991): Natural Hazards. Cambridge Univ. Press, London.

140 5a0) cilaglaal) ASud 2ale 4-9
http://www.daac.gsfc.nasa.gov/
. http://www.mogatel.com/

. http://www.erod.evsc.virginia.edu/

. http://www.cgrg.geog.uvic.ca/cgi-bin/

. http://earthexplorer.usgs.gov/

1_

2

3

4

5. https://support.esri.com/
6

7. http://en.climate—data.org/location/5573/
8

. http://www.elrish.climatemps.com/
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(2) oo gl
Ao ssiall Julatl) : Ta)
22020 — 1958 s5ill (ggie shae Jane il 535al) Allain) (st (9) o3y Jsan

Interval (yr) Years Rain (Max mm) Rank Probability % Tp (Yr)
1958 1.02 48 98.70 1.01
2 1960 7.87 28 57.25 1.75
1 1961 7.11 31 63.47 1.58
1 1962 5.08 38 77.98 1.28
1 1963 6.1 33 67.62 1.48
1 1964 7.87 27 55.18 1.81
1 1965 11.94 17 34.46 2.90
1 1966 10.92 19 38.60 2.59
1 1974 6.1 32 65.54 1.53
8 1979 1.94 47 96.63 1.03
1 1980 7.11 30 61.40 1.63
1 1981 7.11 29 59.33 1.69
1 1982 10.92 18 36.53 2.74
1 1983 5.08 37 75.91 1.32
1 1984 29.97 11 22.02 4.54
1 1985 8.89 23 46.89 2.13
1 1986 20.07 13 26.17 3.82
1 1987 7.87 26 53.11 1.88
1 1988 7.87 25 51.04 1.96
1 1989 17.02 15 30.31 3.30
1 1990 22.1 12 24.09 4.15
1 1991 80.01 5 9.59 10.43
1 1992 99.06 3 5.44 18.38
1 1993 2.03 46 94.56 1.06
1 1994 17.02 14 28.24 3.54
1 1995 4.06 42 86.27 1.16
1 1996 11.94 16 32.38 3.09
1 1997 8.89 22 44.82 2.23
1 1998 2.03 45 92.49 1.08
1 2000 5.08 36 73.83 1.35
1 2001 3.05 44 90.41 1.11
1 2003 106.17 1 1.30 77.20
1 2004 5.08 35 71.76 1.39
1 2006 7.87 24 48.96 2.04
1 2007 4.06 41 84.20 1.19
1 2008 4.06 40 82.12 1.22

s
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1 2009 3.05 43 88.34 1.13
1 2010 5.08 34 69.69 1.43
1 2011 4.06 39 80.05 1.25
1 2012 51 7 13.73 7.28
1 2013 93.98 4 7.51 13.31
1 2014 10 21 42.75 2.34
1 2015 50.04 9 17.88 5.59
1 2016 10 20 40.67 2.46
1 2017 99.06 2 3.37 29.69
1 2018 72.14 6 11.66 8.58
1 2019 50.04 8 15.80 6.33
1 2020 30.98 10 19.95 5.01

sl Y abeall Gaag

Probability (%) = (m-0.375) / (N+0.25) x100
Tp Years = 100/P

Where:

P = probability in percentage of the observation of the rank m.

m = rank of the observations where m = 1 for the largest and m = 48 for the lowest.

N = total number of observations (48).

Tp = return period in years.

140 Rainfal Frequency Curve
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Return Period T in Years

A graph to be plotted between the rainfall and the Return Period T
e bl e Talae] Gialdl slae] et aead)

. 2020 — 1958 55all (553 yhas Jana ol 5352l Ailaia] s (51) ) J<a

- 5l sl dlaaad Weibull &2k mosall 5 (11) a8y Jsan

T Q Rainfall.mm Standard deviation Confidence interval (95%)
100 0.9900 143 17.8 109 - 178
75 0.9867 132 16.7 99.2 - 165
50 0.9800 116 15.3 86.3 - 146
25 0.9600 90.5 12.9 65.2 - 116
20 0.9500 82.5 121 58.7 - 106
10 0.9000 58.8 9.78 39.7 -78.0
5 0.8000 371 7.25 229 - 51.3
3 0.6667 22.7 5.21 12.5 - 32.9
2 0.5000 12.6 3.43 5.85-19.3
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oa Y aladind 5 4 il ¢ g G CN1L iniall &5 (13) iy Jsas

