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International Commission for the Hydrology of the Rhine Basin
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1. Hydrologic overview for the Rhine drainage basin

Meteorological characteristics

Austria, Source Central Institution for Meteorology and Geodynami@entralanstalt fur
Meteorologie und Galynamik ZAMG)

The year015 is, after 2014the seond warmest in Austria since the beginning of instnoime
tal recording in 1768, with a deviation from the averagel881-20100f +1.5 °C(Figurel).

It was not only particularly warm in the past year but also poor in precipitation over wide
areasAustriawide, 10%less precipitation fell in comparison to the letegm averagerlhus,
2015is one of the twenty driest years since the beginning afdlienwide precipitation
recording in1858.Large parts of Upper Austria, western Lower Austria and the indust
quarter saw a total @2 to 40 percentiess precipitationSeven to 22 percent less precipitation
fell in large parts of the countripalanced amounts of precipitation came together in the
Rhine Vdley, TyroleanOberlandalong theHohe Tauernin pats of Carinthiaand in the
upperMurtal. Since the beginning of records1825 2015was the fifth sunniest year
Austria In the area average, the sun sharaionwide 10 percent longer than in the long
term average
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Figure 1. Temperatue in Austriain 2015: Temperatue deviation from the lontermaveragel981-
2010.SourceZAMG

Meteorologcal characteristicsfor the AustrianRhine basin

The annual precipitation average was betwg®and 986 of the longterm average value in
the Austrian parof the Rhine drainage basim Januay, April and May, the precipitation
total was above the lorigrm average for these months; that of September was average.
Otherwise, the monthly precipitation totals were below avefsegFigure?2). In the Austrian
Rhine drainage basin, the annual average of the air temperature was aggi©Gxabkhve the
long-term average
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Figure 2: Monthly precipitation totals ir2015 (blue barg compared to the lorterm monthly aveig:
esat theBregenz Altreutewegieasuringstation

Switzerland Source MeteoSchweiz

In the first half of January, the weatherSwitzerlandwvas governed predominantly by mild
weserly andsouthwesterly currentdNorth-westerly and northerly current®rought winter
back to Switzerlanth the seond half of Januaryebruay turned out wintry with wid-
spread belovaverage temperatures and snowfalithh deep accumulation on both sides of
the Alps Despite a coldrebruay, thewinterin Switzerlandwas too mild overall, with an
excess 00.7 degrees compared to tHE981 2010standard

After several foggy and damp days at the beginning of the month, March delivered glorious
high-pressure weather until midonth.It ended in latevintry fashion with snow as low as

600 mand stormy conditions on bogides of the AlpsApril broughtSwitzerlandprimarily

calm, sunny and mild spring weather

At the transition fromApril to May, a very precipitatiomich period set ininside of six days,
around100 mmof rain fell on average over the wholeSQwitzerlard. The largest amounts

fell in the Lower Valaisin the Vaudois Alps and in the neighbouriBgrneseOberland.

Higher altitudes in these areas recei280 mmprecipitationand nore With additional

heavy precipitation mianonth, the end result at multipheeasurement stations was the most
precipitationrich May since the beginning of measuremespecially in thevesernAlps

and in the Bernes®baland.

The Swiss summer goes down as the sew@rdest, afteR003 in the 152yearmeasue-

ment history July waswidely the hottest month since the beginning of measurement on the
south side of the Alpsh Engadirg, in Valaisand inwestern Switzerlandcrom Julyl to July

7, 2015 Switzerlandexperienced one of the most extreme heat wekbe end of this

week, Geneva registered the highest temperature ever measured on the north side of the Alps
with 39.7 degreesOn the south side of the Alps, the high heat continued fromJoiid

The summer already delivered widespresaghificantly belowaverage precigation
amountsThe lack of precipitation continued in the falbove-average precipitation amounts
in large areas fell only iBeptemberthis entirely in the west @witzerlandas well as in



Ticino and inGrisons In Octobergenerally belowaverage awunts fel| andthe first three
weeks of November remainddrgely, precipitationfree throughouSwitzerland In the end,
the south side of the Alps experienced a record lack of precipitation for the Nexethber
December. In Luganand LocarneMonti, only 0.8 mmof precipitation fell;normalwould be
200to 250 mm.

