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NOM concentration is increasing

Climate Change and NOM in surface water

6P.KrzeminskiaC.VogelsangaT.MeynbS.J.KöhlercH.PoutanendH.A.de WitaW.Uhlab
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Legal requirements

7Bond, Goslan, et al., 2012

Study case
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Can we predict 
DBPs based on 
raw water and 

process 
parameters?
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Sampling in Norway
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5. WATER SOURCES
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Water

Source
(category):
o aur
o eik
o far
o gli
o hol
o hur
o roy
o sju
o van

Quality
(features):
o pH
o Turb
o Color
o TOD
o TOC
o SUVA
o UV254

UV-VIS spectra

Raw Treated

Treatment parameters 
(factors)

• O3
• Time
• Cl

THFMP 
tests
(features):
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Sampling

• aur
• eik
• far
• gli
• hol
• hur
• roy
• sju
• van

Analysis

• pH
• Turb
• Color
• TOD
• TOC
• SUVA
• UV254
• UV-VIS 

spectra

THMFP tests

Results:
• THMFPt

• THMt

• FRCt

Disinfection tests

+ O3 + Time + Cl
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Results:
• THM
• UV254
• UV-VIS 

spectra

1

Research questions:

1.1 Which minimal analysis data 
can be used to identify the source 
of water for unknown samples 
accurately?

1.2 Can difficult-to-measure off-
line parameters (TOD, TOC, SUVA) 
be estimated through easy-to-
measure at-line parameters 
(Color, UV254) and in-line
parameters (pH, Turb, UV-VIS 
spectrum)

2.1 Which minimal analysis data 
can be used to predict results of 
THMFP tests:
- in-line parameters (pH, Turb, 

UV-VIS spectrum)
- at-line parameters (Color, 

UV254)
- off-line parameters (TOD, TOC, 

SUVA)

3.1 Is there a model to maintain 
THM ≤ 50 by varying O3 and Time 
for water with specific 
parameters?

3.2 Are there characteristic 
changes in UV-VIS spectra of raw 
and treated water that can be 
used to predict THM in treated 
water?
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Analysed parameters
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Correlation coefficients

Parameters THM SUVA Color TU COND. pH TOD TOC UV 254

THM 1

SUVA 0.74 1

Color 0.85 0.92 1

TU 0.64 0.83 0.79 1

COND. 0.59 0.74 0.81 0.85 1

pH 0.07 0.12 -0.07 0.20 -0.20 1

TOD 0.93 0.85 0.91 0.76 0.80 -0.08 1

TOC 0.92 0.74 0.88 0.57 0.69 -0.23 0.95 1

UV 254 0.91 0.90 0.96 0.81 0.83 -0.08 0.98 0.94 1

Spectra – Big Data

16 variables

1300 variables

1316 variables
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How to extract important information?

How to extract important information?
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How to extract important information?

How to extract important information?
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How to extract important information?

Dimensionality reduction

• Feature Elimination

• Feature Extraction

• We transform the original set of features 
into another set of features

• The idea is to pack the most important 
information into as few derived features 
as possible

• Derived features are a linear 
combination of the original features

From UV-VIS to TOC

20

λ, nm
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λ, nm
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Norm/MSC/SmoothingSG PLSR
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THM Formation Potential (HACH)

• Worst case scenario – 7 days 
incubation time

• Function of chlorine dose, TOC, 
temperature, reaction time, and pH

• Can be used for both design & 
operation of water treatment system

• Helps to get an idea of the THM 
max possible concentration

21

THM Formation Potential (HACH)

22
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MLR

23

1. Multiple Linear Regression (MLR) for simple water quality parameters

THMFP = -142.66 + 626.24[UV254] + 21.90[pH] + 4.97[Turbidity] - 0.05[Conductivity] - 2.02[Colour] 

THM Formation Potential

24

λ, nm

A

PC-1 (68%)
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THM concentration in effluent
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Factor-1 (63%, 40%)
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Conclusions

• Climate Change will continue influencing NOM content in 
surface water, incl. cold climate zones

• This will increase risks of exposure to DBPs, incl. THMs

• Rapid and online methods of DBPs surveillance are 
desired in order to establish analysis routines and improve 
process control

• UV-VIS online spectroscopy together with simply measured 
parameters can help to estimate THMFP and THM 
concentration in effluent

• Alarms over control limits may trigger lab analysis or control 
measures

26