Use Description
on input Screen

Agricuitural

Commercial
Forest
Grass/Pasure
High Density
Residential
industrial
Low Density
Residential

Open Spaces

Parking and
Paved Spaces
Residential 1/8
acre
Residential 1/4
acre
Residential 1/3
acre
Residential 1/2
acre
Residential 1
Residential 2
Water/
Wetlands

Description and Curve Numbers From TR-55

Cover Description

Cover Type and Hydrologic Condition

Row Crops — Straight Rows + Crop Residue (1)
Cover-Good Condition

Urban Districts: Commercial and Business
Woods )

Pasture, Grassland, or Range “)-Good Condition

Residential Districts by average lot size:1/8 acre or less
Urban districts: industrial
Residential districts by average lot size: 1/2-acre lot

Open Space (lawns, parks, golf courses

cemeteries, etc.)*) Fair Condition (grass cover 50% to 70%
Impervious areas: Paved parking lots roofs, driveways, etc.
(excluding right- of- way)

Residential districts by average lot size: 1/8 acre or less
Residential districts by average lot size: 1/4 acre
Residential districts by average lot size: 1/3 acre

Residential districts by average lot size: 1/2 acre

Residential districts by average lot size: 1 acre
Residential districts by average lot size: 2 acres

Water Bodies, Lakes, Ponds, Wetlands

Source : soil conservation soil service 1972, Fig 10.1, P10.21

A Y amall b 5 Al ) Aidaie Cay poca ial s ol (g yal) Giles i s o Le e 2l

(Rawat & Singh, 2017, P237) : saaxl
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89
30
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54

49

98

77

61

57

54

51
46

100

Hydrologic
Soil Group
B (¢
75 82
92 94
55 70
61 74
85 90
88 91
70 80
69 79
98 98
85 90
75 83
82 81
70 80
68 79
65 77
100 100

D

85

95
77
80

92

93

85

84

98

92

87

86

85

84
82

100
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¢ Dry Condition (AMC I)
« CN(III) = 4.2CN(IT)

¢ Wet Condition (AMC III)

) _ 23CN(I)
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pP-1, ? - :
. Q _ ( ) _ P-025

(P-I,)+5 ~ P+0.38S
= assume [, =0.25

= §: potential maximum retent

in the basin (in)

10—0.058CN(IT)
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S=254(m—1) mm and 0 < CN <100
CN

La ted ey 4 il Ailaiyy) a8l gdl) peS s
La0.2s
$ Al (35 Gae (ol (10 %620 Lisbise La 4l 3o s aldiall Hlaall (e dlaisy) 380 il o (iasis
Y ol e Glua Ualae (gadal GSay ABL) Aalaall o 2Ly
o= P—0.2S 2
P+0.85

P=P+1,4+F,

NN

s

g |

[ \

S \

N7,

= O\ [

¢ y

L "
Variables in the SC5 method of rainfall
abstractions: [, = initial abstraction,

Iy E, P, = rainfall excess, F, = continuing
Po—————- - abstraction, P = total rainfall,
Time Sowrce: Applied Hydrology, Chow, 1958

toh LS WMS malip aladiuls clapall) dlbilbua (adiainy aNaleal) Gabiy daglgya alily e yas) Al (G Lad V1)

i) Y slaally Lo glg gl Angiall Gadat il -
((53) 48y s il (mlsnY SCS Curve Number ¢ 3gai s

Computation dzing
[SCS Curve Humbers v] Urits @ 'WMS Coverages () GIS Layers
Use a[coverage "] for determining soil type.
Soil type coverage name:
[Soil Type VI
dse a[coverage '] for determining land use.
Land use coverage name:
[Land Usze VI
Usea for determining rainfall depth.
Rainfall coverage name:
Drainage coverage computation step: 093
M apping
Land use mapping Soail type mapping
oDl A | B | C | D | LandUseDescrption -

