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Appendix I Implic 6 Computer Program Flow Chart 

The computer program solves the one-dimensional equations of 

unsteady flow using an implicit finite difference scheme with an 

irregular space network and a variable weighting factor. 
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Appendix II Solution of the Implicit Method Linear System 

This appendix provides the mathematical details of the linear 

system solution technique described in Section 3.4.3. The coefficients 

of the linear system (Eqn. 3.38) are partial derivatives which must be 

calculated for each iteration. 

The finite difference approximation to the continuity equation is 

written: 

Ci: a 1 (iAi+l + Aii (A 1+1 + A0 

+ -z D(e (Qi+1- Qi)+ (1 - 9j(Qi+1 - Qi)% -q Dt = 0. 

The linear coefficients are obtained from partial differentiation: 

aci 
a Bi öCi 

= 
B1+1 

dyi 2 Byi+l 2 

aci Dt e, aci = 
Dt e 

aQi Dz aci+1 Dz 

- (II. 2) 

- (II. 3) 

Similar coefficients are obtained from the finite difference 

approximation to the momentum equation: 

Mi i(cai+1 + i) - (Qi+l + Qp) 

+ Dz at 9 letlÄýi+l - lÄýil + (1 - 8)ýlA2ýi+1 
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- g. Dt So ß 
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(siý1 
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+g Dt ß `e( 
yi+i Yi) + (1 -yi}, a 0, -(II. 4) 

2Dz 

where 0=e (Ai+l + Ai) + (1 - 6)(Ai+l + Ai) .- (11.5) 



Partial differentiation with respect to water depth y gives: 

aMi + Dt e 21 
_ IL Dt so e Bi 

ayi - Dx A2 

a Dt Hi r 9ýsri+1 + sriý + cl -e) 
(sv4.1 
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- (11.6) 
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3 P1 aYi 
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110 Bi 
Ai 

- (11.7) 

- (11.8) 

- (11.9) 



Partial differentiation of Eqn. 11.4 with respect to discharge 

gives: 

aMi 1-2 nt e rgt fg nt ße sri 
aQi -2 57 Aý ýý 

ami 
aQi+1 

" Ni 

=1+2Dt6 Q +gDt ßASfi+l 
2 Da A, 

i+l 2Q 
i+1 

- (II. 10) 

- (II. 11) 

Additional coefficients are also obtained from partial 

differentiation of the algebraic external boundary conditions. Upstream 

boundary conditions and corresponding derivatives may be written: 

Discharge hydrograph, B=Q- Q(1), 8Bi 8B 
11 

ay = 0.0, aQi = 1.0. -(II. 12) 
11 

Depth hydrograph, B1 = yl - y(1), 3B 
1 

8B1 

z=1.0, ft- - 0.0. 
dy1 dy 

Similarly, for downstream boundary conditions: 

1 

Discharge hydrograph, BN = QN - Q(N) , öBN äBN 

äy = 0.0, ap 
-=1.0. N 

Depth hydrograph, BN = yN - y(N), öBN 

ayN = 1.01 
8BN 
9% = 0.0. 

Rating curve, BN = YN - (tl + t2 %ts) ' 

aBN 
= 1.0, aBN 

=- (ß2 f3 Q (ßH-1 ýý. 
ayN aQN N 

- (II. 13) 

- (II. 14) 

- (11.15) 

- (11.16) 

The partial derivatives defined by Eqn. II. 1 to 11.16 comprise the 

coefficients of the linear system expressed in a 2N x4 matrix. 



a1,3 s1,4 

A' = 

a211 a2+2 a2t3 a2,4 

a3,1 a3,2 a3,3 a 3,4 

....................... 

a2N-2,1 a2N-2,2 a2N-2,3 a2N-2,4 

a2N-1,1 a2N-1,2 a2N-1,3 a2N-1,4 

a2N, 1 a2N, 2 

A technique based on Gaussian elimination is used to solve the linear 

system: 

