Two-year record of triple-isotope composition of daily precipitation
at two contrasting sites in central Europe
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INTRODUCTION STATIONS METHODS

Althogether, 591 samples of daily precipitation were

Better understanding of factors controlling stable isotope composition of precipitation on various temporal and KASPROWY WIERCH ' S T KRAKOW mirrors
spatial scales under present-day climate is a necessary step towards more efficient utilisation of water isotope — : : . caw ) o analysed (184 for Krakow and 407 for Kasprowy Wierch).
records preserved in diverse environmental archives for reconstruction of past climatic and environmental changes, ——— : ; , H,O Isotope analyses of daily precipitation were conducted
and to investigate the response of the hydrological cycle to progressing global warming. s i i 41 Ll cavity with the aid of Picarro L2140-i laser spectrometer [2].
The IAEA/WMO Global Network of Isotopes in Precipitation (GNIP) played a central role in characterizing spatial and R . T s ) Picarro L2140-i measures the rate of decay (ring-
temporal variability of 32H and 5180 of precipitation on the global scale [1]. Precipitation samples analyzed in the High-altitude mountain station in the LY 7* . o laser detector  gown time) of a laser beam after the laser has
framework of GNIP represent cumulative monthly precipitation. It is an open question to which extent this monthly Tatra Mountains (1998 m a.s.l.) Low-altitude urban site (220 m a.s.l.) \ been switched off. The laser beam is confined in an
weighted averages faithfully represent physical conditions accompanying formation of individual rainfall events. - optical cavity filled with the sample being analysed
Another question, which needs to be addressed in sufficient detail, is the link between the origin and rainout history % 80} /M“\/'/M _ W turning off (water vapor). If the beam frequency matches the
of air masses and isotopic signatures of precipitation recorded on the continents. 4 :28 . : be “ S : 28 . [ / the laser absorption frequency of the given type of isotope

100, 1908 @i - 100, M I &, 2 A(LASER) = A(H20) water molecule, absorption of light occurs,
A two-year record of triple-isotope composition (62H, 6180, 670, d-excess, A70) of daily precipitation collected g ; M.o - g - o — 5 A(LASER) # A(H20) inducing more rapid reduction of the signal.
du.ring 2017 and. 2018 at two contrasting .Iocati.ons ir.n soutl.1ern Poland i§ prese?nted.. The Kr:akow station is a Io.w- = S0 “ H I” I |‘I| | |‘“1O PO LAN D = ' ” | e § Consequently, the higher the concentration of the
(ai’g';usde urban site whereas Krasprowy Wierch is a high-altitude mountain station situated in the Tatra Mountains 0 Ll LA So Boc Mor i Beb Diss Uo7 s P L. ( ~ beam-absorbing molecules, the shorter is the ring-

m a.s.l.). 2017 2019 2017 2019 ring-down time down time.
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precipitation samples reveal expected distinct for Krakow. The AYO values measured at both sites & ” Krakow stations, backward §2H= -210.7%0, 580= -27.26%, 5770= -14.44%, §2H= -293%o, 550= -37.8%o, 6170= -20.2%o
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seasonality, with a maximum of heavy isotope range from ca. -20 to 80 per meg, with the mean values $ 579 . ok trajectory analysis of the moist air d 7.4/;; 0 5$ meg d=9.0% ,MA‘F 0 1_§£2£>er meg
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content during summer and a minimum during of 30(2) (Krakow) and 31(1) per meg (Kasprowy Wierch). Q OF W ' & 2364 masses precipitating at those sites KRAKOW E KASPROWY
winter. This seasonality stems from seasonally Reduction of d-excess and A'’O values with increasing o . @ Sﬁm,?,er 4 g s 54 during 2017-2018 was performed ) : : WIERCH
varying thermal contrast between major 8180, apparent in Krakow data, can be explained by O @ autumn " 6 s for extreme isotope values _ | f;’,é
source regions of atmospheric moisture partial evaporation of raindrops on their way from the -0~ © WimEn , | . recorded there. 96-hour backward
(Atlantic Ocean) and the centre of the cloud-base level to the ground. This decreasing trend is | RH [%] trajectories were calculated using
European continent, where both stations consistent with the model results (yellow trend lines in 60 - 5 HYSPLIT modelling framework [5],
collecting daily precipitation are located [3]. the figures). Partial evaporation of raindrops is favored = 40 |- -y with NCAR reanalysis data used as 4o:N-
Enhanced thermal contrast during winter time by meteorological conditions, i.e. higher air = e ol driving meteorological field.
(temperature of the moisture source remains temperatures and lower relative humidities prevailing O>< 20 még%;§§3 - Ensembles of trajectories and the
relatively constant whereas the continent during summer. As the Kasprowy Wierch station is N~ oge7 mean trajectory were calculated
cools down) leads to larger average rainout of located at the height of the mean cloud base, partial < 0r B for each of the analysed e e
the moist air masses and reduced heavy evaporation of raindrops is largely absent, and the % - precipitation events. height [m AGL] ~ +
isotope content of precipitation. In addition, d-excess and A0 values are not correlated. -20 |- - 1000 2000 3000 4000
H H H =S = == 80 =J
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P - those recorded in Krakow (the mean 9 ol o 1o L8 e 7 > " & of this source of moisture.
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