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‘Typical' European operational system
BUT also flexible for research use
Research — practitioner collaboration
Highlights anthropogenic uncertainty
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Problem:
How to provide a benchmark
guantification of the resource, to support
management / regulation of its use

(abstractions, discharges, impoundments)
whilst maintaining ‘healthy’ river flows?
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Impermeable:
Low base-flow contribution
(eg indurate sandstones)

Permeable:
High base-flow
contribution
(eg chalk)

I D | 1 | | |
5 10 2030 50 6070 80 99 99 99.9

Exceedance Probability (%)




UK Flow-Regime Prediction
Michael Allchin

" LowFlows Enterprise Yersion 5.1.8: Hydro 27
File Anakysis Gauged Data Map

LA IEE PERMO = I BERBD

digitized boundaries
[ grid100o0
in

TWers

[ abstractions

[ discharges

[ impoundments
[ *rorkshire Duse
saved boundaries
live site

Overlays | Baselayersl




UK Flow-Regime Prediction
Michael Allchin

— e ———
¥ Outlet at 55 938 043

Estimated MNatural Flow Statistics

[Cutlet ot 55 936 043 el

Basin Map I Basin Details Flow Duration

CLarenthD F5 e Flow —— UG Nt Anin —— UG NHlJan — UG NHFeb —— UG N Mar
| /G i =l (7] UG HMHlAp UG MH May UG Ntldun UG MHJu
FD Series " —— UG Ntlug —— UG Nt Sep —— UG Nt Dt —— UG N Now
&l Jun —— UG NHDec

[vlJul
(] g
Sep
Oct
Mow
Dec

Seazonal Senies
K-amis
& P-Dist € Linear
¥-axis
& Log ¢ Linear

Flow scale
 ZMF O ek

Exceedance probability [%)




UK Flow-Regime Prediction
Michael Allchin

et I

~10km




UK Flow-Regime Prediction
Michael Allchin

" Residual Flow Diagram

| kd |
— Flows Statistic

{+ Mean Flow [rfds)
" n

I.-'-‘-.nnual j

{* |nfluenced Flow

Map..———
|7r' M atural Flaw

¥ Show Rivers
¥ Show Inf. Features
[~ Show Base-Map

Identify,,, ————
|7F RFD Stretch

" Inf. Features

Bar-chartz on map show
relative magnitude of
influences on stretches
Absfractions _—
Dizcharges —
Impoundmentzs
Balance _—




UK Flow-Regime Prediction
Michael Allchin

Flow Statiztic
& Mean Flow @] 13 Influenced mean flow [annual]

" On

I.-'l'-.nnual j

[Mote: flows shown are
thoge at downgtream
stretch-limitz]

1 M atural mean flow [annual)

13

17

16

15

14

13

12

0.2 3

Stretch 30 [27.2 to 29.6km):
ntual mear flow;
Inferred artificial component: -0.0457 né/s

0.3

0.4

0.5 Inferred artificial compaonent




UK Flow-Regime Prediction
Michael Allchin

i, Arti

Fanlk

Licensed Max Vol [Annual]
Reported Impact-Yolume:
Annual
Seazonal
tanthly

ial Influences Report

Features By...

| Volumes

I Cumulative Curve I

iy

Yaolume

Threshald [re):

Apply Filker ¢ Fe-FPlat

Features cumently ranked by
anhual licensed volume

taw W olume Shown [mé]:

|32,000,000

T_

XS

i
oy V\ 5 | }i

T W=, \‘-\

)

R ank.

Site Mame

Ret-Id | Lozation

| Lin | 2 it | Mett Yal

| Licn &nnl vl | Licn Daily Yal | Est Profil? | dnnl Impacttal| Jan Impact- <

River Ure - Ayzgarth

Fiiver Ure - Kilgram Bridae

Leighton Reservoir &nd Stream Intake Fram Spruce G

Gayle Beck - Hawes

Riwver Burn - Colsterdale

Birk. Gill - Colsterdale

River Burh - Healey - Mazham

]
2
3
4
]
=3
7
a

Roundhill Beservor - Harrogate

£

Gravel Workings - Superficial Diift - b azham

10

Springsx16 - Carboniferous Limestone-Upper Wensley

1

Springs #16 - Millztone Grit - Magham

12

Borehole - Carboniferous Limestone - Hawes

13

K1

Blackburn Svke

2/27/22/564_A01I1 0488470 (4010710, 453470) Fal
2274224214 N15200486300) (413200, 486300) Fal
22T/ 22/ 0_ 18300477700 (413300, 477700) Fal
24271220062 387120489270 (387120, 489270) Fal
2/27/22/208_1 33604311 20) (413360, 481120) Fal
2427/ 22/209_41 3540481650 (413540, 481650) Fal
2427/ 22/406_418000480200) (418000, 480200) Fal
227220027 _N5200477400) (415200, 477400) Fal
2427422/ 0_421600482600| (427600, 482600) Fal
2/27/22/020_334100432500 | (3347100, 492500) Fal
2727/ 22/026_422000480000 ) (422000, 430000) Fal
2727/ 22/980_387130483660 | (357130, 483660) Fal
2727/22/454 337RE0483340) [337EE0, 483340 Fal

