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Surface/other Atmosphere Living things
Freshwater 2.5% fresh“{ater 1.2% 3.0% 0.26%

Rivers
0.49%

Swamps,
marshes
2.6%

Soil
moisture
3.8%

Total global Freshwater Surface water and
water other freshwater

Source: Igor Shiklomanov's chapter "World fresh water resources” in Peter H. Gleick (editor),
1993, Water in Crisis: A Guide to the World's Fresh Water Resources.
NOTE: Numbers are rounded, so percent summations may not add to 100.
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Teoria czy praktyka?

Rzeka Suprasl podmywa bulwary.
Bo powstaty na terenie
zalewowym. (wideo)

Adrian KU'UA\LZACJA: 21 stycznia 2011 10:58 Porannypl

O —— g i
Bt =S



/

A 12yOSYyidNIO2A A gea:
- %t S6yAS 2 Rd®dS
Typowy dla zlewni miejskich, o | dT | -{L2g2tyA2ye 2R
niskiej retencji, | | - 50dz0al & Ol Fa 1
{1 801A 2RLIVEs: 2 | -bAoal s NItRYS
YN3G1A OTFa 12 096N 02a Frtakt 0OSe s2Re ¢
22054l 8 NitRyS KER .Y.dzz - Wolna propagacja fali,
ayAiSa 62R& 6 aYHOe oXSadmiaYASBaIS 20 OA D
Szybka propagacja fali przeciwpowodziowych, )
wezbraniowej, -ayArSeal s LINJ & R
2 At 141S 200ANDS ) VI O20SYyAl
przeciwpowodziowych, [+
2 At 1al S LINY 6 R2 LI RZO)\SZauﬂE
VI O208y AL &ALt TFI§ | T [h]

wezbraniowych (np. z
R2LIOE G5 40



Czy ndaydrogramied A R |
powierzchniowy?

Hietogrc[m])
PLT [ & e o -
[mm] %dz/Srodek ciezkosci opadu efektywneg
7. Kulminacja hydrogramu (Qmaks )
Qlt] %7

Krzywa opadania
Odptyw powierzchniowy (Qp)
Odptyw bezposredni (Qp +Qn)

[ms] |
Opdznienie

Krzywa .___0\;*1\ _

czas, koncentrac)

koncentracji I |

(wznoszenia)
oeCP °‘2’1§5:Z§h' et
Poczgtek /_/-1 apy™ oy y) Krzywa wysychania
odptywu //’ «Odptyw podstawowy
owierzchnio- podznemny Qg
P zas P |
e . wznoszenia , .
ll"FZOS trwania odptywu Czas [ 1)
podziemnego \podstawof.i |
6{20l&zall



=
E
o
300 -
200 - ' I
I "y | | I MWMMAM
0 P A Y e e e e A W ......................

LfS ¢g2Reé ¢ aiolgeaideolysSe LI2f a



Q [m?/s]

|||||||||||||||||||||||||||||||||||||||||||||

h 1l 2 0-80%t n

Rz. Biebrza, Burzyn, 198012 (IMGW)



2 e YAl VI
podziemnymi

O o e i

6{ 201 &8za1l 6NF



/ @ NJ dzft I O2ENIySGINRISNIGS 16a T

Woody gebris

Nutrient spiralling
Nutrient spiralling

Nutrient retention

Hydrologic retention Biotic /Abiotic uptake

Weigelhoffer& Hein(2017)
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1000 dams
down and
counting

Dam removals are
reconnecting rivers in
the United States

By J. E. O’Connor,' J. J. Duda,*
G. E. Grant®

orty years ago, the demolition of

large dams was mostly fiction, nota-

bly plotted in Edward Abbey’s novel

The Monkey Wrench Gang. 1ts 1975

publication roughly coincided with

the end of large-dam construction in
the United States. Since then, dams have
been taken down in increasing numbers
as they have filled with sediment, become
unsafe or inefficient, or otherwise outlived
their usefulness (1) (see the figure, panel
A). Last year’s removals of the 64-m-high
Glines Canyon Dam and the 32-m-high
Elwha Dam in northwestern Washington
State were among the largest yet, releasing
over 10 million cubic meters of stored sedi-
ment. Published studies conducted in con-
junction with about 100 U.S. dam removals
and at least 26 removals outside the United
States are now providing detailed insights
into how rivers respond (2, 3).

A major finding is that rivers are resil-
ient, with many responding quickly to
dam removal. Most river channels stabilize
within months or years, not decades (4),
particularly when dams are removed rap-
idly; phased or incremental removals typi-
cally have longer response times. The rapid
physical response is driven by the strong
upstream/downstream coupling intrinsic
to river systems. Reservoir erosion com-
monly begins at knickpoints, or short steep

496 1 MAY 2015 - VOL 348 ISSUE 6234
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Goodbye to a large dam. Elwha River passing through the remains of Glines Canyon Dam on 21 February 2015. The g
former Lake Mills can be seen in the background. i
sciencemag.org SCIENCE
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Technical maintenance of agricultural lowland rive
- Dredging
- Macrophyte removal

- Regulation (straig g, habitat homogenization)
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A zmiany klimatu?

oBecause of methane é

gas discharge from the SRRt
hypolimnion, some Carbon

hydroelectriaeservoirs
mayrelease more
greenhouse gases than
would be released by
the fossil fuels that were

Aerobic =
Biological | —
\Processes) :

HYPOLIMNION

offset b Particulate
4 Carbon 00, GH,

hydroelectricity
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