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abstract: River runoff variability in the Scott River catchment in the summer seasons 2012 and 2013 has been presented 
in comparison to the multiannual river runoff in 1986–2009. Both in particular seasons and in the analysed multiannu-
al, high variability of discharge rate was recorded. In the research periods 2012–2013, a total of 11 952 water stages and 
20 flow rates were measured in the analysed cross-section for the determination of 83 daylong discharges. The mean 
multiannual discharge of the Scott River amounted to 0.96 m3·s–1. The value corresponds to a specific runoff of 94.6 
dm3·s–1·km2, and the runoff layer 937 mm. The maximum values of daily discharge amounted to 5.07 m3·s–1, and the 
minimum values to 0.002 m3·s–1. The highest runoff occurs in the second and third decade of July, and in the first and 
second decade of August. The regime of the river is determined by a group of factors, and particularly meteorological 
conditions affecting the intensity of ablation, and consequently river runoff volume. We found a significant correlation 
(0.60 in 2012 and 0.67 in 2013) between the air temperature and the Scott River discharge related to the Scott Glacier 
ice melt.
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Introduction

The runoff regime of a river is determined by 
climatic and relief conditions. The primary source 
of water supply to rivers with glacial regime is 
glacial ablation, strictly dependent on the thermal 
conditions occurring in a given period (Krenke 
and Khodakov 1966, Baranowski and Głowicki 
1975, Piasecki and Pulina 1975, Collins 1979, 
Leszkiewicz 1987, Pereyma 1991, Bartoszewski 
1998, Brykała and Araźny 2002, Sobota 2004, 2013, 
Bartoszewski et al. 2009). The river regime in gla-
cial catchments is particularly determined by the 

degree of catchment glaciation, size of the glacier, 
and hydrological processes occurring within the 
glacier, related to the level of development of 
the drainage system determining the routes of 
circulation of supraglacial, inglacial, and subgla-
cial waters (Baranowski 1977, Bartoszewski 1998, 
Sobota 2014). Factors modifying river runoff in-
clude land relief and catchment lithology (Sobota 
2013, Kociuba and Janicki 2015a, b).

The river runoff in polar regions in the sum-
mer is dominated by proglacial water, with a low-
er contribution of pronival water related to melt-
ing of snow patches, atmospheric precipitation, 

doi: 10.1515/ quageo–2016–0025
ISSN 0137–477X

Brought to you by | Uniwersytet im. Adama Mickiewicza Poznan - Adam Mickiewicz University
Authenticated

Download Date | 4/10/17 11:40 AM



40 ŁUKASz FRANCzAK, WALdEMAR KoCIUBA, GRzEGoRz GAJEK

and seasonal thaw of active layer in permafrost 
(Leszkiewicz 1987, Marciniak and Marszelewski 
1990, Tranter et al. 1996, Bartoszewski 1998, 
Sobota 2013). It is distinctive of glacial rivers 
that more than 80% of the value of annual run-
off corresponds to the spring and summer period 
(Kuziemski 1959, Østrem 1973, Leszkiewicz 1982, 
Bartoszewski 1998, Rachlewicz 2007). In the win-
ter season runoff occurs in the form of episodic 
outflows of englacial and subglacial channels 
(Stenborg 1965, Grześ and Sobota 2000, Hodgkins 
et al. 2004, Sobota 2011).

Rivers with glacial regime are distinguished 
by high runoff variability corresponding with 
changes in the rate of glacial ablation. It is man-
ifested in the daily and seasonal rhythm, and 
non-periodical and multiannual runoff variabil-
ity (Klæboe 1948, Leszkiewicz 1987, Tranter et al. 
1996, Bartoszewski 1998, Sobota 2013).

The river runoff variability in Spitsbergen 
has been a subject of a number of publica-
tions (Piasecki and Pulina 1975, Głowicki 1982, 
Bartoszewski 1987, 1998, Hodgkins 1997, Sobota 
1998, 2004, 2013, Hagen et al. 2000, Rachlewicz 

2007, Bartoszewski et al. 2009), although a con-
siderable part of them is based on observa-
tions considering a single measurement period. 
Analyses concerning longer, multiannual peri-
ods are encountered in the literature more sel-
dom (Bartoszewski 1998, 2007, Killingtveit et al. 
2003, Sobota 2013, 2014).

The aim of the study is to analyse the runoff 
variability of the Scott River in summer seasons 
2012–2013, and to compare it with the results of 
research conducted in the period 1986–2009.