The persistenextrenely mild and pratically precipitationfree high-pressure weather lead to
a pronounced early winter lack of snow throughout Switzerland

Table 1: Annual values for 2015 at selectedVieteoSchweizmeasurement stations compared to

the 1981-2010standard

Station Elevation Temperature (°C) Sunshine duration (h) Precipitation (mm)

a.s.l. | Average | Standard | Dev. | Total | Standard | % | Total | Standard | %
Bern 553 100 8.8 12| 2077 1682 123 768 1059 73
Zurich 556 106 9.4 12| 1946 1544 126 918 1134 81
Gereva 420 116 10.6 10| 19% 1828 109 686 1006 68
Basel 316 11.7 105 12| 1945 1637 119 645 842 77
Engelberg 1036 7.8 6.4 14| 1500 1330 111 1435 1559 92
Sion 482 115 10.2 13| 2249 208 107 500 603 83
Lugano 273 13.8 12.5 13| 2302 2000 111 | 1232 159 79
Samedan 1709 34 2.0 14| 1957 1733 113] 626 713 88

Standard=Long-term average fo1981-2010
Dev.=  Deviation of the temperature from the standard
% = Percent in relation tetandad (standard= 100%)
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Figure 3: Annual precipitation totals foBwitzerlandin 2015 in percentages of the standafti981
2010).
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Figure 4: The annual temperature deviationSwitzerlandn the yea2015from the longterm ave-
age(refererce period 1961:1990).The toewarm years are shown in red, the toold years in
blue The black line shows the temperature profile averaged 20gears

Germany Source German Meteorological ServigBeutscher WetterdienddWD)

Viewed worldwide, the averademperature of the calendar y@é&l15broke a new heat
record In Germany 2015represents, along with 20062007 the secondvarmest year
since the beginning of regular weather records881; during this year, it was predominantly
too hot and too drthroughoutGermany The relative deviations of the precipitation amounts
for the federal territory showed a significant nestiuth differential in the observation period.
At the Rhine, this means that the southern drainage basin to the mouth of thehdaiad an
average precipitation amountapbprox 73%of the longterm observed precipitation amount
of the19812010series; north of that area, it wa8%. The driest, seen relatively, was the
Main drainage basin section with only ab&1(8 of the normabasin precipitation totgkf.
Figure5 with tables.



Rhine below the mouth of the Main

Rhein unterhalb der Mainmiindung
Precip MS Cologne

NS % MQ Kaln %

Winter  Winter | 360 81 335 100

Summer Sommer| 358 80 1520 81

Year | 718 80 1927 91

"
&~ Kalkofen Main
GEEIE - Raunheim — Precip MS Raunheim
o N f -
» \ ™ Vo™
Kaub [T NS % ma %
‘-\ Raunheim

e v Winter ~ Winter | 272 71 224 73
/ Summer  Sommer| 258 61 9 65
Year jah | 530 | 66 158 7

Rhine above the mouth of thérMa

Rhein oberhalb der Mainmiindung
Precip MS Maxau
mMQ
NS
* Maxau
Winter Winter | 392 84 1419 29
Summer Sommer| 337 63 1218 82
Year
Jahr 729 73 1319 91

Figure 5: Rhine drainage basirComparison of the basin precipitation totals atidcharge averages
in the discharge yed015with the longterm average 981/2010
(Source DWD / monthlyweather report2015)

Especially in the summer hajear with basin precipitation averagg3% south of the

mouth of the Main and even ju81% n the Main basina significant deficitcompared to the
long-term observed precipitatipwas to be reaaled The longterm monthly average in the
hydrologic year was exceeded above the mouth of the Main and in the Main basin only in
January, below the mouth of the Main als@ugustand Septembernlthe entire Rhine
drainage basirfebruay, May, July and Octoberturned out significantly too dryyith rela-

tive precipitation amounts &0% (®e Figure6a).