0| 720 | 81.0 | 86.0 | Residential D
09201 59401950 | Commercial and Services
08301 91.0 | 93.0 | Industrial
0183015201930

Tranzportation, Communications, and Utilities -

) (e

. WMS el 0 jaaddl

Al ddaie Cugea alsnd SCS CN Glis 7 30l alindl dgals (53) 3y U<
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Runoff Curve Number Report
(Generated by WMS)

i 84.4672
1 a8 iy pai gas CN
Total Product %\ Total Area
81672

CN (weighted) =

2 ab) iy pal yasa CN
CN (weighted) = Total Product \ Total Area

3 ad, iy pali pasa CN
CN (weighted) = Total Product \ Total Area

________ 86.8384
4 o8, iy pali g2 53 CN

CN (weighted) = Total Product \ Total Area

89672

5 ad) ciypal a9 CN
CN (weighted) = Total Product \ Total Area
87.32

6 ad) iy pai G253 CN

CN (weighted) = Total Product \ Total Area
86.156

7 ad) iy pal g s CN
CN (weighted) = Total Product \ Total Area
88.501

8 ad) Ly pal s CN
CN (weighted) = Total Product \ Total Area
86.587

9 ad, iy pali pasa CN
CN (weighted) = Total Product %\ Total Area
85.5

10 o, Gy i 253 CN
CN (weighted) = Total Product %\ Total Area
83.701

11 a8, iy pai 293 CN
CN (weighted) = Total Product %\ Total Area
o 81.545

12 a8, iy pali g2 9 CN

WMS 10 gl il : sl
Al dahaie Capss alsal Curve Number sid) qi) Glaa i clayis (54) 3, JSE
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Flow vs. Time
PEAK: 122.88 ans TIME OF PEAK: 930 min VOLUME: 3215251.80 m"3