A'% =R- (11.18) 

Two sets of recurrence formulae are applicable to alternate rows, 

- (II. 17) 

and then components in the solution column vector X are found from a 

back-substitution process. Initial values are set: 

1,3 a1,3 ' t1,4 a1,4 ' Z1 R1 (II. 19) - 

Recurrence formulae for even numbered rows (i = 2,4,6, .... 2N) 

are written: 

ti, 2 ý ai, 1 ti-1,4 +a 
ti-1,3 

zi = ail zi-1 + R1 
ti-1,3 

- (II-20a) 

- (II. 20b) 



Recurrence formulae for odd numbered rows (i = 3,5,7 .... 2N-1) are 

written: 

ti, 2 ai, l ti-2,4 + ai, 2 (II. 21a) 
ti-2,3 

ti, 
3 ý- ai-1,3 ti, 2 +a1,3 ,- (II. 21b) 

ti-1,2 

(II. 21c) 
-a 

ti, 2 + ai' 
1,4 1-1,4 ti-1,2 tm 

zt zi-1 -a zi-2 +R- (II. 21d) 
i i, 2 ti-1,2 i'1 ti-2,3 i 

Components of the solution vector X are now found from a back- 

substitution starting at 1= 2N and continuing sequentially to i=1. 

The initial value may be found from: 

x2N a z2N 
t2N, 2 

- (11.22) 

The recurrence formula for odd numbered rows (i = 2N-1,2N-3 5,3,1) 

may be written: 

= zi - ti, 4 xi+1 
ti, 3 

- (11.23) 

The recurrence formula for even numbered rows (i - 2N-2,2N-4 .... 6,4,2) 

may be written: 

xi = zi - ai, 4 xi+2 - ai, 3 xi+1 
t1,2 

- (11.24) 

Hence all values of the solution vector X are found and the 

calculated increments dhi and dQi are used to produce an improved 

estimate for the value of the dependent variables Qi and yi. 

This solution technique proved accurate and efficient in the 

solution of a number of simultaneous equations. A problem does, however, 

exist if a stage hydrograph is provided as the upstream boundary 

condition. From Eqn. 11.12, aBi/öyi = 0.0, and therefore from Eqn. 11.19, 

t1,3 a1,3 0.0. As t 
i, 3 occurs in the denominator of Eqn. II. 20a, 

the solution technique fails. 



As a remedial measure, when an upstream depth hydrograph is 

supplied, the symbols representing discharge and depth are transposed, 

to ensure that t1,3 # 0.0 and the solution proceeds correctly. The 

method described above can cope with all other boundary conditions. 

This method is principally contained with Subroutine MATRIX of 

IMPLIC 6. 
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Time step Value of weighting factor (6). 
(hours) 1.0 0.75 0.5 

4 6.56 3.57 1.65 

2 3.57 1.99 0.85 

1 1.99 1.19 -0.07 

0.5 1.19 0.67 0.37 

Table 4.2. Implicit Method - Rydro (1)/Slope = 0.001 - peak discharge 
attenuation (cumecs). 

Time stop Value of weighting factor (A). 
(hours) 

1.0 0.75 0.5 

4 15.25 11.59 6.96 

2 11.51 9.45 7.20 

1 9.43 8.31 7.24 

0.5 8.30 7.77 7.20 

Tabl_ a 43. Implicit Method - Hydro (1)/Slope =0.0002- peak discharge 
attenuation (cumecs). * 

Time step Value of weighting factor (0) 
(hours) 

1.0 0.75 0.5 

4 34.13 27.14 19.36 

2 26.75 22.47 17.18 

1 22.42 20.08 17.61 

0.5 20.06 18.62 17.59 

Table 4.4. Implicit Method - Hv. iro (2)/Slope = 0.0002 - peak discharge 

attenuation (cumecs). 

