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Introduction

e Rationale
e How to use the new link
« Example - Coventry

e Other developments
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Why ISIS-TUFLOW-PIPE?

o Better reflects the typical usage, especially in UK

e Builds on complementary strengths of both ISIS and “ESTRY”
o E.g. ISIS for large, complex open-channel networks

o “ESTRY” for underground pipe networks
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Why?

e Because you asked for it!
 No need to convert existing models built in either

« Removes requirement to insert dummy layers
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When?

e ISISv3.5.1
e TUFLOW 2011-09-AA
e Both released early October 2011
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How?

e Very similar to existing ISIS-TUFLOW Llink

e ISIS calculates flow; TUFLOW calculates head (X1DQ link), or
« TUFLOW calculates flow; ISIS calculates head (X1DH link)

o “ESTRY” node needs to be snapped to an ISIS node...

...directly or using a connector
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X1DH link

e TUFLOW calculates flow; ISIS calculates head
o Default behaviour - no need to define in 1d_nwk file
e Flow applied to ISIS as a lateral inflow (as in 2D HX link)

« Typical usage: pipe outfall discharging into open channel
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X1DQ link

e TUFLOW calculates head; ISIS calculates flow
e Need to define Conn_2D attribute as “X1DQ” in 1d_nwk layer
e ISIS node must be an HTBDY unit

« Typical usage - ISIS flowing directly into TUFLOW 1d network
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TUFLOW control files

e ISIS nodes layer (Read GIS ISIS nodes)
« TUFLOW 1D network layer (Read GIS Network)

o (reference *.tcf file name in ISIS Event File (*.ief))
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22 1SIS Mapper - [IM_no results.xdmh*]

Projeck  Laver  Bookmarks  Tools  Windows  Settings  Help

| [ - D B S N A Bn 3D [ L[] s e S =

P i |7

Lavers - 1
= £F Sherboume
HE 2d_be_code_Sherbourne_ISIS_polygon.shp

. Folygon
H 2d_lac_Sherbourne_palyline shp

M rolyline
HC 2d_bc_Coventry_down_1000yr_polyline_00Z....

Palygon

HE] 2d_be_code_Sherbourne_ISI5_paint.shp

® Foint
1d_rwk_Sherbourne_002_palvline.shp

N Folvline

M rolyline
HE 2d_rf_Sherbourne_point.shp

® roink
Zd_bc_Coventry_down_1000vr_polyline_003....

A Palyling
1d_I5I5nodes_Sherbourne_poink_001.shp

Paoint

4| SHR._ISIS_ESTRY_L_h_gO02.50_Max, asc L:.:l

£F Map Server laver
£F check files
£F2d_td to_2d_checkmif

Attributes [1d_nwk_Sherbourne_002_polyline.shp]

& G a8 f

Artributes 1 x
Time Steps | Colour Ramp |
[Empty]

# 0 id[5] type [S] igmore [S] wes[S] len_or_analD] n_orn F[D] ws_invert[D]  ds_invert[D] form_loss [D] ) phlockage [D] inlet_type [S] conn_2d[S] conn_no @

0 11822311811 C F T a 0.025 79.856 7958 a 1] -1

1 1Ezzda [ F T a 0.025 77837 778 a 1] -1 -
2 11822318671 [ F T 1] 0.025 9E.27E 9626 1] 1] -1 F.
3 11822315301 C F T a 0.025 85,999 89576 a 1] -1

4 11822315301 C F T 1] 0.025 94.94 9447 1] 1] -1

5 122321140 C F T 1] 0.025 1058515 105.47 1] 1] -1

E 11822343471 C F T a 0.025 83129 8296 a 1] -1

7 11822350101 C F T 1] 0.025 7h.E44 75.56 1] 1] -1

8 11822350110 C F T 1] 0.025 7E.275 TEE 1] 1] -1

9 11822350221 C F T a 0.025 TE.E27 TE.58 a i] -1

100 11822351781 [ F T 1] 0.025 79.858 79.75 1] 1] -1

11 11822351821 C F T a 0.025 79.473 7817 a 1] -1

12 11822353591 [ F T a 0.025 82.296 224 a 1] -1

12 11822354771 C F T 1] 0.025 92227 .89 1] 1] -1

14 11822355561 C F T a 0.025 81.002 a0.02 a 1] -1

15 11822355571 C F T 1] 0.025 7E133 75.86 1] 1] -1

16 11822355641 C F T 1] 0.025 77083 7E133 1] 1] -1

17 1182235605.1 C F T a 0.025 7745 7742 a i] -1 b

| >

=l |[ Next ] —
oy e — AT

I
Map Command: Select Feature to Edit {Double Click o Select) |Pr0cess:



€ TextPad - C:\Pro jects\Sherbourne\Results\1 d\SHR_ISIS_ESTRY_1_KLA.eof

File Edit Search Wiew Tools Macros  Configure  Window  Help
Ol BERE §BR O E5E 2909 @9 4 Fahl e ) - 1L fr [ Makch case -
C:yProjects',Sherbourne’\Results', 1... | C:\ProjectsiSherbournelResultst 1diSHR. ., | Documentl * | CiiProjectsiWHISIS bestingISIS-ESTRYY, .. | Ci\Projects\WHISIS\testing\ISIS-ESTRY, .. | CtiProjects\WHISIS|testi ™ X
10:40:00 0.000 G 0.000 D o.ooo0 F o.ooo0 F 0.0l F 0.001 D —-0.010LF -0.003 F 0.17?3 F o.ooo0 F —
10:45:00 0.000 G 0.000 D 0.000 F 0.000 F 0.017 F 0.002 D -0.012LF -0.001 F 0.175 F o.0o00 F A5
10:50:00 0.000 G o.o0o0o0 D o.oo0o0 F o.ooo0 F 0.017 F o.oo2 D -0.019 F -0.001 F 0.174 F o.oo0 F
10:55:00 0.000 G 0.000 D 0.000 F 0.000 F 0.018 F 0.002 D -0.012LF -0.002 F 0.17?3 F o.0o00 F
11:00:00 0.000 G o.o0o0o0 D o.oo0o0 F o.ooo0 F 0.017 F o.oo2 D -0.018 F -0.001 F 0.174 F o.oo0 F
11:05:00 0.000 G 0.000 D o.000 F o.0o00 F 0.017 F 0.002 D -0.018 F -0.001 F 0.17?3 F o.oo0 F
11:10:00 0.000 G o.ooo0 D o.ooo0 F o.ooo0 F 0.017 F o.ooz2 D -0.019 F -0.001 F 0.17?2 F o.oo0 F
11:15:00 0.000 G 0.000 D o.0o00 F o.0o0 F 0.017 F 0.002 D -0.019 F -0.001 F 0.17?2 F o.oo0 F
11:20:00 0.000 G 0.000 D 0.000 F 0.000 F 0.01e F 0.002 D —-0.013LF -0.002 F 0.17?0 F o.0o00 F
11:25:00 0.000 G 0.000 D o.ooo0 F o.ooo0 F 0.0l F o.o0o02 D —0.013LF -0.002 F 0.17?0 F o.ooo0 F
11:30:00 0.000 G 0.000 D 0.000 F 0.000 F 0.01e F 0.002 D -0.019 F -0.001 F 0.171 F o.0o00 F
11:35:00 0.000 G o.0o00 D o.ooo0 F o.ooo0 F 0.0l F o.oo2 D -0.019% F -0.001 F 0.171 F o.ooo0 F
11:40:00 0.000 G 0.000 D 0.000 F 0.000 F 0.014 F 0.002 D -0.019 F -0.001 F 0.17?0 F o.0o00 F
11:45:00 0.000 G o.o0o0o0 D o.oo0o0 F o.ooo0 F 0.014 F o.oo2 A& -0.019 F -0.001 F 0.17?0 F o.oo0 F
11:50:00 0.000 G 0.000 D o.000 F o.0o00 F 0.013 F o.oo02 A -0.019 F -0.001 F 0.17?0 F o.oo0 F
11:55:00 0.o00 G o.ooo0 D o.ooo0 F o.ooo0 F 0.012 F o.oo2 & -0.020 F -0.001 F 0.17?0 F o.oo0 F
HEADS AT HWODES (m) 1182231161 .1 to 1182231990.2
Hour 1182231161 11182231161 21182231211 .11182231211 21182231867 11182231867 . 21182231930.11182231930.21182231990.11182231990.2
0:00:00 79. 855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 84.939 E 84 . 459 E
0:05:00 79,855 E 79.579 E 77.836 E 77.749 E 26,275 E 26,259 E 95.998 E 95.729 E 94.929 E 94 .459 E
0:10:00 79.855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 84.939 E 84 .459 E
0:15:00 79.855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 894.939 E 894 .459 E
0:20:00 79 855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 84.939 E 894 459 E
0:25:00 79.855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 84.939 E 84 .459 E
0:30:00 79 855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 84.939 E 894 . 459 E