Flow vs. Time
PEAK: 157.58 cms TIME OF PEAK: 900 min VOLUME: 3523935.60 m3

-+ N
160+ R 120 " \
L \‘ 110 ] ‘\
ot \ Ay
r 1 100 H [
L ' ! \
120+ 4 20 R
r 1 2
L —_ ]
F1o0 £ I' g : \
£ ]
& F \ €7 poo
N \ £ i
=80l g 50
3 L 8
2 r i 50
“ et 40
F 30
40+
L 20
20+ 10
C 0 L - | 2 R T T I B
L / " TN T N T T B ‘ y I
f T f T T 1 ‘ 0 500 1000 1500 2000 2500 3000
500 1000 1500 2000 2500 3000 Time {min)
Time (min)
m 100 Year.sol, Basin1 Ratio 1, P:122.88, T:930, V:3215251.8 75 Year.sol, Basin1 Ratio 1, P:110.07, T:930, V:2883691.8
100 Year.sol, Basin2 Ratio 1, P:157.58, T:000, V:3523935.6 75 Year.sol, Basin2 Ratio 1, P:140.30, T:000, V:3142729.8 0¥ . Basin{ Ratio 1. P:91.63, T:030, V:2407941.0 25ve . Basin{ Ratio 1. P:63.05, T:960, V:1672272.0
‘ear.sol, Basin io 1, P:91.63, T:930, V- K ‘ear.sol, Basin io 1, P:63.05, T:960, V:: .
50 Year.sol, Basin2 Ratio 1, P:115.52, T:900, V:2598220.8 25 Year.sol, Basin2 Ratio 1, P:77.33, T:900, V:1764171.0 20¥ . Basin1 Ratio 1. P:54.45, T:060, \:1449532.8 10 ¥ | Basin1 Ratio 1. P:30.30, T:960, V:825795.0
‘ear.sol, Basin io 1, P:54.45, T:960, V- ! ‘ear.sol, Basin io 1, P:30.30, T:960, Vi .
20 Year.sol, Basin2 Ratio 1, P:65.86, T:900, :1514379.6 10 Year.sol, Basin2 Ratio 1, P:34.31, T:900, \:825822.0 5 . Basin{ Ratio 1, P:11.46, T:960, V:335950.2 31 . Basin{ Ratio 1, P:2.84, T:090, V96178,
‘ear.sol, Basin io 1, P:11.46, T:960, V- .. ‘ear.sol, Basin io 1, P:2.84, T:990, V! ..
5 Year.sol, Basin2 Ratio 1, P:11.41, T:930, V:306444.6 3 Year.sol, Basin2 Ratio 1, P:2.11, T:960, V:71726.4 2 Year.sol, Basind Ratio 1, P:0.17, T:4290, V:6908.4
2 Year.sol, Basin2 Ratio 1, P:0.04, T:1500, \:943.2
- N . A &
168, pasad Juuall olsa il 2 g8 (1-55) ad) JS
. . " N . 50252010532 4 <5 dda Y
2 48, sl did lon il 3 (2-55) g S 100:50:2520¢10¢5:3¢2 &) i &ia
100¢50¢25¢20¢10¢5¢3¢2 4188 4da3¥
Flow vs. Time Flow vs. Time
PEAK: 31.45 cms TIME OF PEAK: 780 min VOLUME: 349111.80 m"3 PEAK: 142.82 ems TIME OF PEAK: 810 min VOLUME: 2317309.20 m™3
F 140+
30 L
C 120 —
26 C
- T 100+
wop —_ L
s0F g =
E E®T
216+ = L
g r 2 601
I L 0T
10-F r
F 401
51 F
F 20+
0 gt ! ‘Il“l‘l‘l“ll :I\I ; : I T T Y T A
" P e S S
0 500 1000 1500 2000 2500 3000 0% f T ¥ T f
Time (min) 0 1000 ‘_1500 . 2000 2500 3000
m Time {min)
100 Year.sol, Basind Ratio 1, P:31.45, T:780, V:349111.8 75 Year.sol, Basind Ratio 1, P:28.40, T:780, \V:314560.8 . ’ [ ) ’
m 100 Year.sol, Basin3 Ratio 1, P:142.82, T:810, V:2317309.2 75 Year.sol, Basin3 Ratio 1, P:128.19, T:810, V:2081496.6