Time step Value of weighting factor (A) 
(hours) 

1.0 0.75 0.5 

2 58.00 50.80 41.80 

1 51.88 45.26 42.84 

0.5 47.60 44.63 42.20 

Table 4.5. Implicit Method - Hydro (3)/Slope = 0.0002 - peak discharge 
attenuation (cumecs). 
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Chapter 5. 

Tributary 
Area 
Areahmen 

(km 
t 

) 
Length (km) 

Ifield Brook 7.8 6.5 

Crawters Brook 9.1 10.5 

Mans Brook 6.5 6.5 

Gatwick Stream 33.7 12.1 

Burstow Stream 39.0 15.8 

Salfords Stream 60.8 11.6 

Deanoak Brook 42.8 18.5 

Leigh Stream 16.1 11.6 

Gad Brook 8.5 8.4 

Tanners Brook 12.4 6.9 

The Rye 3.5 4.2 

Downside Stream 4.0 4.9 

Table 5.1 Principal Tributaries of the River Mole 

Pervious Strata 
27+}% of total 

(km2) 
area 

Mixed Strata 
12j% of total 

(km2) 
area 

Impervious Strata (km2) 
60% of total area 

Lower Greensand 42 Hastings Beds 37 Weald Clay 197 

Upper Greensand 5 Reading Beds 3 Gault 10 

Chalk 69 Alluvium 21' London Clay 75 

Bagshot Beds 18 

Total 134 Total 61 Total 292 

Table 5.2 River Mole Catchment Geological Strata 
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Table 5.4 Flood peak travel times 

Hey: Top figure - Travel time between successive stations for 
which data are available (hours). 

Bottom figure - Cumulative travel time from Horley Weir (hours). 

*- No data available. 

Ranking - estimate of relative size of flood. 
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E 
Castle Mill 

k 
Peak Travel Time (hra) ) Attenuation 

vent pea 
(cumecs) recorded predicted (cumecs) % 

12 18.5 3.5 3.0 0.1 0.5 

14 55.0 6.0 5.25 2.6 4.7 

15 49.0 5.25 5.25 2.0 4.0 

16 42.0 4.75 4.25 1.0 2.4 

17 59.0 3.0 5.15 2.3 3.9 

18 50.0 5.25 4.75 2.7 5.4 

19 79.0 5.5 6.25 5.3 6.7 

Table 6.7 Castle Mill to Leatherhead flood wave travel time 

and attenuation. 
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APPENDIX IV FIGURE 
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Fist. 2.1. Elementary one-dimensional control volume. 

Fig. 2.2. Flood Wave time lag and attenuation. 



Fig. 2.3. Graphical representation of the continuity equation. 

Fig. 2.4. Typical loop rating curve. 



Fig. 2.5. Characteristics space/time grid. 

it 

Fig. 2.6. Rectangular grid for the characteristics 

method. 
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Fig. 2.8. Typical saw-tooth fluctuations (surge wave 

analysis). 



Fig. 2.9. Variation of accuracy with 6 and Dt (after Fread (Pef. 44)). 



Ficures Chanter 3. 
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Fig. 3.1. Attenuation ((x) and speed (c) parameters for 

the River Wye between Erwood and Belmont 

(after Price (Ref. 90)). 
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Fig. 3.2. Regular implicit method finite difference grid. 



Fig. 3.3. Definition of channel geometry parameters. 

it 

---x 
Fig. 3.4. Irregular implicit method finite difference 

grid. 
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Manning'a Coefficient (n) 

Fig. 3.5. Variation of Manning's n for the Neuse River, North 

Carolina (after Amein and Fang (Ref. 11)). 



Fig. 3.6. Channel and flood plain meanders. 

Fig. 3.7. Flood plain representation scheme. 



Fig. 3.8. Tributary inflow representation. 