Study area

The Scott River catchment is located in 
the SW part of the Wedel-Jarlsberg Land (SW 
Spitsbergen), flowing out of a glacier of the same 
name (Fig. 1 and 2).

The upper part of the catchment, cover-
ing the partially glaciated montane valley, is 
built of rocks of the Upper Proterozoic devel-
oping the Hecla-Hoek formation, and post-
glacial Quaternary formations. The lower part 

Fig. 1. A – Location of the study area: 1 – valley glaciers, 2 – glacial accumulation zones, 3 – rivers and 
water bodies, 4a – water gauge station; 4b – meteorological station, 5 – border of the Scott River catchment. 

B – Location of the study area on Svalbard Archipelago.
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– Calypsostranda – is a seashore plain composed 
of uneven-aged marine terraces built of Tertiary 
and Quaternary sediments (Flood et al. 1971, 
Pękala 1987, dallmann et al. 1990).

The catchment area of the Scott River is 10.1 
km2 and the glacier occupied approximately 4.0 
km2 in the years 2012–2013 (40% of the total catch-
ment area). The Scott Glacier is a valley glacier 
of alpine type showing strong ice mass loss and 
quick glacier retreat since the 1930s (Pillewizer 
1939). In the study period (2012), the glacier’s ter-
minus reached an altitude of 85 m a.s.l., and its 
highest parts up to 502 m a.s.l. The average alti-
tude of the catchment is 267 m a.s.l. The length 
of the glacier amounts to 3.1 km. Its width varies 
from 1.1 to 1.8 km, and the mean inclination of 
the longer axis is 0.23 m∙m–1 (Kociuba and Janicki 
2015b). The glacier is of NW–SE orientation. It is 
confined to the mountain range Bohlinryggen to 
SW, and Wijkanderberget to NW.

According to the Pardè classification (1957) 
the Scott River represents glacial regime. The gla-
cial drainage system is composed of subglacial, 
englacial, and supraglacial channels of various 
sizes. After leaving the glacier, they are divided 
into numerous channels distributing waters to 
the intramarginal outwash plain. Then, through 
a gorge in the terminal moraine rampart, the wa-
ters are flow in a single compact channel to the 
area of the extramarginal outwash plain, devel-
oping an extensive braided system (Kociuba and 
Janicki 2015b, Kociuba et al. 2015). In its lower 

course, the river developed a gorge dissecting 
the system of elevated marine terraces. Below, 
it developed an alluvial fan separated from 
the fjord with a storm rampart, dissected in its 
south-western part by the water outflow to the 
Recherchefjorden. The length of the primary riv-
er channel with the biggest discharge amounts to 
3.3 km. It begins at the elevation of 92.5 m a.s.l. 
The mean slope inclination of the glacier-free 
part of the catchment amounts to 0.028 m∙m–1 
(Kociuba et al. 2014, Kociuba and Janicki 2015b, 
Fig. 1 and 2).

Methods

The analysis of the runoff variability of the 
Scott River applied the results of own meas-
urements conducted in periods from 12.07 to 
23.08.2012 and from 10.07 to 18.08.2013, as well 
as data gained in publications of other authors 
(Bartoszewski 1987, 1988, 1989, 1991, 1998, 
2007, Michalczyk 1990, Bartoszewski et al. 2009, 
Chmiel et al. 2012, Kociuba et al. 2014). Their re-
search concerned to the Scott River hydrology in 
the period 1986–2009.

The Scott River discharge was measured in 
2012 and 2013 in the water level gauge located 
approximately 350 m above the river mouth to 
the Recherchefjorden. The measurement point 
is located in the gorge cutting through the ma-
rine terraces hence almost all waters from the 

Fig. 2. downstream view of the central and lower part of the Scott River valley with variable channel patterns.

Brought to you by | Uniwersytet im. Adama Mickiewicza Poznan - Adam Mickiewicz University
Authenticated

Download Date | 4/10/17 11:40 AM



42 ŁUKASz FRANCzAK, WALdEMAR KoCIUBA, GRzEGoRz GAJEK

catchment met the water level gauge (Fig. 1). 
A pressure water level logger (Schlumberger 
Water Services) with measurement accuracy of 
0.5 cm was installed in the Scott River channel, 
recording changes in the water level and water 
temperature at a time resolution of 10 minutes. 
River runoff was determined based on the rating 
curve equation developed based on periodical 
measurements of river discharge. The river dis-
charge was measured twice a week with a cur-
rent meter Hega II and Acoustic digital Current 
meter (oTT AdC).

