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Total water

Oceans 97.5%

Fresh water

2.5% Glaciers 68.7%
Groundwater 30.1%

Surface and Permafrost 0.8%

atmospheric

yater 0:a% Freshwater lakes 67.4%

Reservoirs  dme Transfers
Soil moisture 12.2%
Atmosphere 9.5%

https://www.opgn.ed u/openlearncreatg/ m T e
od/oucontent/view.php?id=79936&printa Rivers 1.6%
ble=1 Plants and animals 0.8%
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https://gpm.nasa.gov/education/water-cycle
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Definition
‘Overall water risk identifies areas with higher
exposure to water-related risks and is an aggregated
measure of all selected indicators from the Physical
Quantity, Quality and Requlatery & Reputational
Risk calegories.

&

Overall Water Risk
Low risk (0-1)
~ Low to medium risk (1-2)
[ Medium to high risk (2-3)
I High risk (3-4)
I Extremely high risk (4-5) . :
M No Data S : ‘Source: World Resources Institute, Aqueduct 2014
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forms of soil moisture

Saturation

http://www.geographie.uni-muenchen.de/internetvorlesung/studium/Nebenseiten/infiltration.htm
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lerundtangy Xt&: Erhard PoBin (JEDICKE, E. (1989): Boden
~ Entstehung, Okologie, Schutz. Ravensburg:
0. Maier, S. 68)
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100

Gbrige Kerbtiere
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T35 7
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ETEN
Encumbered Ca =
s e
FY12 $9,015,345 20124 $9,015,345
24 o) 20134 $15,202,880
FY14 $152,935,549
2014 $152,935,549
FY15 $58,041,000
FY16 $114,976,316 20154 $58,041,000
FY17' $60,520,206 20164 $114,976,316
TOTAL $410,691,296 2017HE(RE]) $60,520,206
A Fvo0Ta TOTAL $410,691,296
Fiscal Year Preliminary Capital
Improvement Program
FY172 $98,225,986 -
St S|AHA H| X232
FY18-FY27 $923,271,000 gAAE oilH| L2
TOTAL $1,021,496,986 20173(&FH7)) $98,225,986
PROGRAM GRAND TOTAL® $1,432,188,282 2018-20274 $923,271,000
'FY17 Encumbered to date TOTAL $1,021,496,986
2FY17 Remaining _
39 $1,432,188,282
3Estimated total is based on the total encumbered and the S5 =1 Ok ot 75
Approved FY18 Preliminary 10-Year Plan (2012-202749) (B2} o =7HA2)
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0|2 4= DC Existing Plan RECOMMENDED
PLAN

1 Rock Creek and
Potemac dranage wean

Tunnel

Rock Creek and Potomac drainage
areas with Green Wnfrastrctine
and targeted sewer separation

Rock Creek and
Poromac drsmage are st ORI
Rock Creek Tunnel sewer sepaeation
.5 mifion gaon)
Potomac River Tunnel

Potoma fver Tunnel (30 miion galons vis graviy)
(58 maon gations) v g
Anacostia River Tunnel System
Anacostia River Tunnel system
(157 milion gallons) (157 milion galoms)
@ C30 outtalls (associated with proposed plan)

@ C30 outtalts (associated with proposed plan)

(O Biue P

Advanced
Wastewater Treatment Plant

- 7IZAIE: ‘Project Clean Rivers'S 7tE5IHA| BRAGH-2AHE 22I517| Yo 2602AE2] #22| EES SHsh= Al % 2R J32l
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- BiZ7|2/(2016): Rock Creek Tunnel(1,0008 ) &S QD22 LHHSIH2 M, EEMZ(Potomac river)2| 470 J&IQZ2LS
9 o, HEo| #EE E0l= AEeR g

$9 Billion Tank
and Tunnel

o ’

4.5 Billion Green Approach

Green Stormwater Infrastructure Projects
©  Private Development Retrofit Project
®  Private Development Regulation Project
I combined Sewer Service Area

Separate Stormwater Service Area
20094 7|F F% 252t 249 E12{(2f 2X 700024 ) S 3K £XI5te UL,

SIS i XY BESHO| 30% HEE “sM E4+H(Greened Acres)'22 HSIAZUSZM,
XEH RESE YA K7 3 AS-HSMT|L, 22 Al §FA S108H YRS QA
HWUH 80~90% HET MZLAI7l= EME 7|thEt

RE : 0|2 L2FmOtA|
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« &0XtR) A Triple Bottom Line Assessment of Traditional and Green Infrastructure Options for Controlling CSO Events in Philadelphia's Watersheds, Stratus
Consulting Inc.(2009)
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Quelle: BDEW/DWA/Deutscher Stddtetag-Abwasserumfragen. p = vorldufig
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Abwassergebiihren 2000 bis 2009 und Inflation
Index (Jahr 2000 = 100) 6}#5 91.% tﬂil'gl' ?J%HIOIE(ZOOO—ZOOQ)
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(HISS Aol AlE2S) Wasserbetriebe

erechan 5m uns:
- 292 75 87 (geblhrentrei)
20,00 Uh
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T S A1 ) |
Frau Mo
Beale Mustermann
clo Hausverwaltung XY
Tesigasse 15
14089 Berlin