Figures 
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Fig. 4.1. River Wye - Erwood to Belmont: 

December 1960 storage curve. 
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Fig. 4.2. River Wye - Muskingum simulation of December 1960 

flood. 
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Fig. 4.5. River Wye - V. P. D. simulation of January 1969 
flood. 
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Fig. 4.11. Hydro (1), Slope = 0.001, Fine wave flood routing. 
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Fig. 4.15. Hydro (2), Slope = 0.0002, Sine wave flood routing. 
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Fig. _ Downside Mill level recorder site. 



Fig. 5.7. Royal Mills level recorder site. 
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Figures Chapter 6. 

Fir. 6.1 River Mole - 
Unit Hydrograph at Horley. 

Fig. 6.3 Unit hydrograph 
for Salfords Stream. 

Fit. 6.2 Unit hydrograph 
for Burstow Stream. 

TI ME ( hour's ) 

Fie. 6.4 Unit hydrograph for 
Deanoak Brook. 

0 

N10« 

2 

ý 
"J 
a0 

2 kour, 1CM 
N i0 

v 
p 

ý 
to TIME (hours) 

Fig. 6.5 Unit hydrograph Fig. 6.6 Unit hydrograph 

a 

z 

60 
0 

for Leigh Stream. 

On 20 30 3 'c 
_ao .1 

30 
TIME ChourS) 

2hour, IcM 

10 20 30 
TIME ChourS) 10 

for Gad Brook. 

Fig. 6.7 Unit hydrograph 
for Tanners Brook. 



3 
d 
ý 

s 

io 

Fig. 6.8 River Mole - Unit hydrograph for Castle Mill. 

Fig. _ River Mole - Unit hydrograph for Molesey. 

4-49 

:1 hourI IcM 



Total rainfall (mm) 
ý- Recorded 

Predicted 

'7o 

60 
ý 0 

m5o öG 

0 

40 

30 

I 

fl-t: 

Fig. 6.10 Event (19) - UH predictions. 



90 io 

Total rainfall (mm) 

so ý- 5 

70 L. - ol 

60 

..., 

....., 

. -. 

r 
ý 

.1 .ý ý 
Castlevý 
Mill Volesey 

i iý\\ 

40 

30 

20 

10 

/ 

i 

/ 
i 

i 
i 

i 
., P 

.I 

/ 

// / 
/ 

/ 
/ 

i 
i 

,.. ýýý Recorded 

i 

-- --Predicted 

\ / 
ý 

ý 

- 

N 
ý 
ý 

'I 

ý 

Fig. 6.11 Event (25) - UH predictions. 

/\ 

1 
1 

ý 

\ 
\ 

ý 
ý 

f 



is 

10 

Fir. 6 . 12 Kinnersley Manor to Castle Mill - Event (12) simulation 



10 

.. 
V 

0 
eo 

v 30 m 
ý a 

I 

w 
4. /74 

5 

0 

mwt 
ý .. ý t 

IS/2174 
Date 

N 

16/1/74 

Deanoak Brook 

Leigh Stream 
Gad Brook 

/ý 
Tanners Brook 

Fig. 6.13 Kinnersley Manor to Castle Mill - Event (14) simulation. 



a 
Total 

rainfall (i 

5 

m 0 

4o 

m 
m 
FI 

V 

G3 

to 

Date 

w 

5 

0 

Recorded 

-----Predicted 

7¢ 

ý 
1ýa 

Salfords Stream 
(7% effective rain) 

Leigh/Gad Stream 

S 

C 

Fig. 6.14 Kinnersley Manor to Castle Mill - Event (15) simulation. 

4-54 



71 

Total rainfall (mm) 

. _. 

ý m V 
d 
ý 
A 

v 

to 

S 

0 

5 

Recorded 

r-7 

Predicted 

Leigh/Gad Stream 

Tanners Brook 

Fig. 6.15 Kinnersley Manor to Castle Mill - Event (16) simulation. 