Simultaneously with hydrological research, 
meteorological measurements were conducted 
including: air temperature, atmospheric pre-
cipitation, and wind velocity and direction. The 
measurements were performed every 10 minutes 
by means of an automatic meteorological station 
(Campbell Scientific CR10). dataloger was locat-
ed at an elevated marine terrace near the Calypso 
settlement, at an altitude of 23 m a.s.l. at a dis-
tance of approximately 1 km from the hydromet-
ric station (Fig. 1).

The comparison of results of the research con-
ducted in the years 2012–2013 with the multian-
nual 1986–2009 (Table 1) applied data covering 
11 measurement seasons: 1986, 1987, 1988, 1989, 
1990, 1993, 2001, 2002, 2005, 2006, and 2009. The 
analysed seasons flow rate was measured by 
current meter (Hega 2 and similar), while wa-
ter levels respectively: 1986–2002 by float gauge; 
2005–2009 by pressure water level logger. due to 
the lack of multiannual continuity, lack of syn-
chronicity, and varied duration of the measure-
ment sequences in particular years (Table 1), as 
well as lack of some of hydrometric data resulting 
from a differing thematic profile of certain publi-
cations, the typical analysis of discharge varia-
bility based on mean monthly and annual values 
in particular years was impossible. Therefore, 
the analysis of the problem focused on daily dis-
charge variability in particular research seasons, 
and differences between them. The comparison 
of analogical values was possible (not in all cas-
es) only for the common summer period (from 
13 July to 8 August) constituting only a part of 
the active hydrological period. Locating the ob-
tained average values on the background of the 
active hydrological season provides a distorted 
image of discharge rate, specific runoff volume, 
and difference in the course of the phenomenon 

between the seasons. This should be considered 
in the case of comparisons of available data from 
particular years.

The description of discharge variability ap-
plied: the irregularity coefficient (expressed as 
the quotient of the maximum and minimum 
discharge in a given period), relative amplitude 
(ratio of the difference of extreme discharge val-
ues to the mean value), and variability coefficient 
(ratio of the standard deviation to the mean val-
ue) calculated for available measurement seasons 
and for the period from 13 July to 18 August – 
a common for all seasons.

The Scott River hydrology in the period 
1986–2009

Research by conducted in the Scott River 
catchment in the years 1986–2009 (Bartoszewski 
1998, 2007, Bartoszewski et al. 2009, Kociuba et 
al. 2014) shows the mean multiannual discharge 
in the river of 0.98 m3·s–1. The highest mean dis-
charge was recorded in 2009 at a level of 2.00 
m3·s–1 (Table 1). The average daily discharge 
maximum was recorded on 7 August 1993, and 
amounted to 5.84 m3·s–1 at the mean value from 
the respective season of 1.78 m3·s–1. The described 
season was also a period with the shortest obser-
vation series of 42 days. The lowest mean dis-
charges, below 1.00 m3·s–1, were determined in 
1987 and 1988. In the same season (1988), on 7 
october, the minimum mean daily discharge for 
the entire multiannual was recorded, amounting 
to 0.002 m3·s–1. The maximum daily discharge in 
the period reached a value of 3.52 m3·s–1. It was 
the longest measurement season lasting 100 days. 
In the years 1986–2009, the mean discharge in the 
Scott River increases both in the case of shorter, 
common measurement series (from 13 July to 8 
August), and for full observation periods with 
varied duration (Table 1, Fig. 7).

The mean multiannual specific runoff in the 
Scott River amounts 97.6 dm3·s–1·km2 in the peri-
od 1986–2009 (966 mm; Bartoszewski 1998, 2007, 
Bartoszewski et al. 2009, Kociuba et al. 2014). 
The highest mean specific runoff summer season 
(197.5 dm3·s–1·km2) was recorded in 2009, and 
the lowest (82.8 dm3·s–1·km2) in 1988. Total run-
off covering 9 measurement seasons varied from 
4.59 (1986) to 9.96 M m3 (2009), and the runoff 
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layer amounted to 452 and 984 mm, respectively 
(Table 1). 

Characteristics of discharge variability in 
the period 1986–2009 show evident variabili-
ty. values of the discharge irregularity coeffi-
cient calculated for each measurement seasons 
(with varied duration) in particular years show 
high variability, and range from 1.846 (2009) to 
1759.000 (1988). The relative amplitude reached 
the minimum value of 0.550 in 2009, and a max-
imum of 5.108 in 1987. The variability coefficient 
was in the range from 0.245 (2009) to 0.848 (1987). 
For the common measurement period, (lasting 
from 13 July to 8 August), the index reached the 
minimum value (0.181) in 2001, and the highest 
(0.781) in 1987 (Table 1).