In the precipitation division between winter and summeryedirs, the seasonalecipitation
statistic showed a surplus of the winter precipitativers at Upper Rhine and Main wi2%

to 48%o0n averageompared to the lontgrm observed precipitation total of the series
1981/2010inter 47%,summer53%).Below the mouth of the Main, the ratio corresponded
to the longterm calculated values 80:5Q For the winter halfyear, a precipitation totaf

346 mm (81%}vas recordeth the entire Rhine basithe summer haljear,with 325 mm



(69%), recorded a value that was significantly too low compared to thetésngaveraged
precipitation total for tis period

|mitt|ere Monatsniederschlage 2015 und Vergleichsdaten im Rheineinzugsgebiet‘

Average monthly precipitation 2015 and comparison data in the Rhine drainage [ aggu
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Figure 6a: Rhne drainage basinComparison of the monthly basin precipitation totals in tise di
charge yeaR015to the longterm average4981/2010
(Source DWD / monthly weather report2015)

At the beginning of the discharge yébiov-Jan)and inJuly and August the deviations of the
monthly temperature averages were on average akfidstbove the reference period
1981/2010The basic characteristic determined for the entire federal republic was also, as
shown inFigure6b for the example of the Cologne measurement stasignjficant despite
minimal differences for the German Rhine basin



Average monthly precipitation in the Rhine basin below the mouth of the Main
and average air (AT) and water (WT) temperatures in Cologne in the discharge year 2015

mittlere monatliche Niederschlage (NS) im Rheingebiet unterhalb der Mainmiindung
und mittlere Luft- (LT) und Wassertemperatur (WT) in Kaln im Abflutjahr 2015
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Figure 6b: Rhine drainage basiaxample statiol€ologne Comparison of the monthly temperature
and precipitation data in the discharge ye#rl5compared to the lorterm average
1991/2010
(Data sourcesAT and precipi GermanMeteorological ServiceNTi Federal Waterways
and Shipping Administratign

NetherlandsSource Royal Netherlands Meteorological Institut€oninklijk Nederlands
Meteorologisch InstituyfKNMI)

The average annual temperature atDkeBilt station reacéd a value 010.9 °Cin 2015
compared to a normal aD.1 °C.Thus,2015was the fifthwarmest year sincE901.For a
longtime, it looked unlikely thaR015would go down in history a&veryw a r mo .

The winter monthdanuay and Februay were both fairy mild. Spring wasoverall rather
cool, especially through a cool month of Mahe summer proceeded faisyarm.FromJune
30 through July 5 inclusive, there was talk of a heat wa@wneJuly2, the highest temperature
of the year was measurgdMaastrchtat 38.2 °C,just below the record @8.6 °Cfrom

1944 Fall began coldSeptembehad not been so cold sineg801.0ctoberwas also a prope
ly cold month.Nevertheless, the fall ended extremely miNdvember wathe second
warmestNovembemorth for over a centuryDecemberwas by far the warmest December
month since the beginning of regular temperature observatid®& The average temper
ture in December reached a valu®@f °C,even higher than the normal value Agpril (see
Figure7).



Annual average value

Monatsmittelwerte Temperatur 2015, De Bilt Jahresmittelwert 10,9 °C
(normal 10.1 °C)

20 Manthly averaqe values for temperature in 2015 _De Bilt
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Figure 7: Monthly average values of the temperature atDReBilt stationin 2015 compared to long
term(19812010)average(Source KNMI)

On averagel894hours of sunshine were recorded in the Netherlands in the pasaypd
thus2015was a very sunny yearormaly the sun shows itself fdr639hours(in compair-
son to the longerm average value fdi981-2010.

The average precipitation amount v mmin the past yeaiThe long term average value
is 847 mm.The egional differences were nevertheless very laifgpeve all the central part
of theNetherlandsvas very wet witiL000 mm, compared to whicRO15was a very dry year
for the southeast of the countmth 632 mm(seeFigure8).

Wet months with an averagalue of100 mm @ more wereJanuay, Augustand November.
In Januay it was not only wet but also consistently stori@yn 16 days, especially in the
coastal areastrong wind gusts of ovéts km/hoccurred Also notable was the strongrau
mer storm that mde its way across the country from the southwest to the northeast

10



Annual total

Jahressumme 853 mm
Monatssummen Niederschlag 2015, De Bilt (normal 833 mm)
180 —Monthly precipitation totals in 2015, De Bilt
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Figure 8. Monthly totals of precipitation at thBe Bilt station in2015 compared to the longerm
(1981-2010)average valu¢Source KNMI)

Snow and gladers

Source Snow WSL-Institute for Snowand Avalanche ResearcBLF

Glaciers Geograghic Institute of theUniversity of Fribourg and Laboratory for Hydraulics,
Hydrology and GlaciologyVersuchsanstalt fir Wasserbau, Hydrologie und Glaziologie
VAW)

Januay was precipitatiosrich in the Souttand in Engadire; otherwisethe precipitation

amounts were average. The first half of January was as mild as springtime and theesnow
was significantly above 2000 as.l.in some placedn the second half of Jaary, however,
winter returned with multiple cold fronts and snow was constantly fakinen inthe md-
landsand inJura.At the end of the month, there were then significant snow amounts even in
the west and north

The snowfalls irFebruay were far abwee average in the south, slightly below average in the
north A lot of snowfell primarily in Upper Valaisin the area of the central Alpine divide

and in northeriTicino, especially due to a strong snowfall in Firiebrualy.