4-55 



70T to 

Total rainfall (mm) 

60 

m V 
0 

L5. 

ýýý Recorded 

-ý'" Predicted 

\ 
�/ 

0_ -/ 
ý Castle Mill 

ý av ý 

1 9. 

t0F- 

N 

{ Uf74 

io 

S 

0 

S 

O 

1t w 
14/II(74" 

Date 

N 

ý, T % 

s- Leigh/Gad Stream 

Tanners Brook 

Fig. 6.16 Kinneraley Manor to Castle Mill - Event (17) simulation. 



Total rainfall (mm) 

(30ý- ý-ý. ý Recorded 

Predicted 

ý So 
0 

Q 40 
ý. 

V 
ý 
A 

20F-- 

10 

II 4 

10 

S 

0 

S 

0 

^ý 
4 

M(Jt 

I 

ýt 

I 
n/ýa 

I 
19/11174 10/nn4 

Date 
10/i l /74 

5 Tanners Brook 

Fig. 6.17 Kinnersley Manor to Castle Mill - Event (18) simulation. 

L 

Tt 
ý 

ýt 

4-57 



90 

Total rainfall (mm) 

90 

v 

0 

is 

a 0 m 

10 

ý 

70 0 

.. ý 

. r4 0 40 

10 ý. - - 
/ 

0 

ý 

41 

i / 
/ 

/ 

/ 
f 

! 
//` 

1 
r 
r 
r 
r, 
ý 

ý ý. 
/ 

1ý ý ý 

continued ...... 

/ý ý. 
I 

i 

N 

ý 
21/11/74 

. _. _. 

/ 

i 
I 

/ 
I/ 

/ 
J 

Ný 

F/ 

/ 
v 

'I 

/ 

/ 
I 

/ 

I 
'1 ý 

/ 
i 

-ý. ý Recorded 

-- Predicted 

\ 
� 

Hinnereley 
i, Manor 

/ 

ý 
N 
ý 

1 

ý 

1 

Castle 
Mill 

1 

Horley \ 

w I 
22/II/74 

T 

I 
I 
A 
I 
I 

I 
I 
N 
1 
ý 

ý 

\' 
ý 

\ 

ý 

Date 

ý 
ý 

Y 

1 
13ro174 

Fig. 6_ 18 Honey to Castle Mill - Event (19) simulation. 

ý FA V 
aý 

v 

4-58 



Buratow Stream 

I 

21/i1/74 

(5 

I 

S 

I 

I 

«. it I- Y 
1 

aallll74- 

(64% effective rain) 

Date 

L 

13/III'r4 

Saltords Stream 

Deanoak Brook 

Leigh/Gad Stream 

io 

. ý_ ýý 
Tanners Brook 

ý.. ýc ý 

Fig. 6.18 continued. Horley to Castle Mill - Event (19) simulation. 



Total rainfall (rm) 
(49% effective) 

l ao ý 

100 F- 

co 

V 
a) 

d 
eo 
ti a1 70 

. cs 0 

Sol- 

io 

OL 
IIIII1 

io . 2o 30 40 s0 60 

Time from start of rain (hours) 

Fir 6.19 500 year return period design flood for F: orley 

4-60 



I iol- 

I aaý-- 

90H- 

8d- 

,o E-- 

60 E- 

50 -- 

44-- 

30F-- 

2oF-- 

roF- 

nwt 

, -,, t Ni aIýý 1419/-79 15/9/-rY 1619J, 4 

Total rainfall (mm) 
(50% effective) 

I 
I 

I 

i 
I 
I 

Date 

w, +C 

Fir. 6.20. Event (1) - UH predictions 4Horley), 



I 

ý 

ý 
4ý U) 
ý 
0 

0 
A 
ca 

0 
ý 

aý 
ý 

., ý ý 

ri 
N 

ý 

.ý w 

ýi 

Cd 0 
U) 