0:35:00 79.855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 84.939 E 84 .459 E
0:40:00 79 855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E g94.939 E 94459 E
0:45:00 79. 855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 84.939 E 84 . 459 E
0:50:00 79,855 E 79.579 E 77.836 E 77.749 E 26,275 E 26,259 E 95.998 E 95.729 E 94.929 E 94 .459 E
0:55:00 79.855 E 79.579 E 77.836 E 77.749 E 86.275 E 86.259 E 85.998 E 85.739 E 84.939 E 84 .459 E
1:00:00 79,855 E 79.579 E 77.836 E 77.749 E 26,275 E 26,259 E 95.998 E 95.729 E 94.929 E 94,459 E
1:05:00 79.942 79.636 77.854 77,752 86.283 86 . 265 86.021 85 . 744 g4 .94 a4 463
1:10:00 79.9149 79.651 77.911 77.792 86.298 86.274 86. 046 85.779 84.974 84.477
1:15:00 79.899 79.634 77.960 77.910 86.317 86,295 86. 050 85.799 85.001 g4 510
1:20:00 79.893 79.634 77.982 77.931 86.388 86.380 86.137 85 .85k 85.138 84 632
1:25:00 79.99¢6 79.674 78,354 78.312 86.704 86.699 86.273 86.013 g5.378 g4 865
1:30:00 a0.844 80.6313 79.133 79.018 87.372 87.370 86.430 86.302 86.081 85 .785
1:35:00 92 455 g2.2749 g0.189 a0.0132 27 . 960 27,953 g97.8232 g7.828 g7.798 g7 .44¢6
1:40:00 83.752 83.404 80.820 a0.627 87.971 87 . 966 an0.e10 an.599 a0 . 365 89.740
1:45:00 24.119 83 656 a0.763 20.590 28.019 2g.008 0. 880 an.708 a0 . 448 g99.798
1:50:00 24 154 83 687 80.585 a0.419 88.059 88.048 0. 960 0. 751 a0 . 482 89.813
1:55:00 84 .19¢6 83.728 80.429 a0. 267 g8.108 88.087 a0.967 an0.778 a0.501 89.82¢6
2:00:00 4. 245 83.779 80.330 a0.171 88.140 88.11¢6 a0.983 90.813 90.519 g89.837
2:05:00 843149 83.845 80.269 a0.111 88.168 88.139 a0.990 a0.834 an0.530 89.844
2:10:00 24 331 83 8518 80.234 a0.077 88.184 88,153 0. 986 90.833 a0.532 g99.848
2:15:00 4. 342 83.871 80.209 a0.053 a8.193 a8.159 a0. 962 an.814 an. 524 89.845
2:20:00 24 2E5 23.890 80.197 20.041 29,184 28,152 a0.928 0. 785 a0.5132 g99.839
2:25:00 843713 83.910 80.211 a0.051 88.170 aa8.140 an.927 an. 757 an.499 89.832
2:30:00 24,293 83,927 g0. 240 a0.078 28,152 28.12¢6 0. 842 a0.721 0. 487 g99.824
2:35:00 a4 409 83.937 80.277 an.112 88.136 ag.112 0. 798 an0.709 0. 476 g89.817
2:40:00 84 .423 83.9449 80.325 a0.155 88.123 g8.102 0. 764 0. 686 0. 463 89.810
2:45:00 24 .430 83961 80.367 a0.19% a8.110 a8.089 a0.738 0. 669 a0 . 447 89.804
2:50:00 84 .43¢6 83.978 80.409 a0.233 88.097 88.079 an.712 0. 654 a0.434 89.798
2:55:00 94438 83.982 80. 450 an.272 88. 086 88.070 90.693 90. 641 a0.423 89.794 w
IE:
5338 1729
11 TUFLOW User Group 2011 - Konrad Adams ;:alcrow



Example usage

Coventry SWMP

Existing ISIS model of the River Sherbourne, including culverted
section through city centre

Existing IWCS combined sewer and surface water model
Latter converted to TUFLOW with 1D components
Both 1D and 2D elements of TUFLOW linked with the ISIS model

