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River Narew Study

with Professor Pawel Rowinski
(& students!) from Institute of
Geophysics, Polish Academy of
Sciences

POLAND

Transport of blue/green algae  suiwer
from potential source, 90km
downstream. Potential impact in a
National Park.
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River Narew - 28t June 2006 - "Beki" Trace
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Complex velocity field - secondary circulations
- with Boxall & Marion

Section Velociies
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Transverse
mixing results

+ Continuous point source
* Multiple time average
point measurements
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Variation of transverse mixing coefficient with curvature
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Longitudinal processes - 97 I/s channel
variation of longitudinal dispersion coefficient
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Illustrates the inverse relationship:
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UK Environment Agency
EA Time of Travel Database

« 196 data sets, 27 different rivers
+ Physical data recorded
- reach slope, catchment areas, flow rates

Overall Project Objective

+ To provide each region with a national time of travel and
dispersion database, coupled with simple empirical equations for
predicting the travel time and spread of pollutant in a river

A National Database of Travel
Time, Dispersion and
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Incomplete trace (recording ceased early)
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Noisy ill-defined distributions - type of tracer

0.0018
0.0016
0.0014 4
0.0012 4
0.001
0.0008
0.0006
0.0004
0.0002
0

400 600

Concentration

THE UNIVERSITY OF

WARWICK

800 1000 1200 1400

Time
ML‘M

Inadequate concentration resolution

Variable Background Values
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Inadequate concentration resolution
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Attenuated distributions
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EA Definition of Acceptable Data

+The minimum concentration resolution should be 1/40th
of the measured peak concentration (after background
removal). Much greater resolutions are, however,
preferred.

*Tracer arrival and peak should be clearly defined.

+The tail should recede at least to 5% of the peak and
ideally to background.

*The temporal resolution of the data should provide a
minimum of 40 points to define the distribution.
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Example of temporal concentration distributions
Recorded at Several Sites
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Aim: fo provide simple empirical equations for predicting the
travel time and spread of pollutant in a river
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Model fitting to data
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EA Database - velocities

EA Database - velocity slope relationship
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EA Database - velocity discharge relationship
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EA Database - velocity discharge relationship ?
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EA database - dispersion coefficient relationship

with discharge
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EA database - ADZ dispersive fraction relationship with
discharge
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EA Time of Travel Database - velocity predictions

1.2 7 Mean velocity = 0.0025F(x) - 0.048
R?=0.70 .

ty (-'é\/s)
®

Mean velo
e o
> o

! |

o
N
)

o

0 100 200 300 400 500
FG) = (00°*4(Q

WARWICK Water

u)o, 58(5)0, 20

Outline

"Playing
Pooh Sticks"

+ River Narew Study
(Poland)

+ Planform curvature
- meandering channels

+ Environment Agency
- fime of travel & dispersion
database

+ Anexample from China

Hlustration by E.H. Shepard

WARWICK Water

Contact us | Help)

(12 marcomsenuarsn viseo

MNews Front Page

B Email this to s friend & Frintable vassion

World

i"HF Rural China in clean water crisis

% China's rapid economic [T 7

IF 19 growth has left its rivers
AfiE polluted and more than 300

% '+ CHANGING CHINA
2* (A

Americas ion people without WEY STORIES -
| Asia-pacifif clean drinking water, a top Bush leaves China with few gains
Eurepe 12vimaker has said. wRethink on peasant ‘aparthed
Middle East #Village democracy “skin deep

>t The figure showed the scale of
SouthASia the challenge facing China's
From Our Own  leaders as they try to tackle
Correspondent pollution.
uk
England The lowmaker, Sheng Huaren, said lows ta prevent pollution
Morthern Ireland "2d failed:
Scotland ___ .
Beijing has asked local authorities to improve water standards, cuIngst DIASPORA

Wales bt wyith no promise of funding it is unlikely any action will be
taken,

«Tigh rein on oeline gronch
B Mo room for dissens

H PICTURES
« Consuming desine

Wweslth gam

#Climbing Beijing property ladder

Takeaways @ tyceens
'Mors Chinese than the Chinsse'

Health A BEC correspandent in Beijing says more than 90% of urban  *1ew confidence in Indonesia
China already suffers from some degree of water pollution, #Australia's fastest growing group