ý 
ýý 

.ý 

.ý ýý 1 
r 

N"! 
/ 

¶1i 

r 

.1 

., 4 
ýi ý 

.% I 

I 

I 
ý 

ý 
i 
i 
ý 

L 

N 
N 

c0 

L 

( IH"(I"p "M) janaZ 

"fli 
y. 1ýO(ThP49 

ý 

.ý 

-, 

-4 
9 y4., ornN-, aa9 1 

ý0" 6`15 
-. 4 

y 

aöp, ý9 -a»b ýI 

4 

-0 
a`pý9 P'°j`'hnbýý ; 

wtraýý5 ýýýaý 

-W 

ý 

--, loa., ý 2ýoonýrrap ý 

aöp,, 9 ^^olp'15 . 

wba., 45 5p-+oý)-IDS +i 
ýocwyy %. 

aýsýann, yý II 

4 ý 

ö 

ý 
a 

0 8 
r 

ý 

y 

I 

ý M 

O 
0 
0 

a 



J? 2Mo ý 
ýJ OMý 'D ý78 

ý 

ý 

.e 1 
d 

m 
ý 
c. ý d 
J 

I 
i 
1 
I 
f 
ý 
i 

ý 
ý 
d 

00 
.v S 
.ý ý 

a6pýý9 I, 

uJoc. ýpýi - 

. _, 

A-% 

Aoi 71 / !ýý °' 
3l 61 /: I / 14,? ±" 

:1/:. /1'F. .. 1 ul 1 ": / f`r 0 ++ 

. 7, I 2I ,7//.! r UD 
I/ /-9 +' w 
.I /fT 49 " 

. 1/ IV "" Y ýM 

"I/ 
ýO 

adý 
"i/ I ++ ". "1 

111 
., 
ýýý, I ,., w ty N0 

lý ý0 
g%ä 

p 
!"ý 

ýý`ý 
mD 

rpl 
! 
"' 

3I °Iýwb I. / .1 wl /W- 

:"/ HUI / �4 1 
/. ' 

I 
,4 '2"1 

ý04 
AO 

c7 
N 

ý 

. fi 
G4 

ri q 
mO 
ýý 

if i/iiý 
"ý) jaaaZ cK"Q"o 

ý A 
ý"19 p'JOiý-5Nti)j 

Jorvvyy 
ýýsýanr, 

ý 
ý 

ý 

I 
0-% 

tk) m a 
, -I 

$a 
äU 

ý 

ä 

I 

9 

ý 

ý 

ý 

0 

4-64 



iT8A 
qlSOb'qOl. Bvl 

a8P Tz8 
R4aoxIP3o8 

q 
rl 
ý 
ý a 
'tl 
0 0 ý w 

ý w 0 
a 

aäP TJe 
Pao; t; atxetJ 

. zoueW eSatsaauuTx 

9 
n 

i 

ý 
0 

0 

a 

rgý 

I 
ý 

IA 

I 

I 

ý 

ý 

.i 

ro 0 0 
U-1 
w 

ºiý __ ºýº g0 ýýý 
(u) SuTPootX ja u; pee. Zg 

.. 
8 

(D 
t. 0 
Cd 
fr" 

ri 
cd 

. CI 
U 

0 
,. 

A 
, "1 

A 

'O 
0 0 

M 

'CJ 
m 

ý 
a 

i-1 

,i m 

+º 
A 
m 

W 

ý 
rl ý 
r- 

i, 
O 

. ct 
u 

m 

O 

FI 
O 

Dº 
ý 

ý 
ý 
Fý 
ý 
L7 

rl d4 

v 
Cl 

+i 
44 



ý- 

f Qý 
- I- 

i 

ý %W 
4) 
q 
ý p 
Lti7 

d- 

ý, - 

III 
(W) teverj 

(M) teneZ 

G; 

ý 1ý 

-1 ý 

r 
le 

ý 4 .7 
(M) taaaZ 

51 
(M) OA fill co 

fý 
m iJ 
Cd 

A 

n 
ý 

rt 

t 
r 
_Z. r 

d 
+. 3 
Cd 

in 

r 

Z. 