March was indeed characteridagllots of sun in the nortffhanks to the snowfalls at the
beginning of the month and especially due to a large snowfall at the end of the month in the
west and north, howeveaayerage or slightly abovaverage snowepths were reached

April brought aerage snowfalls only in the pAdps. Especially in the south, very littlegar
cipitation fell and there was at times a risk of forest fire

May was characterised at the beginning of the month by intensive precipitation in the western

and northern AlpsBecause the snow lieas mostly highthe snow still on the ground was
melted by the snow. With melt rates thereby increased, the result was very high runoff and

11



alsoflooding. The flood situation was able to calm down thanks to sunny and dry weather
until mid-month. A lot of snow fell again in the middle of the moaththe southern slopes of
the Alps and froni8to 22May in the central and eastern Algmjt it melted again rapidly

In the hydrologic yea2014/15 the mass balance was take@hSwiss daciers Average
snow levels on the glaciers were able to be determined #Aprid The snow melt did not
set in until the beginning of the hot period in Jidpwever, the hot and stable summer
weather, which persisted with only few interruptions umidi-August, then led to unusually
strong meltingA marked cooling and new snowfall in the second haRwugust and irSep-
temberfinally ended this phase of stark loss of the glaciers

The difference of the mass balance from glacier to glacier wasypartyclarge in2015 The
least dramatic turned out to be the melting with an average ice thickness lost of raummd

in southern ValaisBy contrast, the glaciers betweBarneseOberlandand Valais suffered

very strongly Extreme thickness losses obre than 250 cm could be detectBdr most of

the glaciers irbwitzerland both on the northern and on the southern sides of the tAlps,
thickness losses were betwedl0and 200 cmSmaller glaciers at lower elevations, on which
the winter snow had aady completely melted away in the month of Jwigre most strongly
affected by the hot period

Onall glaciers ofSwitzerlandcarried overan estimated loss of volume B800million cubic
metres of ice results for thgdrologic year2014/15.This coresponds to a reduction of the
current remaining total glacier volurbg almost % percent Although the glacier melt was
clearly above average, the record values of the hot supfr@@03were not reached he

mass balance of the Swiss glaciers nowities similar range as in the likewise very negative
years2006 and 2011.

Hydrologic situation in the Rhine basin in the year2015
Water levels of the large lakes in the drainage basin of the Rhine

Austria

At Lake Constance, the water level at the Breggmme remained above the respective{ong
term daily average value from the beginning of the year datie28, with the exception of

four days in Jundn the second half of the year, the water level was almost always below the
average value of the caleardday.The aboveaverage precipitation idanuay, in conjunction

with the positive temperatures in the first half of the month and the large amounts of precip
tation in May, led to an abovaverage seasonal water level until fdiche The below
average pecipitation totals in the months June to December caused the-aetrvage water
levels until the end of Novemhezompared to the observation serdé642013 (sed-igure

9).
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GAUGE STATION BREGENZ i LAKE CONSTANCE
Water level movement from 1864 i 2013 (150 years)
Gauge zero point: 392.14 m above sea level

PEGELSTATION BREGENZ - BODENSEE
Wasserstandsbewegung von 1864 - 2013 (150 Jahre)
Pegelnullpunkt: 392,14 m . Adria
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Figure 9: Hydrograph of the water level in Lake Constance at the Bregenz ga(rge aurve)com-
pared to longtermlows, highsand average values dgheperiod 18641 2013

Switzerland

At the large lakes inSwitzerland the annual average values of the water level in general
differed only a few centimetres from the letegm average values. Shaoerm swings often

level out when viewed over the entire year. That was also not very differ2®it tFor the

most part, the levels this year were a few centimetres below the norm; at a couple of lakes,
they were barely above average. Worth noting, with large negative differenceakare
Lugano (8 cm),Lake Zug(-9 cm)andthe Walensee-(13 cm).With alarge positive diffe

ence ofl2 cm Lake Constance was an outlier this year

At the end of last year and the beginning of this year, Lake Constance had a relatively high
water levelln Januay it was up on average almdf cm and in Februay it was sill more
than30 cm above the corresponding lotgrm normal valued.ake Neuchatel and Lake
Geneva started at a normal level for the time of .y&duile the monthly average of Lake
Neuchatel and Lake Geneva followed the kbaign average values in the ead half of the
year,significantly belowaverage levels were registered at Lake ConstanceJugynto Sep-
tember.

