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Peggy Notebaert Nature Museum
Irrigation: Capillary fabric and Base level trickle irrigation

N

Oaklyn Branch Library
Irrigation: Base trickle irrigation
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MAP 11

PRECIPITATION (mm):
AVERAGE ANNUAL
AMOUNT

PERIOD 1961-1990 712770

(1990) "MNMRVDA YN MPR
Source: Israed Meteorological Service (1990)
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Table 35
PRECIPITATION ( mm ) :

AVERAGE MONTHLY AND ANNUAL AMOUNTS

D'NS012

35 KHav
L (n™) DYPWn

nyxmn nniwl N'wain Nimo

PERIOD 1961 - 1990 79PN

Siation v nyl am ALY ‘UDo 1K “7\' " Kn oK Ym 3D “ wn

o Annual Dec Nov Oct Sep | Aug July June May | Apr Mar Feh Jan on
Coastal Strip 0N Ny
Naharivsa s40 148 90 3s 1 5 34 87 107 155 amm
Geva Namel 590 188 78 3 1 T 24 62 s 146 Ynr3
Tel Avin-Seile Doy 524 133 78 34 | 3 19 51 80 125 AW - axhn
Gara 405 89 46 24 1 1 15 34 64 m oty
Constnl Plain and Northern Negev 2230 DY [N Mwm
Gan Shomeron 619 169 8o 31 1 3 18 66 99 153 e
Ret Dagan. \et. Sen 553 143 72 27 2 20 40 88 139 “Kup N - P
Ren Guenen \ipon 871 138 74 24 s 24 61 97 149 12 Aown Ym
Hazor-Ashdod 518 114 78 28 1 2 20 55 87 132 MWK MYn
Sede Moshe 416 87 46 18 3 21 50 83 108 on
Dorot 380 70 47 15 1 18 40 72 97 nr
Reer Sheva 107 45 21 8 3 15 28 38 50 Yaw K3
HaShefela nopwn
Rent Jimal 516 102 58 20 1 2 26 74 101 132 LR ]
L ahay 107 &3 35 10 1 2 19 43 58 76 an%
Mountain Regions ntatalRinh i P
High Mountains omaxn onMnan
Zomet Hashinon 460 129 87 13 ] 45 100 127 160 R oy
Har Kena'an 712 145 85 29 1 8 45 78 127 174 Wi
Jerusalem Airpoet 590 110 68 24 2 52 98 113 143 oy nf LoeT
Yattir 269 53 26 7 5 3 19 41 51 68 i)
Sede Boyger (3] 13 bl 3 1 8 15 18 23 pa
Relhes Ramon 81 15 & 5 3 & 14 14 18 li-ni-=h]
Low Mountains DoNIn DT
Elon 793 179 104 39 1 7 46 92 142 183 rx
Tavor 538 125 58 21 2 5 31 7 94 131 man
Narerat lln 420 143 66 26 5 39 84 109 146 mhy iyl
Fren Yirhay 454 145 83 3 1 6 29 79 110 150 oY K
Eastern Shomeron and Yehuda Desert T AT 1w [am
Arad 138 27 1" ) 1 3 ? 23 23 31 My
The Northern Valleys & Jordan Rift Valley 17T YA onNbyn Dpnya
Northern Vallers oMNBYR PRy
Kefar Rlum 524 107 64 22 L] 3 74 ?5 122 mba0a
Ramat Dawid 538 133 &4 23 1 28 68 89 127 e
Central Jordan Rill Valley 17N pa 13N
Deganya Alef 107 a7 50 17 1 5 30 54 69 93 ® o
Hefzi Rah 432 9?7 49 16 7 19 66 7 107 N
Tirat Zevi 174 &0 3s 12 ) 15 39 as 62 ¥y nv
Jencho 163 32 P3| 8 2 10 27 28 35 m
Mead Sca Region nbnn oy MR
Sedom 48 i) 4 2 1 7 [ (] " oo
Ha'Arava hRihi
Flat L} & 4 3 1 3 4 L] L] nr

