Runoff

0.02%

100%
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100 km?

500 ha 750 ha
2.0 km?
100 km?
50% 3.0 m¥/s 75% 1.9 m%/s 5.0 m®/s
3 md/s
10 km 120 m

50 km 16 m

1 km>=5.0 K

l/ 1 km>7.5 km
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10% 5%
5
1
(%) ()
(ha) (km) (ha) !
5 5.0km>0.1<5 =100m
500 5.0 10 50
1 5.0km>0.1+1 =500m
5 7.5km>=0.05+5 =75m
750 75 5 37.5
1 7.5km>0.05+1 =375m
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16 m

5m 16m 2 13 m 10 m
16m 2 18 m
0.3% 13 m
0.1% 18 m
3.4% 18 m
%
(m)
1 4
2 1.6
3 1.0 4.9 7.5 29.6 19.6
4 0.9
5 0.6 1.6 5.2 19.5 10.1 18 12.7
7.5 0.4 1 2.6 14.1 6.4 8.5 10.8
10 0.4 0.4 1.7 10.6 4.4 4.8 8.9
15 0.2 0.2 0.8 6.2 2.5 1.7 4.7
20 0.1 0.1 0.4 4.2 1.4 0.8 3.8
30 0.1 0.1 0.2 2.0 0.6 0.3 2.1
40 0.1 0.4
50 0.1 0.2 0.1 0.3

Ganzelmeier et. al., 1995
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23.2 2.1 1.3 1.3

y 4.6597 x %' R? 0.9926
13 m 1.9% 18 m 1.7%

1/150 1m
1m 4%

100
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I:,ECTierl =

PECriers
Myunott
Mo
Mpq

Te

runoff

Dr

Dd

RP
AP
Driver
Zriver
Dditch
Zgitch

Narift
fp

:IX

Mrunoff +MDr+MDd

D
X

3x86400 T,

day

:I><Tp><Ap><fp

rhver x river x
100
Dditch %
100

N drift

aitch < N rir

ha
%

%

day

g/m

%
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g/ha

ha/day

ha/day

(1)

(2)

(3)

(4)



Ap (ha) 50 50
Te =2 days 15.6 19.0
R, (%) T, =3 days 22.4 27.1
Te =4 days 29.1 34.4
Driver (%) 0.3 1.9
Ziiver (ha/day) 0.16 0.8
Duitch (%) 4 100
Zgiten (ha/day) 0.07 0.33
T, =2 days 1 1
Narift Te =3 days 2 1
T. =4 days 2 1
1 0.3
o (-) 0.5 1
0.2
= x<
= x
M ot Mo,
PEC T = Tix86400xT, PECTe 386400 T, ©
PECrien g/m?®
M unoff g
Mp g
M =1x Ry x A, x f (6)
runoff 100 u
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D

Mo, :lxﬁxzriverXNdrm R0
! g/ha
Driver %
Zriver ha/day
Narift day
R, %
Ay ha
f,
Au (ha) 37.5 37.5
Ry (%) 0.02 0.02
0.1
Driver (%) 3.4 1.7
Zriver (ha/day) 0.12 06
Narire (day) T
0.1 03
fu (') 1 ;
- >
PECTierZ = M - M Seepage +M or +M Dd M se (8)

3x 86400 xT,
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I:’ECTierZ g/m3
Mout
Mseepage
MDr g
Mbpyq g
Mse g
2.2.C
TxQout x A, x f,
MOUI = T,-1 (9)
ZCi X Quu x A, x
i=0
2.2.C
Tx Qseepage x Ap x fp KIevee
M seepage T (10)
( Ci XQseepage x Ap x fp)/Klevee
i=0
Driver
M Dr — I me Zriver X Ndrift (11)
D.
pa = | % 183] X Z gign % N grig (12)
Ke X 0Cg /100 X, XV
M. =(M M M M oc se e ~Vse 13
se ( out + seepage + Dr + Dd )X Koc ><005e /lOOxge ><Vse +VW ( )
Qout m*/ha/day
Qseepage m3/ha/day
Ci [ g/m?
KIevee (’)
Vi (m°)
Ve m?
Pse g/cm3
0Cse %
K., = e K 100 +1 14
levee — r X oc X OCIevee/ + ( )

WS
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Plevee glcm3

Mws -
Koc cm®/g
OCjevee %
m.. m ;
Z out,i n Z seepage,i +M o M oy — M .
PECTierZ = 5 5
3x86400xT,
(15)
Zmout,i + steepage,i -M
se
I:)ECTierZ = 5 5
3x86400xT,
Mout,i i g
mseepage,i i g
mout,i = Ci ><Qout X Ap X fp (16)
mseepage,i = (C| x Qseepage x Ap x fp )/Klevee (17)

Mpr  Mpg Mg (11)
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M, +M +My +Mp, —M

PEC _ — out seepage se
Terz 3x86400xT,
M, +M -M
PEC ) — out seepage se
Tierz 3x86400xT,

Mout Mseepage

Mout :Zci ><Qout ><Ap x fp

M seepage = (zcl x Qseepage x Ap x fp )/Klevee

Iler I\/IDd Mse (11) (12)
PECTierZ—deg = IDECTierZ X e_O'HXk

I:’ECTierZ-deg
k 1/day

~In2 N In2
DT50, DT50,

DT504, day
DT50, day

-44 -

(13)

g/m

(18)