New monthly high values occurred in Mat Lake Neuchatel and Lake Genetlee average
water level was abo®0 cmabove the longerm aveage valuesAt Lake Neuchatel, the high
level of May 8, with 43044 ma.s.l., was not only a record for Mgyreviously43005 m
a.s.l.in 1999),but also an overall record for the lafpgeviously430.27 ma.s.l.in August
2007).The level of the lake hasever been higher since the second Jura water correction

13



The long period of low precipitation in the second half of the glehnot express itself ove

all with very low water levelsThis is due td especially at Lake Constancéherelatively

high level after the May floodS he water level of Lake Constance was high for the time of
year at the beginning of summer and therefore did not fall below the 5% quantile boundary
even after a long time of constant retrddite regulated.ake Zurich could noprofit from this
effect. From midJuly on, the water level moved constantly into the range of seasonal low
values For August, Septembeand Novemberthere were new monthly minimums in this

year at Lake Zurich

Water levels and discharges ofiver water

Austria
The discharges of the most important tributaries to Lake Constanied in 2015The anmi-
al load compared to the lorigrm average was

- 8% for the BregenzeracfMQ 2015 = 413 m3/s,longtermMQ = 465 m3/s);
- 90% for the Dornbirnerach (MQ @15 = 6,35 m3¥/dpng-termMQ = 7,04 m3/s);
- 96% for the AlpenrheirMQ 2015 = 221 m3/dpng-termMQ = 231 m?3/s).

Switzerland

The annual average of discharge of the large river basins correspondeRtadribas far as
Lake Genevgat Ticino, Innand Alpenrheinroughly to the average of the standard period
1981:2010.The discharges dheAare, Reuss, Iommat, Thurand Doubswvere10to 15%

below thelong-termaverageOntheBirs and Maggia only three quarters of the usual
amounts were dischargdd the midsized discharge basins, one sees the influence of snow
and glacier meltBasins with a marked glaciations achieved average or even-akexage
discharge amounts despite modest precipitation amoLimsSaltina,the Massaand the

Reussat Andermattexceeded the norm apoutl5%,the Rosegbactby more thar80%.

The discharge amounts in many areas of western Switzerland and the midlands were in the
range of70to 90%of the normal amount3 he drainage basins with normal dischan@sto
110%)arein BerneseOberland, irthe central and eastern PAps, in Ticino and in Enga-

dine. In some basins, the average annual dischargesist of a wet first halyear and a dry
second halyear This dichotomy of the year can be shown especially well oA#ne,the
Reussand the Limmat, but also at th&mme,the Thur and the Muota.On theThur at Andeif-

ingen nearly20%more water was discharged fralanuay to Jure than in thdong-term
averageFromJuly to December however, it was less than half the Usarmount

The most striking months of the first half of the year were January and May, with discharges
at times massively highénanin thelong-termaverageA storm front that crossed from the
north toward the Alpine region in the first days of the ywaught a great deal of moisture

and also very mild air t8witzerland The precipitationin combinationwith the snow melt

led to strong rises of the water levels in northernrasrth-westernSwitzerland The stane

out event of the first half of the g however, was the flood of the beginnindvaly. On the

Aare, Reuss, Limmaind also on the Rine, the discharges in May formed thighest,
monthlyvalues of the year

The unusually low precipitation in the second half of the year led to bslevageadischarges
being registered every month from July to December at many measurement.dtatonse
basins, the monthly valu&®m July on never rose abo88%of thelong-termaverages

14



From July to December, especially on the north side of the Alpg Were new low water
records in every montiNoteworthy is the month dovember, invhich new record monthly
lows were measurdd the midlands east of thareat numerous measurement stations

With regard to flooding,2015was uneventfulApart from te flood at the beginning of May,
only a few noteworthy flood events occurrétie event at the beginning of the year on the
north side of the Alps brought new monthly highter alia on theSorne,on theTdssand on
theGlattat Herisau.The flood in Maywas by far the largest of the yekfore than a dozen
measurement station between Lake GenevaBasdegistered a new May high