Source: lteacl Metcorological Scrvice, 1990 and unpublished data

f

IMYINKLGT WA PIIKD WoMD kYW OMay 1990 APMMIRLET MW YD
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D'NS012

Table 37

PROBABILITY OF MAXIMUM RAIN INTENSITY (MM/H )
FOR GIVEN DURATIONS

37 k5av

(nyw/nm) M90pn OWa NnY1y Sw nmanon
D N jar Dwnb

15 MIN. DURATION H\P"l 15 qwn 10 MIN. DURATION mpa 10 (wn
Probability S o ‘ ”. l - W s Probability N - l 2n N
minn Station nn

Haifa, tea shore 46 58 &6 82 104 mn on Haifa, sea shore 55 69 79 98 125 qr nom
Tel Aviv. Sede Dov 49 43 72 90 116 AT LKTN Tel Aviv, Scde Dov 61 77 83 110 140  avow KN
:" Oagan. MetServi - .45 sS4 61 73 SRR R Bet Dagan, Mel, Serv. 53 66 74 90 113 won.w .71 o

cgba 38 48 54 68 84 man Negha a4 56 64 79 101 na1

Beier:Shevi 20 31 39 55 77 ¥aw K3 Be'er Sheva s 38 47 69 1086 yaw K3
Kefae Gilag z9 36 AT so 64 ™3 03 Kefar Giladi 35 43 49 60 76 My o3
Has Rena'an 2y 37 43 51 63 a3 s Har Kena'an 35 45 52 68 85 I¥13 9
Afula 29 41 50 69 92 noy Afula 35 s0 s0 81 114 "Y1y
Jerucalem. central 28 34 39 48 62 12m o Jerusalem, central 30 40 47 60 80 137 0%
Rekhes Ramon 13 28 43 73 128 7 e Rekhes Ramon 16 38 55 95 175 cal-3l
Deganya Alef 27 35 40 48 60 ‘KT Deganya Alef 33 42 48 59 76 KT
Sedom 1z 21 18 44 70 ore Sedom 16 28 37 57 92 oo
60 MIN. DURATION mpa 60 qwn 30 MIN. DURATION mpT 30 qwn

Probability mIanog Probability nManog

Siation S 2% L l = = % M o ( i i " mnn
Haifa. sea shore 21 27 31 39 51 qn . aon Haifa, sea shore 32 41 46 57 72 mn aon
Tel Aviv, Sede Dov 19 24 31 a1 55 AT AW KN Tel Aviv, Sede Dov 32 42 49 62 82 27 T KN
Bet Dagan, Met, Serv. 21 25 28 33 41 Kb .w .7 R0 Bet Dagan, Met, Serv. 31 37 41 48 $9 KoR.@.p1Ra
Negba 18 23 26 33 47 Tan Negba 27 34 38 47 60 a3
Be'er Sheva 9 12 15 20 29 yaw K3 Be'er Sheva 13 20 25 34 45 Yaw axa
Kefar Giladi 13 17 19 24 30 3 "y e Kefar Giladi 19 24 27 34 43 "y o
Har Kena'an 14 17 19 21 25 T Har Kena'an 21 25 28 32 37 2 A
Afula 13 19 22 31 43 Aoy Afula 19 29 is 46 62 Aoy
Jerusalem, cenrnal 13 16 18 21 24 137n o Jerusalem, central 19 24 27 31 36 nm oy
Rekhes Ramon & 13 17 27 45 luzak-=0l Rekhes Ramon 9 20 27 44 76 pmn oo
Deganya Alel 1 15 17 22 z9 KTIAT Deganya Alef 18 24 28 33 42 Ko
Sedom 5 8 11 17 28 oo Sedom 8 13 18 27 44 mTo
180 MIN. DURATION mpT 180 qwn 120 MIN. DURATION mpT 120 qwn