100] 31,536,000
0 15,000,000
0/ 13,184,000

100
0
0

9,460,800
5,000,000
5.000.000
4,050,500
2,653,500
1.050,000
340,357
240,343
141,255
127,750

31,536,000
15,000,000
13,154,000
9,480,200
5,000,000
5,000,000
4,050,500
2,653,500
1.050,000
340,957
240.343
141,255
127,750

86,400 FALSE
23,293 FALSE
0.0000) FALSE
25,920/ FALSE
0.0000) FALSE
0.0000) FALSE
12.100| FALSE
0.0000) FALSE
4,285 FALSE
0.0000) FALSE

BE0 FALSE

387 FALSE

350 FALSE

£.047.553
2,957 564
3,365,434
0.0000
2,364,028
2,364,028
1.005.736
0.0z
108,720
195,344
37624
103.096
33,908

5831
271
97
0.0
396,
3961
85,
0o
91
171




UK Flow-Regime Prediction
Michael Allchin

i, Artificial Influences Report

—Aszess Impact Based On... ——

ta
Influenced Annual FOC i+ _

Matural &nnual FOC [

At ISE [35th Zile flow]

— Uzing Inf Yols for... ]
.Jar'ug Jul 4.50 I
Feb Aug ]
tdar Sep 4.00
Apr Oct
bl ay Mow 350

Jun Dec ]

[Marith(z] wihich cortain aon E

flaees within 17 of the G35 .
are shown in red] 260

5,00 —

Impact Threshold [%) 2003

Apply Filter / Re-Flot 150

Features currently ranked by
abztraction volumes reported for
August, expressed az X of
influenced annual 095

August Abstraction Yolumes [az Xage of Influenced Annual Q95]

Maw Impact Shov [Z]
|5.00

20

25

30

35

40

45

Rark | Site Wame

Ref-Id | Lozation

| Link A00 Licn?| % Rin | Impact | Licn &nnl %ol | Licn Daily Yol | Est Profil? | &anl Impact-Val| Jan -

Leighton Reservoir And Stream Intake From Spruce G

River Ure - Kilgram Eridge

River Burn - Colzterdale

Birk Gill - Colsterdale

Spiing 2 - Carboniferous Limestone - Fossdale

Spring 3 - Cartboniferous Limezstone - Fozsdale

Spring 1 - Carboniferous Limestone - Fozsdale

1
2
3
4
5| Springz«16 - Carboniferous Limestone-Upper Wensley
E
7
g

9| Spring - Carboniferousz Limestone - Horsehouze

10] Springz #16 - Millstone Grit - Masham

11| Borehole - Carboniferous Limezstone - Hawes

12| Spring - Carboniferous Limestone - Carlton

13| Borehole - Millstone Grit - Wellgarth

kI

2A27 2220 418300477700 (418300,
2A2T2AA 4418200485300 (413200,
2A27227209_413360481120) (413360,
2A2722203_413540451650) (413540,
2/27/220020_394100492500) (334100,
24274224328 _386400434300) (386400,
2/27/22/328_386500434800 (386500,
2427224328 _38E500434700) (386500,
2/274220024_404430481400) (404430,
2427 22N026_422000430000) (422000,
2/27/22/580_387130489660) (387130,
2A27 22 230_405200485000) (406200,
2A2FA2AA78 4224104811200 (422410,

A477700)
436300)
451120
4531650)
432500)
434300)
4343800)
434700)
451400]
430000)
433660)
435000)
451120

1]

oo oo o oo oo

FaE =y
[ R R |

5.50
4.68
286
2.86
03
o
0
o
nn3z
0.085
0.054
0.045
0.024

13,154,000
15,000,000
5.000,000
5.000.000
340,357
75,763
75,768
75,768
32,850
240,343
141,255
33182
22000

[0.0000
23.293
0.0000
0.0000
0.0000
227
227
227
0.0000
[=L511]
357
91.0
3.0

FaLSE
FALSE
FaLSE
FALSE
FaLSE
FALSE
FaLSE
FALSE
FaLSE
FALSE
FaLSE
FALSE
FalLSE

3.368,434
2,957 564
2,364,028
2,364,028
195,344
53,665
53,664
53,664
0412
37624
103.036
40,588

13120 T
4




UK Flow-Regime Prediction
Michael Allchin

Other Applications

Water-quality modelling




UK Flow-Regime Prediction
Michael Allchin

Other Applications

Water-quality modelling
Gauge naturalisation




UK Flow-Regime Prediction
Michael Allchin

Other Applications

Water-quality modelling
Gauge naturalisation
Spot-gauging percentile assignment




UK Flow-Regime Prediction
Michael Allchin

Other Applications

Water-quality modelling
Gauge naturalisation
Spot-gauging percentile assignment
Hydropower potential




UK Flow-Regime Prediction
Michael Allchin

Other Applications

Water-quality modelling
Gauge naturalisation
Spot-gauging percentile assignment

Hydropower potential
L 7?




UK Flow-Regime Prediction
Michael Allchin

In Summary -

Undoubtedly wrong(ish?),
but demonstrably useful!




Connecting Communities

International Association of
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