Results of investigations in 2012 and 
2013

The mean daily air temperature amounted 
4.6 and 5.9°C in the summers 2012 and 2013 re-
spectively. The highest mean daily temperature 
in 2012 was recorded on 22 July, and it amount-
ed 7.1°C, and the lowest one – on 21 August, 
amounting 2.0°C. In 2013, the highest mean dai-
ly air temperature amounted 8.6°C (17 August), 
and the lowest 2.7°C (13 August) (Fig. 3 and 4).

In terms of atmospheric precipitation, research 
seasons 2012 and 2013 differed from each other. 
Total atmospheric precipitation in the summer 
2012 amounted 26.7 mm and in the summer 2013 

Fig. 3. Course of mean daily discharges in the Scott River in comparison to daily precipitation and air 
temperature in the measurement period 2012.

Fig. 4. Course of mean daily discharges in the Scott River in comparison to daily precipitation and air 
temperature in the measurement period 2013.
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reached 98.9 mm. In season 2012, atmospheric 
precipitation occurred seldom, and were distin-
guished by high variability. Twelve days with 
precipitation were recorded, including six days 
with precipitation above 1.0 mm. The highest 
precipitation total was recorded on 22 July. It 
amounted to 11.3 mm, corresponding to almost 
half of the precipitation total recorded in sea-
son 2012. In season 2013, precipitation was more 
abundant, and occurred more frequently than in 
the preceding year. 26 days with precipitation 
were recorded, including 15 days with precipita-
tion above 1.0 mm. The highest precipitation oc-
curred on 13 August, and amounted to 16.8 mm. 
In the period from 13 to 16 August, it constituted 
almost 50% (46.9 mm) of the precipitation total 
for 2013 (Fig. 3 and 4).

The course of hydrological conditions in re-
search seasons 2012 and 2013 was variable. The 

mean river discharge amounted to 0.90 and 1.96 
m3·s–1, respectively, which is equivalent to specif-
ic runoff of 88.6 and 194.0 dm3·s–1·km2 (Table 1).

The analysis of daily discharges in the sum-
mer season 2012 shows that from the beginning 
of the measurement period, a gradual decrease in 
discharges was recorded on 6 August, reaching 
the value of 0.40 m3·s–1. on consecutive days, an 
increase was observed with discharge culmina-
tion on 10 August amounting to 2.19 m3·s–1. The 
lowest discharges of 0.29 m3·s–1 were recorded 
at the end of the research period on 23 August 
(Table 1, Fig. 3). In the next research season 
(2013), the discharge curve shows the opposite 
situation. A constant increase in discharges is 
observed with several secondary floodings and 
maximum flooding on 16 August (4.63 m3·s–1; 
Fig. 5 and 6), preceded by a period of the lowest 
water level recorded on 13 August, distinguished 

Fig. 6. Flooding in the mouth section of the Scott River in the research season 2013: A – before the flooding, 
B – during the flooding.

Fig. 5. Flooding in the gorge section of the Scott River in the research season 2013: A – before the flooding, 
B – during the flooding.
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by a decrease in discharge to the value of 0.74 
m3·s–1 (Table 1, Fig 4).

Total runoff in 2012 and 2013 amounted to 
3.33 and 6.79 M m3, respectively, and the runoff 
layer to 329 and 671 mm. For the longest com-
mon measurement period corresponding with 
the multiannual 1986–2009, lasting from 13 July 
to 8 August, the value amounted to 2.12 and 4.51 
M m3, and 209 and 446 mm, respectively.

discharge variability calculated for measure-
ment periods expressed as variability coefficient 
amounted to 0.449 in 2012, and 0.411 in 2013. The 
value for the same observation period was 0.343 
in 2012 and 0.263 in the following year (Table 1).

The analysis of the collected material shows 
that the thermal conditions have the strongest 
impact on runoff values which is expressed in 
high values of the correlation coefficient between 
mean daily discharge and mean daily air temper-
ature. It amounts 0.60 in 2012 and 0.67 in 2013. 
Rainfall inconsiderably modify runoff volume 
however there occured several floods caused by 
rain. The influence of rainfall on the river runoff 
was observed in periods with higher total values 
(2012 – 15.4 mm; 2013 – 46.9 mm). 