Rhein - Basel, Rheinhalle
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Figure 10: Discharge hydrograph at the RhiinéBasel gaugeRheinhalle m 2014 (povisional data)

Germany

The dischargedhaviour in the discharge ye2015 (llustrated in the hydrograph presant
tions of Figures 11 through16) turned out to be very balanced on Rigine into JuneHigh
and low water extremes were absent; only in Cologne dilbtest dischargefall belowthe
monthly aveage (MMNQ) on 7 day#\t the beginning of July, an extraordinary low water
period emerged for the entire drainage bhassa result, the hydrographs fell at all measur
ment stations continually until the end of the observation periodtimb@chere the lowest
monthly dscharges were detected at the most measurement stations

There were regional differences in the discharge volumes of the Rhine and its tributaries.
relation the Rhine showed a slight surplus in the@nth averagélov. 2014/Jun 2015

above the longerm average of the period931/2011 irthe amount o#6%; this positive
difference tuned out to be even more significavith respect to théosel (Cochengaugé

with +23%.By contrast, the level at tideckar (Rockenagauge had to be recorded as
falling slightly belowthe longterm8-month averagwith around-5%, compared to which

the level at thé/lain (Raunheingaugé was actually very significantly below the reference
value by29%.

For the period from Julto Octoler, a significant deficit 0B4%on average for all months at
all measurement stations was recorded, again with the exception\dbslet (Cochem
gauge; here only28% of the longterm discharge amounts calculated for these months
flowed intothe Rhine. At the measurement stations of the Rhine, |lev@hginuallyfell below
the aveage monthly lowest valugenMNQ) at theMaxauand Kaubstationin the period
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from July to Octoberin Cologne with the exception dfdays & Neckarand Mainvery
frequently on theMoselalmost always except fGrdays inSeptember.

The annuaMQs at the measurement stations in Rieine were betweeh and 9%below the
long-term annual averag@s 2015(cf. Tab.2). At the Neckar, Rockenameasurement gt
tion, theMQs were narowly missed by 12%the Main recorded a significant deficit at the
Raunheimgauge with29% At the Cochemstation Mosel,the MQ2015is 85% compared to
that calculated from the long li§1931-:2011) yet it is apparent that the8®% of the total
annualamount was already discharged in the first 7 months alone

The ratio of thevinterto summerMQ showssignificantly the effecfor the Rhine, with the
addition of thedrainage basin areaf the tributaries from the uplands Maxauthe average
dischar@ in the winter halyear was still just below thatlculated for the summery Co-
logne, the summer share droppe®@%86.For the danrregulated tributariesleckarand Main,
on average/1% of the total annual discharge were to be measured Rbtikenawand
Raunheimgauges in the winter hajfear(Nov-Apr). On theMosel a significant overbalance
of the winter halyear discharge totals was to be recorded 82% of the total dischargéef.
Tab.2).

Table 2 Comparison of the mean dischargeMQ) for selected gauge# the Rhine basin

MQ MQ 2015
Gauge 2015 19312011 MQ 2015to Winter | Summer | %Wis
MQ long list[%]
Maxau (Rhire) 1186 1253 95 1212 1159 51/49
Rockenau (Ndc
ar) 121 137* 88 171 71 71/29
*1951-2011
Raunheim (Main)
% 1981-2011 159 225* 71 224 93 71/29
Kaub (Rhire) 1539 1653 93 1723 1356 56/44
Cochem (Mbsel) 267 314 85 437 97 82/18
Cologne(Rhine) 1927 2110 91 2335 1520 61/39

The ratio of the shortfall days of the winter or sumMe€) was balared at theRhine gauge
at Maxauwith 120 to 121 days;in Kaubit was 110 tdl29and in Cologne90to 146days At
the tributaries, the shortfalls for the observation periddeftieckarand Moselwere at278
and247days respective|yat theMain even a800days the respective largest sharewhich
was allotted to the summer hag#ar with176days at the Neckaat theMain this was184
days ad 117days at théMlosel

Noteworthy shortfalls of the average annual lowest dischék€)) were recorded in the

entire Rhine drainage basin ireteummer halfear, with 19 days in Cologne and at the Main
and with 73 days at thdosel (Cochem)The lowest values fell belothhe monthly average
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(mMMNQ) at the measurement stations of the Rhine on averagjg3aays in the summer
half-year,at the trilutaries:Neckaronly on91 days(winter 12, summer 79), Mairon 183
(winter 60, summer 123)and at theMoselon 144 days(winter 22,summer 122).