50 Year.sol, Basind Ratio 1, P:23.98, T:780, V:264821.4 24 Year.sol, Basind Ratio 1, P:17.00, T:780, \:187338.6 50V |, Basin3 Ratio 1, P:107.05, T:010, ¥:1742752.8 257 . Basing Ratio 1. P:74.16, T:640, V- 1217646.0
m ‘ear.sol, Basin: o 1, P:107.05, T:810, V: X ‘ear.sol, Basin: io 1, P:74.16, T:840, V: 1
20 Year.sol, Basind Ratio 1, P:14.84, T:780, V:163683.0 10 Year.sol, Basind Ratio 1, P:8.57, T:780, \V:95792.4 20Year.sol, Basin3 Ratio 1, P:64.30, T:840, V- 1058229.0 10 Year.sol, Basin3 Ratio 1, P:36.31, T:840, V:609906.6
9 Year.sol, Basind Ratio 1, P:3.94, T:780, V:42199.2 3 Year.sol, Basind Ratio 1, P:0.95, T:780, V:13944.6 5Year.sol, Basin3 Ratio 1, P:13.98, T:840, \V:254066.4 3Year.sol, Basin3 Ratio 1, P:3.38, T:840, V:76564.8
2 Year.sol, Basind Ratio 1, P:0.06, T:840, V:1836.0 2 Year.sol, Basin3 Ratio 1, P:0.18, T:1020, V:6942.6
PN . . .
4 pd; pagad Judl olaa il 2 5 )8 (4-55) pd) JSd . | slae il P
PPV 3 ad, pagad Juudl ola Gl g (3-55) a2 Jsdi
100650625:20¢10¢5¢3¢2 4y 1 i i 3 3-55) %
oW s .100650425:20¢10¢5¢3¢2 &) i &ia ¥
PEAK: 175.72 ams TIME OF PEAK: 960 min VOLUME: 5108954.40 m"3 ! Flow vs. 11me
180 -F | PEAK: 19855 cms TIME OF PEAK: 870 min VOLUME: 4040901.00 m"3
F | 200 +
160 150
140+ 160-F
_120F _';‘_140 Tt
;100 o B 120
ETE §1oo +
£ sof 2 _F
] E i 80+
[ F =
6801 60
E a0-F
40+ E
F 20+
20+ 0:,‘ 2 TN SO T R R TR BN |
E 0 500 1000 1500 2000 2500 3000
0 L L =~ L L L L L L | | Til "
0 500 1000 1500 2000 2500 3000 m e (min)
i i 100 Year.sol, Basins Ratio 1, P:108.55, T:370, \V:4040001.0 75 Year.sol, Basin5 Ratio 1, P:130.19, T:870, V:3660672.6
Time (min)
L) - 870, ¥ . y ;s
100 Year.sol, Basiné Ratio 1, P:175.72, T:060, V:5108954.4 75 Year.sol, Basiné Ratio 1, P:158.45, T:060, V:607632.8 50 Year.sol, Basin$ Ratio 1, ';'153"9* T:870,¥:3111273.0 25 Year.sol, Basin$ Ratio 1, P:411.13, T:870, :2248797.6
50 Yoar.sol, Basin Ratio 1, P-133.65, T:000, V:3885355.8 25 Yoar.sol, Basing Ratio 1, P-94.75, T:090, V-2756725.0 20 Year.sol, Basins Ratio 1, P:07.95, T:870, V:1983099.6 10 Year.sol, Basins Ratio 1, P:59.68, T:870, V:1219145.4
20 Year.sol, BasinG Ratio 1, P:82.77, T:990, ¥:2414205.0 10 Year.sol, Basing Ratio 1, P:48.51, T:000, v:1434801.6 9¥ear.sol Basing Ratio 1, Pi27.18, T:870, V:S70889.2 3 ¥ear.sul, Basing Ratio 1, P.42, T:000, Vi220082.4
. 5 . 5 2 Year.sol, Basin5 Ratio 1, P:1.50, T:930, V:45205.2
5 Year.sol, Basiné Ratio 1, P:20.50, T:990, :635540.4 3 Year.sol, BasinG Ratio 1, P:6.30, T:1020, V:215487.0 il