Considering data from all of the research sea-
sons (1986–2013), multiannual mean daily dis-
charge turned out to be somewhat lower than 
for multiannual 1986–2009. It amounted to 0.96 
m3·s–1 (937 mm). Also multiannual mean dai-
ly discharge for the same measurement period 

(from 13 July to 8 August; covering 11 seasons) 
was lower, amounting to 1.56 m3·s–1 (Table 1). 
The analysis of all of the measurement seasons 
showed an increasing tendency of mean annual 
discharges of the studied river somewhat higher 
than in the multiannual 1986–2009 (Fig. 7).

Discussion

Results of studies on glacial hydrology pro-
vide information concerning the consequence 
of global climate change and its hydrological re-
sponses (e.g. Peterson et al. 2002, Syvitski 2002, 
Gordeev 2006, Hasholt et al. 2006, Holland et 
al. 2007). during the 21st century, Lewis and 
Lamoureux (2010) predicted increases in run-
off in a small catchment in the Canadian Arctic 
Archipelago, resulting in greater discharge vari-
ability. The general growth trend was confirmed 
by the results of a current study in the proglacial 
Scott River.

There were considerable differences in the riv-
er runoff in the Scott River catchment in the sum-
mers 2012 and 2013. The mean discharge in sea-
son 2012 was two times lower (0.91 m3·s–1) than in 
2013 and it constitutes more than half of the mean 
river runoff in the years 1986–2009 (1.56 m3·s–1) 
for the same measurement period from 13 July 
to 8 August. The mean multiannual discharge 
for the entire active hydrological season was 

Fig. 7. Mean seasonal discharges in the Scott River in comparison to maximum and minimum discharges in the 
years 1986–2013.
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at a level of 0.98 m3·s–1 (966 mm; Bartoszewski 
1998, 2007, Bartoszewski et al. 2009, Kociuba et 
al. 2014). Considering discharges from the years 
2012–2013, the mean multiannual value changes 
inconsiderably, amounting to 0.96 m3·s–1, i.e. 937 
mm. 

Mean multiannual runoff in glacial catchments 
of Spitsbergen is very variable, and amounts 
from 500 to 1800 mm (Bartoszewski 1998, 
2007, Killingtveita et al. 2003, Sund et al. 2008, 
Hodgkins et al. 2009, Sobota 2013, Majchrowska 
et al. 2015). Factors determining such high varia-
bility is the contribution of area occupied by the 
glacier, and course of meteorological conditions 
affecting the ablation rate. values of multiannu-
al runoff obtained by the authors are within the 
above range, Comparable runoff (in the years 
1990–2001), amounting to 1091 mm, was ob-
tained by Killingtveita et al. (2003) in the Bayelva 
catchment (31 km2), occupied by the glacier in 
55%. Similar runoff conditions – 1073 mm for 
1999, were observed by Hodgkins et al. (2009) in 
the Finsterwalderbreen catchment (66 km2) glaci-
ated in 66%. Considerbaly lower values of mean 
multiannual runoff (1997–2010) are provided by 
Sobota (2013) determining runoff of 540 mm in 
the Waldemar River catchment with an area of 
almost 5 km2 and contribution of glaciated area 
of 50%. The same runoff (in the years 1990–2001) 
amounting to 540 mm is also mentioned by 
Killingtveita et al. (2003) for de Geerelva (79 km2; 
10%) and Endalen (29 km2; 20%). Low runoff val-
ues at a level of approximately 300 mm for a part 
of the summer sezon 1985 in the Ebbaelva catch-
ment wirth an area of 51 km2 and glaciation of 
52% are provided by Kostrzewski et al. (1989). 
The Werenskiold glacier catchment with an 
area of 44 km2 and glaciation of 62% in the years 
2007–2012 showed runoff at a level of 1800 mm 
(Majchrowska et al. 2015). Also in the earlier peri-
od (1980), runoff showed high values – 1876 mm 
(Leszkiewicz 1987).

The analysis of all measurement seasons (pe-
riod from 1986 to 2013) showed that the highest 
discharges (approximately 1.50 m3·s–1) occurred 
in the second and third decade of July, and the 
first and second decade of August. A growing 
tendency for mean annual discharges predicted 
for Arctic Archipelago by Lewis and Lamoureux 
(2010) and determined in the scope of a field 
study (Killingtveita et al. 2003, Majchrowska et 

al. 2015) was also observed in the analysed river, 
where mean discharge increase amounted to ap-
proximately 60% over a 27-year period (Fig. 7).

