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Motivation to study temporary streams

* More than half of the global stream network
IS intermittent

e Stream network expansion and contraction affects:
* Habitats for aquatic species

* Discharge dynamics

* Travel times

* Population dynamics

* Sediment and nutrient transport

* Temporary streams are sensitive to climate change

« BUT: Lack of data = Citizen Science
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Research Question

Can we use citizen science data to derive the hierarchical structure
of stream wetting and drying?

Can we afterwards improve the spatial and temporal resolution of
citizen science data?

Shortcut to conclusions
(click)
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. : : : Correlation with Daily flow states
Citizen science data Hierarchical model .. :
precipitation during summer

0. 250  500m Citizen Science observations of

N temporary streams in the
CrowdWater app on Zuriberg,
Zurich, Switzerland.

-

* Since September 2020

e Area of 4 km?

e b55sites

e 4,360 flow state observations

. : during 402 days

Thos S\ <A * 1-36 observations per day

@ Weather Station fnne
Stream Network (median: 10)

'OIStudy Area e 2-235 Observations per site
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@ Citizen science data Hierarchical model RIS Daily flow states
precipitation during summer

Exemplary
time series

Flowing

Not
Flowing
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Hierarchical structuring of temporary streams

From physical to probabilistic space
- Reordering by the probability for the stream segment to flow

(a) @) p,=0.3 (b)

(7) p,=0.4

P Goals:

- Get the hierarchical
order without any
uncertainties

- Being able to predict
flow states

PHYSICAL SPACE PROBABILISTIC SPACE

Botter & Durighetto (2020)



Correlation with Daily flow states

Citizen science data [ Hierarchical model J

precipitation during summer

Details: Hierarchical Model
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From physical to probabilistic space

— Stream Network
O Study Area
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" : : : Correlation with Daily flow states
Citizen science data Hierarchical model .. :
precipitation during summer

From physical to probabilistic space

®c,,

> QJOQ
A .476-
- { J A- .‘-05
.’0¢ = .( / ..VOS
> Kos | " 1 o5
- - 003 - / > 4 -
8g; 4 %Qq
( > % A ’@ .757 .1?'7
L)) > W, b
S > o5 g FQQ Aot LT s LW N\ 2 RUCE &,
> o - FHS 4?‘? A
Atz AQy A1y o3
q})‘q mo'
.Giﬁ‘ [
t? - Q?ﬁs‘ .453 .ﬂ; Qﬁg ‘303 -
.’g*:.“ﬂ’e Hierarchy accuracy [-] 0.986
5 'qu? Nodewise accuracy[-] 0.92-1 (Mean: 0.99)
04:5 Timewise accuracy[-] 0.88-1 (Mean: 0.99)
®a0,

—

Persistency of flow »



during summer

(7p]
(0]
+—
@©
+—
n
=
O
Y—
=
‘©
()

Correlation with
precipitation

New information

Hierarchical model

|

Citizen science data

able.

|

Predicted to be flowing. But no observations avai

Correctly predicted to be not flowing
Wrongly predicted to be not flowing
Correctly predicted to be flowing

Wrongly predicted to be flowing

Could not be predicted
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From 4,360 observations to 14,695 predictions
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Fraction of active nodes per day

Hierarchical model

Citizen science data

Correlation with
precipitation

Daily flow states

during summer
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Correlation between the
fraction of active nodes
(derived by hierarchical
model) and effective
precipitation over the last
40 days during summer
(Jun.-Nov.).

Only days with uncertainty
<0.5 were considered.

/Work in progress (click): O
Tests with different kinds

of functions and their
influence on model

\performances.

J
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Correlation with Daily flow states

Citizen science data Hierarchical model . X
precipitation during summer

300

Model accuracy with the
thresholds derived by the
linear correlation
compared to observations:
0.92

[\]
(=]
o

-
o
o

T
[=}

=
[u?l,u] sAep OF 1se| 8y} Jano

uoneydioald aAloaya aAngINWWND

14,695 observations

> 35,569
1.00
Estimated e s per day 402 says with observations::
tred I?ased on . 0 -> 791
linear relation 10
with net 20

precipitation 30 - Daily timesteps during the
summer months

o

41

S
|

Model uncertainty
in defining threshold

0.1

o

o

(3}
|

0.2

Fraction of active nodes per day [-]

0.3
04

0.00 4

2021-07 2022-01 2022-07 2023-01 2023-07
date

14



" : : : Correlation with Daily flow states
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precipitation during summer

Map of nodewise accuracy of linear model output compared to observations
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precipitation

Daily flow states
during summer

Nodewise and timewise accuracies as a function of linear model output
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Citizen Science Data

Feedback to Citizen Scientists

Hierarchical Model

Correlation with
Precipitation

Daily flow state values
during summer




mirjam.scheller@uzh.ch

Conclusions

Can we use citizen science data to derive the hierarchical structure of stream
wetting and drying?

* Yes. Activation of nodes turned out to be hierarchical.

* Limitation of citizen science data:
Due to the irregular spatial selection of the observation points itis not possible to assign
designated stream length to the nodes. Thus, we can’t describe the expansion and
contraction of the stream network but “only” the fraction of active nodes.

Can we afterwards improve the spatial and temporal resolution of the citizen
science data?

* Yes. The number of data points of the flow states increased from 4,360 to 35,569.

* Yes. Accuracies of model results can be used to guide citizen scientists .
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Fraction of active nodes per day

Work in progress — Logistic regression
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