ý 
O 

ý 
M 
cc 
h 
EG 

ý tl 

. c7 

ýý--ýN 

bA 
,r wi 

4-66 



Scale: 1: 50,000 
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Fig 6.26 Castle Mill to Leatherhead - Model Scheme 
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Fig, 6_44 Cobham Mill to Royal Mills - Model Scheme 
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APPENDIX V PLATES 



Plate 1. Horley Gauge Weir and Head Water Level Recorder. 

I' . .' r: y,; ,J. 



Plate Kinnersley Manor Weir and Head Water Level Recorder. 
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Plate Sidlow Bridge and Gauge Board. 

Plate 6. Channel Dowrrut i' im of : 3-L, i ý, _ ý, 



Plate Flanchford Bridge. 

Plate 8. Flooding Upstream of Flanchford Bridge - Event 32. 



Plate Flooding Downstream of Flanchford Bridge - Event 32. 

10. Flow through Betchworth Bridge - Event 30. 



Plate 11. Downstream Face of Betchworth Bridge - Low Flow. 

Plate 12. Flooding Downstream of Betchworth Bridge - Event 30. 



Plate 1 3. Betchworth Weir - Low Flow. 

Plate 14. '? etchworth Weir Drowned Out - Event 30. 



PLat, e 1. High Flow through Brockham (Borough) Bridge - Event 32. 

Plate 16. Flooding Downstream of Brockham Bridge - Event 32. 



Plate 1 7. Channel Upstream of Deepdene Bridge. 

Plate 18. Flooding Upstream of Deepdene Bridge - Event 32. 
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Plate 1 9. New Crump Weir at Castle Mill - Event 32. 
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Plate 21. Channel Upstream of Burford Bridge. 

Plate 22. Flooding Upstream of Burford Bridge - Event 32. 
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Plate 2 3. Flooding Upstream of Priory Bridge - Event 32. 

Plate 24. Flooding Upstream of Leatherhead Bridge - Event 32. 



Plate 2 5. High Flow through Leatherhead Bridge - Event 32. 

Plate 26. Flooding Upstream of Stoke D'Abernon (Slyfield) Bridge - b; v,, 11 1 , ýý, 



Plate 27. Site of Level Recorder at Downside Mill and Downside Rail Bridge. 

Plate 28. Downside Mill Weir. 



Plate 2 9. Cobham Mill Sluices. 

Downstream of Cobi mn Ni I,. 
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Plate 1. Channel Upstream of Cobham Mi11. 

Flooded Road Upstream of Cobham Mill - 



Plate 33. New Downside Bridge and Gauge Board - Low Flow. 
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Plate 35. Flooding Upstream of Downside Bridge - Event 32. 

Plate 36. Flooding Downstream of Downside Bridge - Event 3, '. 



Plate 37. Painshill Weir and Gauge Board from Cobham Bridge. 

Plate 38. Painshill Weir Drowned Out and Flooding Upstream of 
Cobham Bridge - Event 32. 



Plate 39. Cobham Bridge and Painshill Weir - L( 

Plate 40. Cobham Bridge and Painshill Weir - Evens: 3?. 



Plate 41. Channel Downstream of Cobham Bridge. 

Plate Flooding Downstream of Cobham Bridge and New A3 Bridge - Event ; ¶. 



Plate 4 3. Albany Bridge. 

Plato 44. Automatic Tilting Gate at itoyal Mills. 



Plate 45. Site of Automatic Level Recorder at Royal Mills. 
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plate 47. Zenith Weir at the Confluence of the River Mole acid. River Etnb r. 

Lý-e 48. Confluence of the River [du ic 
Hampton Court. 


