
Signal-Based Inference of Snow–Baseflow Lag as a proxy for Catchment 
Storage in Snow-Dominated Mountain Regions

Johnmark Nyame Acheampong1, Michal Jenicek1

[1] Charles University, Department of Physical Geography and Geoecology, Prague, Czechia

Motivation

Materials & Methods

This research was supported by the Czech Science Foundation (GAČR) and the 
Swiss National Science “Modelling of Snowmelt Water Distribution in the Critical 
Zone: A Multi-Catchment Analysis. Foundation (SNSF) under project No. 23-
06859K. Additional support was provided by Charles University Grant Agency 
(GAUK), project No. 156125, ”

AcknowledgementsContact to Author

Charles University, Department of Physical 
Geography and Geoecology
Albertov 6, Prague, 128 43 Czechia
acheampj@natur.cuni.cz, 
https://www.natur.cuni.cz/geografie/physgeo/

Phase lag as a proxy for runoff response time

Physiographic Controls: Elevation & Twinter

Observation Consistency 
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Fig.3. Observed 
vs. simulated 
snow–runoff 
timing across 
88 catchments 
in CZ and CH. 
Points show 
catchments; 
bars show 
medians; 
Wilcoxon tests 
compare OBS 
and SIM

Fig. 4. Best lag time versus catchment elevation. Panels (a,c) are coloured by 
SWEmax ​, and panels (b,d) by winter temperature. Dashed lines indicate linear fits, 
and gray shading denotes the 95% confidence interval.

Fig. 1. Wavelet analysis 
of baseflow and snow 
water equivalent 
showing dominant 
annual (~365-day) 
periodicity and its 
significance across 
catchments.

Fig. 2. Wavelet coherence 
and cross-correlation 
reveal strong annual 
coupling between snow 
water equivalent and 
baseflow, with SWE 
consistently leading 
baseflow by ~2–3 months.

Can phase lag between snow and baseflow act as a 
proxy for storage behaviour? and how does it vary 
with elevation? 

Curiosity Question

Take-Home

Mountain catchments remember snow: SWE 
leads baseflow by ~2–3 months, and that lag 
varies with elevation and snow magnitudes.
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