(19)

(20)

(21)

(22)



A, (ha) 50 50
Qout (M¥/ha/day) 30 30
Qseepage (M*/ha/day) 20 20
Driver (%) 0.3 1.9
Z:iver (ha/day) 0.16 0.8
Duiten (%) 4 100
Zgiten (ha/day) 0.07 0.33
Narire (day) PECrier2
Vy (M%) 1(m®/s><86400> T,(day) 1(m®/s) =< 86400 T,(day)
Vse (M%) 2000 2000
pse (g/cm?®) 1.0 1.0
0Cse (%) 1.2 1.2
Dreves (9/cmM?) 1.0 1.0
Fus (-) 2.4 2.4
OCjevee (%) 2.9 2.9

1 0.3
fo (-) 0.5 1

0.2
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\
v 4

/
7y

0 1 2 3 5 6 8 9 10
M seepage 0
+M m m M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7 M seepage 8 M seepage 9 | M seepage 10
Dr 0 seepage 1 seepage 2
M FMouts FMouta FMouts FMoute FMout7 FMouts FMouto FMout10
Dd 0
M seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9
Dro seepage 1 seepage 2
+M TMouts FMouta TMoyts TMouts Moyt 7 FMouts TMoutg
Dd 0
M seepage 0
+M m m M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7 M seepage 8
Dr 0 seepage 1 seepage 2 +m m +m m m m
+M out 3 out 4 out 5 out 6 out 7 out 8
Dd 0
M seepage 0
+M M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7
Dro m seepage 1 m seepage 2 + + + + +
M Mout3 Moyt s Mouts Moute Moyt 7
Dd 0
M seepage 0
+M m m M seepage 3 M seepage 4 M seepage 5 M seepage 6
Dr 0 seepage 1 seepage 2
+M FMouts M out4 FMouts Moute
Dd 0
0 1 2 3 4 5 6 7 8 9 10
M seepage 0
+M m m M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7 M seepage 8 M seepage 9 | M seepage 10
Dr 0 seepage 1 seepage 2
M FMouts FMouta FMouts FMoute FMout7 FMouts FMoutg FMout10
Dd 0
m seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9
Dro seepage 1 seepage 2
+M TMouts TMoyt 4 TMoyts TMouts Moyt 7 TMouts TMoutg
Dd 0
m seepage 0
Mseepage3 | Meseepages | Meseepage5 | Meseepage6 | Mseepage7 | M seepages
+M Dr o m seepage 1 m seepage 2 + + + + + +
+M moul3 Moyt mouIS muut6 m0u17 Mouts
Dd 0
M seepage 0
+M M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7
Dro M seepage 1 M seepage 2 + + " ) +
M Mout3 Moyt s Mouts Moute Moyt 7
Dd 0
M seepage 0
+M m m M seepage 3 M seepage 4 M seepage 5 M seepage 6
Dr 0 seepage 1 seepage 2
+M FMouts FMouta FMouts Moute
Dd 0
0 1 2 3 4 5 6 7 8 9 10
M seepage 0
+M m m m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9 m seepage 10
Dr 0 seepage 1 seepage 2
M FMouts FMouta FMouts FMoute FMout7 FMouts FMoutg FMout10
Dd 0
m seepage 0
+M or o m seepage 1 m — m seepage 3 m seepage 4 m seepage 5 m seepage 6 m seepage 7 m seepage 8 m seepage 9
+M TMouts TMoyt 4 TMouts TMouts Moyt 7 TMouts TMoutg
Dd 0
m seepage 0
+M Mseepage3 | Meseepageds | Meseepage5 | Mseepage6 | Mseepage7 | M seepages
Dr o m seepage 1 m seepage 2 + + + + + +
+M Moyt 3 Moyt 4 Mouts Mout6 Moyt 7 Moutg
Dd 0
M seepage 0
+M M seepage 3 M seepage 4 M seepage 5 M seepage 6 M seepage 7
Dr0 M seepage 1 M seepage 2 n + " + "
+M Moyt 3 Mout 4 Mout5 Mout 6 Mout7
Dd 0
M seepage 0
+M m m M seepage 3 M seepage 4 M seepage 5 M seepage 6
Dr 0 seepage 1 seepage 2
+M FMouts FMout4 FMouts TMoute
Dd 0
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zmout,i + zmseepage,i +M or M Dd ~ M se

PECy,, =
e 3x86400xT,

Zmoutl =(C,+C,+C,)~ S5xQuu x A, x T

steepage, = C +C, +C,+C,+C,+C, +C, +C, +C) 5XQseepagexAprp/Klevee

D.

I\/lDr =1 ><ﬂxzriver x2
100
D.

Mpg =1 Xﬁxzditch x2

PEC. . = ZmO”t'i + zmseepage,i -M se
e 3x86400xT,

> My =(C;+C, +C5+Co +C, +C, +C +C4 +C, +C4 ) +5x Qu x Ay x

D Mpagei =(C5+Cy +Cy +Co +C, +Cy +Cy +C +Cy +Cq )+ 5% Qe X A, x f /K

seepage levee
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