2 Year.sol, Basin6 Ratio 1, P:0.72, T:1110, V:31037.4
5 by Gasal ) olpa il 2 g4 (5-55) ab, Js

6 8, a5 dpad slaa il 12338 (6-55) (2 Je 100650:25:20¢10¢5:32 &) S ki

100¢50¢25:2010¢5¢3¢2 Ay 83 dia Y

s
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Flow (m*3is)

Flow vs. Time
PEAK: 100.08 cms TIME OF PEAK: 870 min VOLUME: 2186042.40 m"3

Flow vs. Time
PEAK: 50.67 cms TIME OF PEAK: 870 min VOLUBME: 989586.00 m"3

50F
45-F
40-F
_35F
2 E
£30£
E_E
251
3 E
w20+
15F
10-F
5+
o = L L L Il Il L Il L L L | |
—! : i . —t R o 1500 2000 2500 3000
500 1000 1500 2000 2500 3000 Time {min)
Time (min) i L . .
W 100 Year.sol, Basin? Ratio 1, P:50.67, T:870, V:989586.0 75 Year.sol, Basin? Ratio 1, P:45.64, T:870, V:890488.8
100 Year.sol, Basing Ratio 1, P:100.08, T:870, V:2186042.4 75 Year.sol, Basing Ratio 1, P:90.51, T:670, V:1975980.6 . L . .
50 Year.sol, Basin? Ratio 1, P:38.35, T:670, V:747930.6 25 Year.sol, Basin7 Ratio 1, P:26.91, T:870, V:526332.6
50 Year.sol, Basing Ratio 1, P:76.67, T:900, V:1672862.2 25 Year.sol, Basing Ratio 1, P:55.02, T:900, :1198512.0 . . . .
20 Year.sol, Basin? Ratio 1, P:23.40, T:670, V:458836.2 10 Year.sol, Basin7 Ratio 1, P:13.39, T:870, V:268095.6
20 Year.sol, Basing Ratio 1, P:48.31, T:900, ¥:1052908.2 10 Year.sol, Basing Ratio 1, P:28.93, T:000, V:636534.0 . i . i
5 Year.sol, Basin? Ratio 1, P:5.34, T:870, V:114807.6 3 Year.sol, Basin? Ratio 1, P:1.44, T:900, V:36520.2
5 Year.sol, Basing Ratio 1, P:12.71, T:900, V:291558.6 3 Year.sol, Basing Ratio 1, P:4.09, T:900, V:105058.8
2 Year.sol, Basin? Ratio 1, P:0.11, T:1020, V:4163.4
2 Year.sol, Basing Ratio 1, P:0.54, T:060, :18369.0
8 a2, pasad Jemd) olaa il 2 9 )18 (8-55) pB, Jed 7 2, pasad Jed) olae il 2 5 )48 (7-55) pd, JS
J00¢50¢25¢20¢105¢3¢2 431 <5 Ada Y J00¢50¢25¢20¢105¢3¢2 431 85 Ada Y
Flow vs. Time
Flow vs. Time PEAK: 119.69 cms TIME OF PEAK: 840 min VOLUME: 2167929.00 m"3
PEAK: 175.96 ems TIME OF PEAK: 930 min VOLUME: 4557942.00 m"3 120 -
180+ -
C ':\ L
160 - £
; / :
140 & ; L
£ : = 80+
_a20-L s 5 L
@2 £ i < -
€100 L ! Eal
ETE H g 01
2 a0+ T c [
e L e 40
60-F |" ; L
4L fﬁ 201
20-L L
C 0 =F L L L | L L L L |l Il L L ||
L ¥ ¥ ¥ 1
0=F L1 | : i e, Ll | 1 L1 11 1 L 0 500 1000 1500 2000 2500 3000
[} 500 1000 1500 2000 2500 3000 Time (min)
Time {min) ) _— L I
M 100 Year.sol, Basind Ratio 1, P:119.69, T:840, V:2167929.0 75 Year.sol, Basind Ratio 1, P:107.84, T:840, V:1952343.8
100 Year.sol, 9B Ratio 1, P:175.96, T:930, V:4557942.0 75 Year.sol, 9B Ratio 1, P:158.05, T:930, V:4096209.6 50 Year.sol, Basin® Ratio 1, P:00.67, T:840, V:1642318.2 25 Year.sol, Basin® Ratio 1, P:63.69, T:840, V:1150560.0
50 Year.sol, 98 Ratio 1, P:132.19, T:930, V:3432684.6 25 Year.sol, 98 Ratio 1, P:91.80, T:030, V:2403279.0 20 Year.sol, Basing Ratio 1, P:55.40, T:840, V:1012316.4 10 Year.sol, Basing Ratio 1, P:31.77, T:840, :595251.0
20 Year.sol, 9B Ratio 1, P:91.80, T:930, :2403279.0 10 Year.sol, 9B Ratio 1, P:79.47, T:930, V:2090457.0 5 Year.sol, Basind Ratio 1, P:12.89, T:870, V:258134.4 3 Year.sol, Basin9 Ratio 1, P:3.60, T:870, V:84124.8
5 Year.sol, 9B Ratio 1, P:45.00, T:960, V:1209528.0 3 Year.sol, 9B Ratio 1, P:4.76, T:990, V:155437.2 2 Year.sol, Basin9 Ratio 1, P:0.29, T:960, \:10531.8
2 Year.sol, 9B Ratio 1, P:0.35, T:1200, V:15120.0
10 a8 2 gad Jaeal) olsa Gl 2 g8 (10-55) ab) 8 9 pd, pagad Jadl olua il 2 5,48 (9-55) ) JS&
100¢50¢25:20¢10¢5¢3¢2 4185 dda Y 100¢50¢25¢20¢105¢3¢2 41 <5 Ada Y
Flow vs. Time Flow vs. Time
PEAK: 40.58 ems TIME OF PEAK: 780 min VOLUME: 494771.40 m"3 PEAK: 131.41 ams TIME OF PEAK: 900 min VOLUME: 2906663.40 m"3
40 F \
C \
1201 H
3 F :
T [
20 100 T i
= F .
—_ 7 C
525 5 0] i
< - i
£ E .
T20 L .
: j
2 T C
i F
a0
10 r
20+
5 L
Iy = L1 Iy |
[\ Y T : I I I 0 f J 1 J
f T f T f 0 500 1000 1600 2000 2500 3000
0 500 1000 1500 2000 2500 3000 Time (min)
Time (min) @
100 Year.sol, 10B Ratio 1, P:131.41, T:900, V:2906663.4 75 Year.sol, 10B Ratio 1, P:117.63, T:900, V:2602918.8