Probability | | mnanon W] | | nMano
" 50% 5% 15% 5% 1% i 25% 15% 5% 1%

Station minn Station Tnn
Haifa. sea shore 10 13 15 19 24 an en Haifa, sea shore 13 17 20 25 33 oqn o
Tel Aviv, Sede Dov 9 12 14 19 27 27T W LK Tel Aviv, Sede Dov 1 16 19 25 34 AT LK
Bet Dagan. Met. Serv. 10 13 14 18 22 KD W .Y M Bet Dagan, Met Serv. 13 16 18 23 28 WUD.¥.pIMa
Negba 9 1 13 16 21 man Negba 11 14 17 21 27 man
Be'er Sheva s 6 7 8 1 yaw K2 Be'er Sheva I3 7 9 11 15 yaw xa
Kefar Giladi 7 9 10 13 17 myanna Kefar Giladi 9 11 12 15 19 My1me3
Har Kena'an 7 9 10 12 14 v A Har Kena'an 9 11 12 13 15 1w
Afula 6 9 1" 16 22 A9y Afula 8 1 13 17 26 oy
Jerusalem. central 7 8 9 10 12 0 .o Jerusalem, central 9 11 12 13 15 L oYy
Rekhes Ramon 3 & 8 13 21 NP eI Rekhes Ramon 4 8 1" 17 27 e
Deganya Alef & 8 b 12 15 KT Deganya Alef 8 10 12 15 19 ‘K
Sedom 2 4 L 8 13 oo Sedom 3 5 7 11 17 oo

STATION NETWORK: LOCATION mopm Opm NNt nwn

AND PERIOD OF OBSERVATION nsmynn

- aspn m oM am |k Y NPy
Statien [ Period Elevation (m) | Lat. [ Long. I Isracl grid I A

Haifa, sea shore 1955/56 - 1988/89 5 32°49°  35°00° 150247 qn .aon
Tel Aviv. Sede Dov  1941/42 - 1988/8% 4 32°06" 3447 129148 AT mw XN
Bet Dagan, Met. Serv. 1962763 - 1989/90 30 32°00°  34°49° 132157 RIS TR R ]
Negba 1951/52 - 1988/89 90 31°40°  34°39° 119118 nan
Be'er Sheva 1943744 - 1989/90 280 31°15" 34%48° 130073 ¥aw qK3
Kefar Giladi 1958/59 -~ 1988/89 340 33°15" 35°34° 203293 vyb) e
Har Kena'an 1949/50 -~ 1988/8% 934 32°s8°  35°30° 197264 W
Afula 1941742 -~ 1971/78 &5 32°38"° 38”17 177223 Aoy
Jerusalem, central 1950/51 -~ 1988/89 815 31°%46° 35°13° 171131 1273 oy
Rekhes Ramon 1958/5% -  1988/8% 860 30°38"  34°48° 131002 JL-Rl-Rh
Deganya Alel 1944745 - 1989/90 -200 32°43"  35°34° 204238 KR
Sedom 1959760 - 1988/8% -390 31°02°  35°2%° 187048 oro

Source: Morin, Sharon and Rubin (1994)

(1994) P2 P N0 PR
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S.CS.-nnowvw 41.2

D" 1z aR? nnrknim L,Soil Conservation Service (1975) 'Rpmxn yppgn NNy nNwn NO'Y
-2V 01190 [91IX2 NIXINNA NOV'WN DMWY DUR7{7N DNITRA DY'NI9I0 121 'N9) DDA NIX? ANNIDI DY71Tal
Y 1M1 72V nu'wn Nwon .o1wt? nind nnii N nadim SCS -n no'w .(1996) nMaini 'vore-jnm T
DN NU'YN NYNNYN DNAY DNWNAN .0N20¥A D'NAIYIE L0910 ,0'MI' 1A 'N9) AIW'N NIWONN D''NSI0

YN 'WIn'Yl yiipa Niatonn nn L (D) Y 'oIx ,DYEewnin nind

Q=(P-la?/P-la+S$S

UKD
(n"n) mir/Mo10 721 -Q
(n"n) mi/moio nwa raly -P
n'NAY =20 0T NMNYRY AR ,7IN7NN ARXIND 7Y 121 DY nnTign nnnon —la
NITRNAI
N'"71'0oNn N'N'NIVID 0' NN -S

