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logC = -0.1804logQ + 1.46

R² = 0.0915
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Catchment of the Ammer River south-west of Germany.

Hourly data from 07/01/2011 to 03/31/2012 [1].
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𝐶𝑡 =
𝑘𝑡

𝑄𝑡
𝛼  1 C: concentration

−𝛼: chemostatic strength

k: apparent release rate, autoregressive AR(1)

𝛼=0 chemostatic-type

𝛼=1 dilution-type

AR(1) can be characterized by defining: tch (characteristic time), 

mean and variance of k, mk and vk, respectively.

Then with only four parameters α, mk, vk, and tch, we can represent 

concentrations versus time in a very intuitive way [2].

Q: discharge rate

Results

Knowing how the contaminant compound is released and digested

by the catchment is crucial since it can help to manage water

pollution.

The way a catchment releases a compound defines the chemical

regime of the catchment regarding this compound:

• dilution-type: catchment could have a constant contaminant

release subject to dilution by rainfall

• chemostatic-type: presents a washout of pollutants at a

constant concentration

Commonly, catchment regimes are described by a simple

regression slope of log-concentrations (logC) versus log-discharges

(logQ) and the slope value of these plots defines the chemical

regime of the catchment.

However, the assumption of standard regression is too simple,

since these plots show temporal hysteresis that defies regression

assumptions.

Therefore, we propose:

1) How to model this situation beyond simple regression

2) How to get the required data with least effort

𝑑𝑜𝑝𝑡 = arg 𝑚𝑖𝑛
d∈𝐃

∅𝛼(𝑑) 1 

∅𝛼 𝑑 =  𝛼𝑓𝑢𝑙𝑙 − 𝛼𝑝𝑜𝑠𝑡 ,𝑑 
2
∝  ∅𝛼 𝑝 𝛼 𝒚𝑑   1 

A total of 25 sampling strategies based on:

- Time and flow discharge frequency

- Event based (high Q, low Q, combinations of high and low Q)

- Random samples

- From three to 10 samples

Parameter (unit) Inferred 

value

𝛼𝑓𝑢𝑙𝑙 (/) 0.011

𝑡𝑐ℎ 𝑓𝑢𝑙𝑙 (h) 112.4

𝑚𝑘 𝑓𝑢𝑙𝑙
𝑚𝑔

𝑙

𝑚3

ℎ

𝛼

30.6

𝑣𝑘 𝑓𝑢𝑙𝑙
𝑚𝑔

𝑙

𝑚3

ℎ

𝛼

2.8

Simulations and characterization with extensive time data

Characterization with sparse data (sampling strategies)

- Our model is more robust and performs better that simple 

regression.

- We observed that only a few samples are necessary to produce 

a large reduction of 𝛼 bias independently of the sampling 

strategy.

- To decrease the uncertainty of 𝛼 prediction stronger sampling 

strategies have to be implemented, e.g. samples taken when a 

peak event occurs