L]
100 Year.sol, 11B Ratio 1, P:40.58, T:780, V:494771.4 75 Year.sol, 1B Ratio 1, P:36.11, T:780, V:441140.4

50 Year.sol, 118 Ratio 1, P:29.70, T:780, V:364532.4 25 Year.sol, 11B Ratio 1, P:19.80, T:780, V:247253.4

20 Year.sol, 118 Ratio 1, P:16.82, T:760, V:212139.0 10 Year.sol, 11B Ratio 1, P:8.62, T:780, V:115441.2

5 Year.sol, 11B Ratio 1, P:2.67, T:310, \:42642.0 3 Year.sol, 118 Ratio 1, P:0.41, T:810, V:9869.4

2 Year.sol, 11B Ratio 1, P:0.01, T:1440, \:109.8

12 g8y agad Jaeal) slaa il 2 g8 (12-55) ab) S
100¢50¢2520¢10¢5¢3¢2 &) i dda Y

#2022

12

50 Year.sol, 10B Ratio 1, P:97.78, T:900, V:2167619.4 25 Year.sol, 108 Ratio 1, P:66.91, T:900, V:1496201.4

20 Year.sol, 10B Ratio 1, P:57.54, T:900, ¥:1293508.8 10 Year.sol, 10B Ratio 1, P:31.35, T:900, V:728278.2

5 Year.sol, 10B Ratio 1, P:11.30, T:930, V:289168.2 3 Year.sol, 10B Ratio 1, P:2.55, T:960, V:78894.0
2 Year.sol, 10B Ratio 1, P:0.11, T:1380, V:4208.4
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Basin?

Subbasin "Basin?" Results for Run "Run 1"
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= RurcRun 1 Elemert:BASINF Resutt Precintation = RunRUN 1 Element BASING Result Precipiation Loss —— RunfRun 1 ElemertBASING Resul:Outfiow Total Loss ¢ 1097.8(1000M3)  Total Baseflowm : 0.0 (1000 M3)
TotalExcess:  3259.5(1000M3)  Discharge : 31127 (1000 M3)
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channel ?ﬂ 4
Rectangular Channel
Type: R Define.. | Parameter |Value | Uit 4l
Flawa 184.800  cms
Side Slope 1 [Z1]: I'I.D H: 1w Depth 2861 M P
Side Slope 2 [22): I‘I | H: 1w Area of Flow 28612 w2 g 3
. = -
Charnel Width [B] IW [m] wietted Perimeter 18,722 m g 2
) ) Hydraulic Radius 1.820 m [
Pipe Diameter [D]: ID.D =
|pe- h?me er 0} (m} Average Velocity E.453 mes ﬁ =
Longitudinal Slope: |0.023 [mm) T op Width [T) 10000 m 14
V¥ Dveriide Defaul Froude Humber 1.219 -
Maniring's Roughness: ID.DSED Critical Depth 2,265 m 0 L1 | I L1 | I L1 I | I [
¥ Use Lining Critical Yelocity E.EE1 més 2 4 ] 8 10
Lining Type: |Frock Riprap-160 mm (Binch] | | | Crtical Sope 0.01584 | mim SStafinn fm
Critical Top Width 10000 m
Calculated Max Shear Stress | B45.048  N/m"2 Z el casanatl) 3Ll ¢ Ui
Calculated &g Shear Stress | 4100276 Neém™2
& Enter Flow:  [184.800  [cms]
" Enter Depth: |2.BE'I [m)
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Sunhasin 'Basing’ Resuts far Run "Run 1" Subbasin "Basing" Results for Run "Run 1"
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-Hydraulic Toolbox gl aladiul dagisd) sLall aseal il maag (96) o3,