N'Y NNY ¢ DoKX NIRrel '9-7V ,0N11 yai7aw onfa LS -0 mInwn IMa 7170 la -n manwni 1NN
INIDINPPINANRD Ypn

la=0.28

N721700 1220 YN NIKIYA DX NN NIYRIN NN0RN 78 DT 1w Naxn
Q=(P-0.2S)?/(P+0.89S)

D 'R P <0.28 wwknd . p > 0.2S 12y nopn nRnwnn

nix720 onw ,Curve Numbers (CN) 1nni9 npnaw 2"nIXa DRIW 7171 a8 010 7V 001An S 10N19n
VA omn D700 ,Yppn '9IR 7Y D19, NYN'0dNnN NYRYI0I9N DN N'YN 7Y DIl Nizoonn
.( Sheaffer et al., 1982) yvipn 'winwi

:NIn S-7 CN 2 onn
S = (25400 / CN) — 254
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Takeo Kinoshita — Estimation of the runoff coefficient of the rational formula by the proposed TS
runoff coefficient.

LAND USE OR SURFACE Percent | FREQUENCY
CHARACTERISTICS Impreviuos 2 | s 10 | 100
\Business \ \ \ \ |
\Commercial Areas \ 95 \ .87 \ .87 \ .88 | .89
Neighborhood Areas | 70 . 60 | 65 | .70 | .80
Residential | | | | |
'Single-Family | * . 40 | 45 | 50 | .60
'Multi-Unit (detached) | 50 . 45 | 50 | 60 | .70
Multi-Unit (attached) | 70 . 60 | 65 | .70 | .80
\1/2 Acre Lot or Larger \ * \ .30 \ .35 \ 40 | .60
/Apartments | 70 65 | 70 | 70 | 80
\Industrial \ \ \ \ |

Light Areas . 80 o | 72 | 768 | 82
Heavy Areas | 90 ' 80 | 80 | 8 | .90
Parks, Cemeteries | 7 10 | 18 | 25 | 45
Playgrounds | 13 15 | 20 | 30 | 50
'Schools | 50 . 45 | 550 | 60 | .70
Railroad Yard Areas | 20 20 | 25 | 35 | 45
'Undeveloped Areas \ \ \ \ |
\Historic Flow Analysis \ 2 \ see: \ Lawns \ |
Greenbelts, Agricultural | | | | |
\Offsite Flow Analysis \ \ \ ] |

(when land use not defined) | 45 . 43 | 47 | 55 | 65
\Streets \ \ \ ] |

Paved ' 100 | 8 | 88 | 90 | .93
Gravel | 40 . 40 | 45 | 550 | .60
Drives and Walks | 96 . 87 | 8 | 90 | .93
Roofs | 90 . 8 | 8 | 9 | .90
Lawns, Sandy Soil | 0 o0 [ o1 | 05 [ 20
Lawns, Clay Soil | 0 05 | 15 | 25 | 50

Note: These Rational Formula coefficients do not apply for larger basins where the time-of-
concentration exceeds 60 minutes.
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Crawfordsvile, Florida — Watershed Management Institue (1997) Operation, maintenace and
management of Stormwater management.

Land Use, Crop, and Management

CULTIVATED, with crop rotations

- Row Crops, poor management
Row Crops, conservation mgmt
Small Grains, poor management
Small Grains, conservation mgmt
Meadow

PASTURE, permanent moderate grazing
WOODS, permanent, mature, no grazing
URBAN RESIDENTIAL residential

30 percent of area impervious
70 percent of area impervious

Hydrologic Soil Group Descriptions:

Hydrologic ~ Soil
Group

A B C D

55 65 .70 .75
50 .55 65 .70
35 40 45 .50
0 22 25 .30
30 .35 .40 .45

10 .20 256 .30
06 13 .16 .20

30 40 .45 .50
50 .60 .70 .80

A -- Well-drained sand and gravel; high permeability.
B -- Moderate to well-drained; moderately fine to moderately coarse texture; moderate

permeability.