Combined pluvial and fluvial inputs

12
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& Google Maps - Microsoft Internet Explorer, provided by Halcrow.
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2 ISIS Mapper: - [IM.xdmh*]

Project  Layer Bookmarks Tools  Windows — Settings  Help

LERE RS

= £F sherbourne
2d_rf_Sherbourne_point.shp
® ront
1d_I515nodes_sherbourne_point. ..
@ Paint
2d_bc_cade_Sherbourne_ISIS_po...
® ront
zd_bc_code sherbourme ISIS po...
Polygon
1d_nwk_Sherbourne_002_palylin. ..
N Polyline
2d_bc_Coventry_down_1000yr_po...
M Folyline
2d_bc_Cowentry_down_1000vr_pa...
Palygon
2d_loc_sherbourne_polyline. sh...
M Folyline
£F Map Server layer
= £F Results
i+ 2d\shr_isis_estry_1_Ka.2... |E|
shr_isis_estry 1 kla_w.d... -f

shr_isis_estry_1_kla_h.d... '€|

Atkributes 1 x

Time Steps | Colour Ramp

u L R i — T Wiy i ' T
Wi +32654.62 |V: 279001,38 Z Scale 1cm=58.137m -
L

tap Command: Pan Using Mouse Cursor |Prucess: r
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Model conversion

e [IWCS network converted to “ESTRY” network

e Overland domain modelled in TUFLOW

e Existing ISIS model kept largely unchanged

e Linked to TUFLOW using HX (2D) and X1DH (1D) connections
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420 1S1S Mapper - [IM.xdmh*]

Project  Layer Bookmarks Tools  Windows

BEEEE SN

Settings  Help

Layers » B |3
= £F sherbourre
2d_rf_Sherbourne_point, shp
® Foirk
1d_I5ISnodes_Sherbourne_point. ..
@ Paint
2d_bec_code_Sherbourne _ISIS pa...
® Foirk
2d_bc_code_Sherbourne IS5 po...
Polygon
1d_rwk_Sherbourne_002_palylin. ..
N poline
2d_bec_Coventry_down_L000yr_po,.,.
M Polyline
2d_bec_Caventry_down_L000yr_po...
Palygon
2d_loc_sherbourne_polyline. sh,..
M Polyline

£F Map Server layer

2 £F Results
# 2d\shr_isis_estry_1_Ka.2... |E|
shr_isis_estry 1 kla_w.d... -f

shr_isis_estry_1_kla_h.d... '€|

Time Steps | Colour Ramp
: 1

01:45:00
0z2:00:00
02:15:00
99999

B | 3D [

N

3,

o

#

=

ELNY =

E
% 432635.91

—l Scale 1cm=29.783m -

Map Command: Pan Using Mouse Cursor |Pn:|cess:
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220 1SIS Mapper, - [IM.xdmh*]

(= £F sherbourne
2d_rf_sherbourne_point.shp
® roint
1d_I5ISnodes_Sherbourne_poaint. ..
@ Paint
2d_bc_code_sherbourne_ISIS_po..,
® Foint
2d_bc_code_sherbourne_ISIS_po...
Palygon
1d_rwk_Sherbourne_002_palylin. ..
N Palyline
2d_bc_Coventry_down_1000yr_po, ..
N Folyline
2d_bc_Coventry_down_1000yr_po, ..
Folywgon
2d_loc_sherbourne_polyline.sh. ..
N Folyline
[ £F Map Server layer
£F Results
?E] 2d\shr_isis_estry_1_ka.Z...
shr_isis_estry_1_Ka_v.d...
shr_isis_estry_1_Ka_h.d...

Al

Time Steps =COI0ur Rarnp

0.0

00:15:00
00:30:00
00:45:00
01:00:00
01:15:00
01:30:00
01:45:00
02:00:00

1
-

Scale 1cm=59.566m

Map Command: Pan Using Mouse Cursor |Pr0cess:
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== Time Series: SHEXX05125 - ISIS Quality variable
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ISIS QXBDY?

Alternative to X1DH link

Flow from TUFLOW directly into ISIS upstream boundary
Use where one would normally have an ISIS QTBDY
But...

Not particularly stable at present

Coded in, but currently hidden

19
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Other developments

e 64-bit ISIS-TUFLOW
 Available with ISIS v3.5.1; TUFLOW 2011-09-AA

e Enables large TUFLOW models to link with ISIS and take advantage of
increased memory capacity

e Anything else?

o Suggestions gratefully received
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