The analysed summer seasons 2012 and 2013 
were distinguished by varied runoff dynam-
ics. In 2012, low water stages were maintained 
over the majority of the time, separated by three 
flood seasons (maximum flooding amounted to 
2.19 m3·s– 1). In the following year, high water lev-
els were maintained for a longer period, with an 
extreme flooding at the end of the measurement 
season (4.63 m3·s–1), whereas periods of low wa-
ter level were rare. Similar variability is observed 
in the discussed multiannual 1986–2009, involv-
ing the occurrence of less and more wet seasons 
with periods with particularly high water level 
increases and values approximate to those re-
corded in 2013. In the analysed period, these were 
years: 1987, 1989, 1993, and 2005 (Bartoszewski 
1988, 1998, Michalczyk 1990, Bartoszewski et al. 
2009).

Considerable variability of discharge rate in 
the Scott River, both in the case of the majority of 
particular measurement seasons and multiannu-
al course one can observe. The discharge variabil-
ity coefficient for the summer season lasting from 
13 July to 8 August in the summers 2012 and 2013 
amounted 0.343 and 0.263, respectively, and in 
the analogical period for the years 1986–2001, it 
ranged from 0.180 to 0.780 (Bartoszewski 1989, 
1991, 1998, 2002). The lowest values of the vari-
ability coefficient in the analysed period suggest 
relatively even river discharge. They occurred 
in seasons (period from 13 July to 8 August) in 
which no considerable foods or extreme low-wa-
ter periods were recorded.

Research seasons 2012 and 2013 showed dif-
ferent meteorological conditions. year 2012 was 
much cooler and drier than the following year, 
as reflected in the volume of water discharged 
from the catchment, more than twice higher in 
the wet season (2013; runoff layer 446 mm) than 
in the dry season (runoff layer 209 mm) in the 
comparable period. In the period 1986–2013, 
mean annual runoff layer for seasons with dif-
ferent measurement duration varied from 452 to 
984 mm, and the multiannual mean value calcu-
lated for the longest active hydrological period 
(Bartoszewski 1998, 2007, Bartoszewski et al. 
2009, Kociuba et al. 2014) amounted to 937 mm 
(Table 1).
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Runoff in the Scott River is particularly de-
termined by meteorological conditions affecting 
the intensity of ablation of the glacier. The most 
significant role is played by: air temperature, dis-
tribution and intensity of atmospheric precipita-
tion, and the foehn effect, or several phenomena 
combined (Bartoszewski 1988, 1998). In the peri-
od analysed based on the literature (1986–2009) 
and in research seasons 2012 and 2013, a correla-
tion was determined between the course of dai-
ly air temperature and river runoff, resulting in 
intensive glacial ablation (correlation coefficient 
was 0.60 in 2012 and 0.67 in 2013). Moreover, in 
2013, an extremely high flood was recorded due 
to simultaneous occurrence of air temperature 
increase and intensive rainfall over a short pe-
riod of time, as confirmed also studies by other 
authors (Piasecki and Pulina 1975, Bartoszewski 
1988, 1998, Szczepanik and Marciniak 1989, 
Rachlewicz 2007, Sobota and Nowak 2012, 
Sobota 2013).

Conclusions

The studied proglacial Scott River catchment 
with almost a 30-year observation sequence con-
stitutes one of the most thoroughly hydrolog-
ically investigated small glacial catchments of 
western Spitsbergen. The presented results of 
measurements from summer seasons 2012–2013 
permitted a comparison with the 11-year obser-
vation period, and analysis of changes occurring 
during the culmination of the melt season (from 
July 12 to August 23). 

Research conducted in melt seasons 2012–2013 
as well as study results from the years 1986–2009 
confirm the constant increasing trend anticipated 
for small glacial catchments of Arctic archipela-
gos by Lewis and Lamoureux (2010). A charac-
teristic feature of such changes are greater dis-
charge fluctuations – daily, seasonal, as well as 
multiannual.

The recorded seasonal irregularity of hydro-
logical conditions resulted from high variability 
of meteorological conditions in the analysed pe-
riod. Melt season 2012 was cooler and dry, and 
2013 warmer and more humid than average.

The primary factor determining runoff is air 
temperature. The research confirmed the posi-
tive correlation of mean daily air temperature 

and discharge (0.60 in 2012 and 0.67 in 2013). 
The amount of precipitation is of lower impor-
tance, although the highest discharges (including 
flood discharges) are usually initiated as a result 
of combination of both of the factors at the same 
time.
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