IAbflussganglinie (tQ in m*s) am Pegel Maxau/Rheinim Jahr2015
Bezugsperiode fir mMQ u. mMNQ: 1931-2011
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Discharge hydrograph| (tQ in m*s) at thie Maxau/Rhine gbuqe in ﬂhe year bOlS
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Figure 11: Discharge lydrograph(tQ) at theMaxau (Rhi®) gaugein 2015 in m3/s
(Reference periotbr MQ, mMMQand mMNQ: 1934201 1timeframé

Abflussganglinie (tQin m¥s) am Pegel Rockenau/Neckarim Jahr 2015
Bezugsperiode fiir MQu. MNQ: 1951-2011

Discharge hydrograph (tQ in m*s) at the Rockena u/Neckay gaug_e_‘.u_th_e_)LeELZQE
Reference period for MQ and MNQ: 1951-2011 —TQ 2015
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Figure 12: Discharge lydrograph(tQ) at theRockenaiyNecka) gaugein 2015 in m3/s
(Reference periotbr MQ, mMQand mMNQ: 1954201 1timeframe
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Abflussganglinie (tQin m*/s) am Pegel Raunheim/Mainim Jahr 2015
Bezugsperiode fiir MQ u. MNQ: 1981-2011
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Dischatge hydrograph (tQ in m%s) at the Raunheum/Main gauge in the ye%r 2015
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Figure 13: Discharge hydrograph (tQ) at the Raunheim (Mainjgain 2015 in m?¥/s
(Reference period faviQ, mMQand mMNQ: 1984201 1timeframe¢

Abflussganglinie (tQin m3s) am Pegel Kaub/Rheinim Jahr 2015
Bezugsperiode fir mMQ u. mMNQ: 1931-2011

5000
Discharge hydrograph (tQ in m/s) at the Kaub/Rhine gauge in thJ year 70%’%
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Figure 14: Discharge hydrograph (tQ) at the Kaub (Rhine) gauge in 2015 in m3/s
(Reference period faviQ, mMQand mMNQ: 1934201 1timeframe
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Abflussganglinie (tQin m*/s) am Pegel Cochem/Mosel 2015
Bezugsperiode fiir MQu. MNQ: 1931-2011
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Disjharge hydrogragh (tQ in m%s) at the Cochem/Moseél gauge|in the year 2015
Reference period foriMQ and{MNQ: 1931-2011

—TQ2015
1200 ——MQ 19312011 [
- == MNQ 1931-2011

1000 A

.
ER

Wl |

H mMNQ

Figure 15: Hydrograph (tQ) at the Cochem (Mosel) gauge in 2015 in m3/s
(Reference period faviQ, mMQand mMNQ: 1934201 1timeframe¢

Abflussganglinie (tQin m¥s) am Pegel KéIn/Rhein im Jahr 2015
Bezugsperiodefiir MQu. MNQ: 1931-2011
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Figure 16: Discharge hydrograph (tQ) at the Cologne (Rhine) gauge in 2015 in m3¥/s
(Reference period faviQ, mMQand mMNQ: 1934201 1timeframe

Netherlands

Because of the relatively normal precipitation and snowmelt amounts in the drainage basin of
the Rhine in the first half of the year, only a few discharge situations abolm¢rerm

average value occurred at thebith gauge The highest discharge wave waslanuay 2015
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with a crest value 04625 ni/s (1235 m +NAP)on Januay 14 (seeFigure17). Discharge
waves of this type normally occur multiple times a year

Daily average value

Discharge

Figure 17: Discharge hydrograplitQ) at the Lobith gaugéRhein)in the year2015 in m3/sand
daily average valuel901-2015timeframe

With regard to low wate2015was an unusual year for tietherlandswhich involved the
duration of the low water perioth the monthsluly to November the longest uninterrupted
low water period since the beginning of measurements occurred 3vttays The lowest
discharge was measured at Hubith gauge with888 ni/s on Novemberl4.

Water Temperatures

Austria

The annual average of the watemiperature of Lake Constance vi#s3° C, 1.4°C above the
long-termaverage value df1.9 °C(Figurel8).
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