Education wPride st China's growth

Grianes {Naturs

WARWICK Water

e ——

MH|I~I-|1&"M-IIJ-+ a2 tndex

‘Change eition Contact us | Helpf

BEIEE NEWS weamon [EIT———

News Front Page |25t Updated: Wednesday; 23 November 2005, 10:38 GMT.
Warld B9 E-meil this to a friend B Printatle version

.*'l ﬂ-_r China's murky waters
s

An alert about industrial pollution threatening the
Chinese city of Harbin has cast the spotlight on the huge

#%ie3 challenge China faces improving its water system, as
Americas the BBC's Nick Mackie reports from Chongging.
| Asia-Dadhi 0712005 | In Pictures
Eurcpe In the forestad hills sbova the smogoy cantral Chinass city of  #Rural Ghina in cean nater ersis
Middle East ChON@AIng, a tiny brook trickles through the tall bamboo, 2 -‘":r:f:_ﬁ;i:’:;;‘;t e
SAUEhAS 1 s called the Qingshuixi, or “pure stream”. 13 RL0S | A Pacitc
From Our Ouwr
CoMESP0ncaNt 1 ong the trees, a metre-high concrebe dam forms a pacl RELATED BBC LINKS:
UK. that halds arcund a barrl of clear watsr. BB Chirasi.coam,
England RELATED INTERNET LINKS:

#Chiness government.
The BBC is not respons
#China spologises for rver spill
wEsrthquake strikes central China
wProbe 'gathers asteroid material'
»'Abuze video' outrages Malaysia

| what s 552

MNorthern Ireland This is the reservoir for over
Scotland 30 housshalds who live 100
Wales metres downhill and collect
their supplies in buckets.
ss

Pol In a country where booming

Health headlines bosst near-double

Education Gigit growth, this may ssam
Science/Nature PTITHYE:

Technology

WARWICK Water

But the families here are

[ T ———

MH|I~I-|1&"M-IIJ-+ a2 tndex

‘Change eition Contact us | Helpf

BEAENEWS wame

Lost Updated; Wednesdey, 23 Novermber 2005, 16:0% GMT
Warld B9 E-meil this to a friend B printatle version

.é'l *-_F, Harbin: Truth emerges after secrecy
% By Jill HeGivering
¥ 18, Bac News 52 he panic-buying of waler

The water crisis in Harbin
| Asia-Pacifif involves a cluster of
Europe difficult issues for China -
ear govarnante; ndustral
accidents ond, parhaps
naost cructally, official
From Our Own | determination te cantral
Correspondent | information;
uk.
England On Manday, the Harbin
Morthern Ireland 99VEmment simply announced
ting that water was baing cut off s0
Scotland \p could chack the city's
Wales cupply system.

| 53| warcrmnc vews ax viool

072n 05 | In Pictures.
Rural China in dean water crisis
30Ju sia-Pach

05| Asia-

wChina farmers force plant closure

190l 05

et

RELATED BB LINKS:

They denied lacal reports that BEC Chinesa.com
2 2 Local media showed pictu

e Co1oe imes ndue i fich n the Songhus River RELATED INTERNET LINKS:

nnisanina. <auing that was

WARWICK Water




Cont:

us | Helpf

1= aresnicnuazninssa

ange edition

ﬂﬂ NEWS i swiron

Residents of a Chinese city []
threatened by a chemical
spill have been given a few
hours to stock up on water
before contamination

iin Harbin

m\c Zak e nese ity

3 Now 05 | Asiz-Pacific
«Chinss orky vaters
water pollution
Mar 05 | Asa-Pactic

ures: Harbin ice fastiva

MG B3t o icrbies had bt oF wiatar
Seuth Asia | ko Harbin afsr conrrmation.
From Our Oun | that ar induserial scsidant 10
Correspondent| daye 35 had polluted thi

UK itys rhver.

England
Northern Treland ' BENZENe levels wiers 108 times above national safaty levels," 05| In Picturas
scotiang = China's Environmant Protection Administration.