channel 8 X
Tope W Defing. | Parameter |Value | Uit
Flowe 208.000 | ems R t Ch 1
Side Slope 1 21}: [T0 Hity Depth 5o m ectangular Channe
Side Slope 2 [Z2): |1.D H: Area of Flow 3250 w2 8 T
Channel width (B]: IBD— ml Wetted Perimeter 16417 'm C
. . Hydraulic Radius 1.904 m — 5+
Fipe I ter [D): IU.U = -
|pe. |e.|me =D} (] Average Velocity 6.E56 més E’ F
Longitudinal Slope; |0.023 [m/m] TopWidth [T] £.000 m 5 4 T
¥ Overide Default Froude Murmber 0931 w7 L
= =
Manking's Roughness: |U-U35U Critical Depth 4956 m % L
v Usze Lining Critical ¥ elocity 6931 més 2 T
Linirg Type: IHock Ripiap-150 mm [E-inch) | Critical Slope 0.02531 | mim C
Critical Top “idth E.000 m 0 ] : ] : ] : ] : ] : ]
Calculated Max Shear Stess 11742 Ndm™2 0 1 2 3 4 5 5]
Caloulated Avg Shear Stiess | 429.153 | N/m™2 Station ()
& Enter Flow: |208.EIDD [emz]
" Enter Depth: |5.2DS [m) C_)ﬁ‘d‘ . 1) Bt—\ﬂ\ &Uﬂé
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Flow vs. Depth
E Flow vs. Area of Flow Flow vs. Top Width
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Subbasin B13* Results for Run *Aun 1*

roject roect,SomrCharmel  Seudaten R A 1
Subbasn: 813 K
- f
Control Specicatons:-WhS Control Info P
MM @ 10000 E
£ e
Computed Renss H
Pesk Dacharge: vS) Dete/Time of Pesk Discharge:21Ar 2022, 12:16 g W
Precotaton Volme:2789.0 (1000M3)  Deect Auroff Volume: 16639 (3000 M3) a
Loss Volume: 10313 (3000 M3) Basefon Voksme: 0.0 (3000 M3) 17
Ecess Vhane: (1000MD  Darge vokme 6633 (1000 .
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-Hydraulic Toolbox zaliy aladiuly da gidal) 8LRN apewad 3l aag

‘hannel Analysis X
z JM‘ wmaﬂ\ sLaal) &LL&
) § Parameter | Walue | Unit
Type: IHectanguIar A Define... |
Flow 96.400  cfs
Side Slope 1 (Z1]: |1.0 H: 1w
pe 1@y | Depth 4083 [k Rectangular Channel
Side Slope 2 [22): I'I.D H: 1w Area of Flow 14643 sqht =
Channel Width [B) |3D— it Wetted Perimeter 12766 |t -
. Hydraulic Radius 1148 ft B
Pipe Dismeter (D); [0.0 ft 61
22 Ia.me =) ) Average Velocity E.580 fps = ~
Longitudinal Slope: |0.02 [li%] Top Width (T] 3.000 & E’ E
I™ Override Defaul Frouds Mumber 0525 g 4+
Mariring's Roughness: |U-U35D Critical Depth 3177 % C
¥ Use Lining Critical Yelocity 10114 | fps T r
Lining Type: IHock Riprap-150 mm [B-inch) LI Critical Slope 0.05535 | ft/ft -
Critical Tap \Width 3.000 ft C
Max Shear Stress BOG4 | b2 L B L B B E S ———
fvg Shear Stess 1432 b2 0 05 10 15 20 25 3.0
¢ Enter Flow: ISS.4DD [cfz] Station (ft)
" Enter Depth: |4.883 4]
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Flow vs. Depth

Flow vs. Area of Flow

Flow vs. Top Width
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