C -- Poor to moderately well-drained; moderately fine to fine texture; slow permeability.
D -- Poorly drained, clay soils with high swelling potential, permanent high water table, claypan,
or shallow soils over nearly impervious layer(s).
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RATIONAL METHOD RUNOFF COEFFICIENTS FOR COMPOSITE ANALYSIS

FOR USE IN Q = CiA
Runoff Coefficients (C)
Character of Surface
Return Period (Years) 05 1 2 5 10 25 50 100
Streets:
Asphaltic .70 .74 78 .81 .85 .89 .93 .96
Concrete 76 .78 .82 .87 .90 .94 97 .99
Drives and Walks (Concrete) 76 .78 .82 .87 .90 .94 97 .99
Roofs 72 .75 79 84 .87 .93 .96 .99
Lawns, Clay Soil-Light (Loams)
Flat 0-2% A3 14 15 16 17 19 20 .21
Average 2-7% A5 .16 .17 18 .20 .21 .23 .24
Steep 7%+ 23.24 25 26 .27 .29 32 .34
Lawns, Clay Soil (Heavy)
Flat 0.2% 14 15 16 18 .19 .20 .21 .22
Average 2-7% A7 18 20 .21 .23 .24 26 .27
Steep 7%+ 23 .25 27 29 .31 .33 .35 .37
Undeveloped Woodlands and Pastureland
Clay Soils - Light (Loams)
Flat 0-2% 19 21 23 25 27 .29 .31 .33
Average 2-7% 26 .28 .31 .34 37 .40 43 .46
Steep 7%+ 34 37 40 44 47 51 55 .58
Clay Soil — Heavy
Flat 0-2% 23 25 27 29 .31 .33 .35 .37
Average 2-7% 30 .32 .35 .38 41 .44 47 .50
Steep 7%+ 38 41 44 48 51 55 59 .62
¢ Cuen (1998) Rational method runoff coefficients  :nipn

-’;‘.M.
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Table: Runoff Curve Numbers for Selected Agricutrual, Suburban, and Urban Land Use
(Antecedent Moisture Condition 2, and la= 0.25 ). (Sheater al, 1982).

Hydrologic soil group

Land use description A B C D
Cultivated land:"

Without conservation treatment 72 81 88 91

With conservation treatment 62 71 78 81
Pasture or range land:

Poor condition 68 79 86 89

Good condition 39 61 74 80
Meadow: good condition 30 58 71 78

Wood or forest land:

Thin stand, poor cover, no mulch 45 66 77 83

Good cover® 25 | S5 70 1
Open spaces, lawns, parks, golf courses, cemeteries, etc.:
Good condition: Grass cover on 75% or more of the area 39 61 74 80
Fair condition: grass cover on 50% to 75% of the area 49 69 79 84
Commercial and business areas (85% impervious) 89 92 94 95
Industrial districts (72% impervious) 81 88 91 93
Residential:® ,

Average lot size Average % Impervious¢ |

0.05 hectare (1/8 acre) or less 65 "!7 85 90 92

0.10 hectare (1/4 acre) 38 61 75 83 87

0.13 hectare (1/3 acre) 30 57 72 81 86

0.20 hectare (1/2 acre) 25 54 70 80 85

0.90 hectare (1 acre) 20 51 68 79 84
Paved parking lots, roofs, driveways, etc.® 98 |, 98 98 98
Streets and roads:

Paved with curbs and storm sewers® 98 98 98 98

Gravel 76 85 g9 91

Dirt 72 82 87 89

a For a more detailed description of agricultural land use curve numbers refer to Ref. 9, Chap. 9.
Good cover is protected from grazing and litter and brush cover soil.
¢ Curve numbers are computed assuming the runoff from the house and driveway is directed toward the street
with a minimum of roof water directed to lawns where additional infilration could occur.
d The remaining pervious areas (lawn) are considered to be in good pasture condition for these curve numbers.
¢ In some warmer climates of the country a curve number of 95 may be used.
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