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Abstract

B The trans-boundary Prut River Basin (PRB) is one of the most drought vulnerable areas in the Republic of Moldova, Romania
and Ukraine due to high water exploitation. In the years with a lack of snow were caused water deficiencies in the high flow
season. This paper focuses on the Moldavian portion of Prut River’s catchment within in the framework of the project
IMDROFLOOD. The main objective of this study was to exploring the link between the standardized precipitation
evapotranspiration index (SPEI) and the standardized streamflow index (SSI) in the PRB. The main procedures were the
following: 1) correlating the SSI and SPEI at various lags to select the most proper timescale of SPEI; 2) identifying
meteorological and streamflow drought events using the SPEI and SSI, and 3) analysing the corresponding relationship and
the possible lag of occurrence time between meteorological and streamflow drought events. Hydrological excess (flood) or
deficit availability of water in the SSI can be profoundly explained by dryness and wetness conditions in the SPEI. The
magnitude of correlation between SPEI and SSI displays an evident seasonality within the Prut Basin. The results show the
highest correlation for early spring (on preceding season snowmelt). The highest flow is registered in June and is equal to
117-127 m3s1, and the minimal flow, under 60 m=3s!, is registered during winter months. In the lower course of the river Prut
in extreme dry months (SSI<-2.0) volume of the river flow was below the ecological flow, which affecting the hydrological
regime.
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The Prut River’s catchment is shared by Moldova, Romania and Ukraine (Fig. 1), and it is a trans-border river with 952.9 km in | | | | 2 clim
length, the first 211 km of the river is on Ukrainian territory, 31 km represents border between Romania and Ukraine, and the stati
remaining 711 km represent a natural border between Romania and Moldova (71.9% of its total length). In terms of length it is 25 26 27 28 29 30 W
the second longest tributary of the Danube. It is the last important tributary of the Danube before the latter discharges into the Longitude (°E)

Black Sea. The hydrographical network measures 11000 km, of which 3000 km are permanent (33%) and 8,000 km have
intermittent runoff (67%). The network has a density of 0.41 km/km?. The catchment basin is part of the temperate continental
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Fig. 1 Distribution of the main climatological and hydrological stations in the Prut River’s catchment.
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Introduction L —— low? 2l5 |
% Drought often manifests itself as a creeping phenomenon, as the effects of drought often accumulate slowly over a prolonged B e | g Meteorological drought
period and may linger for years after the main event ceases. In our study, therefore, this issue is addressed with two | g| Meteorwlosea! pmlp...um!mlm %g iogeal]
multiscalar drought indices, i.e., the standardized precipitation evapotranspiration index (SPEI; Vicente-Serrano et al., 2010) ‘%— rocubotdroughy Lo sl molsire. plant wetsr stes, reduced bomassand il %g processes
and the standardized streamflow index (SSI; Modarres, 2007, Telesca et al., 2012), as it successfully allows for the evaluation of % {Li:":m:"‘"ikmrlf . A .- § _
the time lag that exists between the onset of the water shortage and the identification of its consequences in the trans- | g| wucogemesn L'?ﬁ'::ﬁifaﬁiti?féﬁzﬂﬁm e bekowverg growndeisel gg e - Lo
boundary Prut River Basin (PRB). 3 RO m}" ; :
= All droughts originate from a deficiency of precipitation but other types of drought and impacts cascade from this deficiency 8| l e $|g
(Fig. 2a). Drought is modified by hydrological catchment processes that are changed by human activities (Fig. 2b). The | " e R s §|" Consequences Ecological impacts
drought types can be grouped together as *““climate-induced” drought and drought types based on human processes can be — —
termed “human-induced” drought. Fig. 2 a) Drought types and their dependence on meteorological factors in the snow season and the growing season. b)
% Romanescu (2017) demonstrated the influence of Stanca-Costesti reservoir on the manifestation of flood waves within the Drought propagation processes including natural and human drivers and feedbaks.
upper and the lower sector of PRB. The timing of floods and the shape of the hydrograph are signs of the influences exerted
by genetic factors, precipitations, dam and runoff on the Prut River. 600 - a Ungheni gauging station 594
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Data and methods 400 B Sirauti gauging station 453 -
mOur study integrated hydrological and climatological observational networks such as five hydrological gauges (Sirauti,| =
Braneste, Ungheni, Leova and Brinza) and four climatological stations (Briceni, Falesti, Leova and Cahul), which cover the PRB °§ 300 ~
key area of the Republic of Moldova (Table 1-2). © 200 e
EMonthly data of 7 meteorological variables (the maximum [Tmax] and minimum [Tmin] temperatures, mean temperature
[Tmean], wind speed [V], sunshine duration [S], relative air humidity [R], and precipitation amount [P]), and two hydrological 100
variables (streamflow [Q] and water level [H]) over a 30-year period were used (Table 3). 0
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Tab. 1 The top years with the highest and lowest observed daily and monthly

flows (1986-2015). Tab. 3 The long-term of hydrological and climatological

characteristics at the catchment level for the period 1986-2015. Fig. 3 Temporal evolution of the mean monthly discharge at Ungheni and Sirauti gauges (Prut River

Daily | Monthly Basin) during the period 1986-2015 (1990-2015).
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Tab. 2 The top years with the highest and lowest observed daily water st. are shown in Table 2. The summer flood T Y 280 100 é}* 1°°$%%%
IEVEIS (H Cm) wave Of 2008 was the hlgheSt 1n the hlStorY CEETET S e erE ; l b} O Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec o Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
’ of the PRB. (02 41y e — e — i RO w0 qossaong - wor
H H BThe top years with the highest and lowest §§ jz i«- e IBB. 0 soof o (S0 -
Gauging Normal dley el observed daily water levels for five | 32 5 SEEF NN« o ' S0
station | cm hydrological gauges are shown inTable 3. | = 1 30 ED"’ . £ w0 : * . S —_—
. o . N = y ‘. . 3 ; 1 - | ; . 200;, .
cm date cm date mThese results indicate that in the PRB,| ¢ 3 o IESUBSRMRNNEE o é%% ég% oo %é L
: : . & s 5 > 5 5 3 % -10 D » wob T T T O;E%:i: === EoEE
dlSCha‘rge 1S more determlnates bY %g D = 7 ©z-=s §..-' ‘..o Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
A precipitation and/or climate water balance _ ] lll§ 690 - eova (15852018 -
Sirauti 111 164 28.0@ 22 15-18.09.2012(2) of previous 2 months than over longer Fig. 5 The multlgnnual cycle pr wdl p : _ " Leova 1956-197)
periods of the monthly discharge and l i el 9o r o o
mHydrological excess (flood) or deficit air temperatures, precipitation ¢ T iwf il . Ew
. . i i i . 5 .
Branesti, 268 832 31.07.2008 170 12-22.1994(2) availability of water in the SSI can be tota}ls_and average daily solar i "'—’i,a‘_ligr‘g 90%5 100 é% $éi£@é§l*%£§
profoundly explained by dryness and radiation. e 7y
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wetness conditions in the SPEI (Fig. 3-6). 358532555338
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precipitation, but storage in reservoir Flg_. 6 Box_plots of the monthly mean discharges (Q, m=s-) and water level (H, cm) of the
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