Wales wyater has heen switched back on for a few hours ta allow
Business paople to stock up.
Politics

WARWICK Water

L A ——

Change edition 5 Contact us | Help

BEIEENEWS e [ 53] exscnmoc news i viveol

A huge swathe of toxic
weater has reached the
north-eastern Chinese city

Hiassive smounts of the
chemical banzens iare e ol 0 it Fussion cy
From Qur Own | released by o blost 11 days: 24 Now 05 | Europe
Carrespondant | sga st % glant in Jilis, sbaut #Chinese papers condamn Harbin
UK} 380k (230 milas ) furthsr g s’

England | th= Senghiss e y 24 Now 05 | Asis-Pacific
*Harbin rescents waf and worry
o ] Autherities shut off water 23 Nov 05 -Pacific
Seotland ; jies to Harbin's 3.8m Habin; mw amerges after
Wales residents to days aga. secreq

23 Now 05 | Asia-P:
B« Chine's rurky waters
ties have bean ferrying in 3 Nov 03 | Asi

Business

Politics There is plenty of bottled

Meaith, Water. wells are being dug and T st
supplics ara baing driven E

s2y= a BEC corespondent. S

Education

WARWICK Water

[ T —

Contac

us | Helpf

1= areinsonndssainins

2= Updated: Sarucay, o6 November X
World ' Emi this to s riane B primatia

ﬂ", china apologises for river spill

:a has apologised to
B s For 2 tamic lea
#5923 gokm (50 miles) long,

Emnngm:ms farin leak prooe

| #Chinese madia sxpose pollution

Foreign Minister Li Zhaoxing's
South ASi2 move came after China began .
From Qur Own an inguiry inte how the spill,
Correspondent which caused a major alert in
UK Harbin, was allowed to happen.

oy v
23 Now 05 | Asia-Pacific
England i =
Russia's Amur rivar, whic RELATED BBC LINKS:
D St fmacla walr to mere achneza.czm
scotland 500,000 residents
Wales Khabarovsi i e 2 be

RELATED INTERNET LINKS:
#Chinese govarnment

wKhabaravsk

TR I Harhif sre due 19 90

sk e sheitly after & faui-
iy stoppags.

spread of the spill
THE UNIVERSITY OF

WARWICK Water

TR E————

d ™ Emi this to s rens B Fratie vasion

Russians prepare for toxic leak

have been coping

m“ oologises Tor ver 5P

26 Now 05 | Asia-Pacific
Beijing orders Harbin leak probe
Nov 05 2

media say.

Ew
Micdle East 11, o ctivated charcoal is

SouthAsia nesded to treat benzane that

From Our Own  spilled into the viater after an

Carrespondant explosion at a chemical plant
K in Jiin on 13 November.

#Chines madia expose polution

England
Northern Ireland
Scotland
Wales: Mains water supplies in Harbin have now |esumed os 051 T
Business after they were cut off as a result of the toxic spill China’s murky Nim‘i
Palitics 23 Now 05 | Asia-Pacific
Health The Songhua eventually flows into the River Amur in Russia

The contamination of the Songhua river affected 3.8m peosle
in Harbin city.

WARWICK Water

Contact us | Helpf

E WATCH BB NEWS 1 VIDED!

Last Updated: Tuesay, 29 November 2005, 07:46 GMT
BB E-mai this 1o a Friend B rintatia varsion
Chinese city water supply 'safe’
Water in the north-eastern
Chinese city of Harbin has

been declared safe to drink
after a toxic chemical leak.

2w alerts
Ll LUl Gt the Istest breaking
IR s delivered to your
deskzop with she new
alert senvice

-musslans prepare for toi leak.

27 Nev 05 | Europe

Running ister sz svitched
m people
for fve days sfter 100 tornes
of benzane spilled into the
From Our Own  Songhua river.

Corespondent »China iy wate suly resumes
UK Despite reassurances by city 2z
England Officials, some residents said they were still too nervous to e ml
Northern Ireland Sk the water

Scotland 56
Communities further aleng the river are having to ok off their 26 Nov 05

Wales otar supplies ss the polluted slick moves downstre;
ss

B o
Nov 05 | Asia-Pacific
Politics | Buzsia fas warnsd the spill is heading toviarts ks dmur e it N
Health | v#hich faad siater t5 miore than 500,000 residents of the oo s o
SR it dow 05 | Asia-Pacific

WARWICK Water

“Camellias in a Whirl" by Hiromu Hirayama 7

Questions:
WARWICK Water