Fiir Rilckdragen
Telaton: 0800

Fr. von 07.00

1 - B8l 5 hriftusrhine Bita memer Angeosn -
Vertragskonto: 200123456

Rechnungsnummer

215000045642
Datam 10.08.2009

Leistungsemptinger siehe Rilckseite

—\\
_Jahtes{abgmhnung

Seite 1 von 5
=
al =R:' ) \ d _I_I"‘I-j I ?J'
A (=] Grul\ds:l}u‘\lo‘lﬂ ‘\Barlin-Lichterfeide, Trinkwassersy. 45 /
StraBenzusaty; Y\ S 7
ARt / /
Sehr geehite uhd Herren V4 /
ORLRAR e (B / [ 2o
fr unsere Leistu rlg\eﬂ\l\m ‘E‘enmum 04.08.2008 — 03.08.2009 berechnen wir Ihnen ‘.'
/s
NN\ Menge / Betrag/
3 Tnnk-assoﬂ-e‘erurlp\xlrs- ds) 880 m* 207251 €
Schmutzwasserentsongu 816 m* 221734 €
N-edersmlagswassmenheﬂ 339.9@’ 69784 €
Mahngebihren vom 10.05.2009 . 340
LTI = x|
abzgl. Summe erhallene Abschlagzahlungen -426500€ 4 389.9 mz
Rechnungsbetrag 726,09 € .

W HIE2I9| Y5l F 1AM (HISY Hot-AEE, 2009)
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W IS dole/8lE 28 38

4403 o4ea ugel

[EUR/mY [EUR/md [EUR/m*/year]
1. Jan, 2020 1.694 2210 1.797
1.Jan. 2018 1.6%4 2210 1.840
1.Jan. 2016 1.6%4 2303 1.804
1.Jan. 2015 1.694 2307 1.744
1.Jan. 2014 1.694 2464 1.8256
1.Jan, 2013 2.027 2464 1.825
1.Jan. 2012 2027 2464 1.897
1. Apri 2010 2.027 2464 1.897
1. Jan. 2009 2.038 2543 1.840
1. Jan. 2008 2071 2.567 1.717

Az HIES dotek AR, 2011

Q=M= Atdet =8 22d

WA 2 Al WYY WHR 8K

[# fowss 13,5 4
Leitsatz: E T o

Beli Ableitung von Schmutzwasser und Regenwasser in die Kanalisation
1st der FrischwassermaBstab ohne besondere Berilicksichtigung der
Regenwasserableitung ein zuldssiger Mafstab fiir die Verteilung der
Benutzungsgeblhren, wenn nach den drtlichen Verhiltnissen die Regen-
wasserableltung nur geringfigige Kosten (hier: etwa 12 v.H. der
gesamten Entwidsserungskosten) verursacht.

Beschlufi des VII. Senats vom 12. Juni 1972 - BVerwG VII B 117.70
I. Verwaltungsgericht Braunschweig  KomwmH2. 33 92
II. Oberverwaltungsgericht Lilneburg
TAE 84 (HAE)
g SpRTo MET O, NE NERE TR g A)E As

RN RN %"HE Hl%°l
T2 AA v &) o 12%)

19724 6€ 129, BVerwG VII B 117.70
nobesute) N, AMF2a 25U
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Australian red-eyed tree
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Italian tree frog (Hyla intermedia)
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HEZ Testudinata

- SRR HICIR £ 3N YL
ERREEERIETPIN

» 2o OH|Z 9 EZFo 2 Ml

L] OlHHl'Ol _|_ T7H§O| EI‘
= SX0f =2kt (10~ 200) PR
- B0 wat S

—

- WD SR BEY LY AT

FEl S (E#H B, Squamata, scaled

reptile
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oto|2 & AEOYE
Crocodilia & Sphenodontia
90| 5 mostly large, predatory, semiaquatic
reptiles

» Family : Gavialidae

« Family Alligatoridae

* Family Crocodylidae
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Pit organs are red; a black
arrow points to the nostril

rg/wiki/Infrared_sensing

https://en wikipedia.or
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M| =5

= EM(F=Z5&, Waterbird or
ﬁHquatiC bird): = Lt FHO| A= 31 53| O] Mo s
« QMM ST, Shorebirds, waders)
. QE|E(F=ET, Waterfowl) ducks,
geese, swans
- HEZ 7t HZE &)
« BECHAK (Seabirds, marine birds)

il

= EQSHAY
M35, Shorebirds, waders) E%
- CHYot 22|
- £2| X o=
- ¥AHe| Ol=
- R2|Ltet Y St 7| &K=
0|&

https//en.wikipedia.org/wiki/Ruddy_tumstone H O JLA
a7 |'E LR hepsyenvikpediaorgwiki/Red knot

e
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RASEYM Charadrius placidus WOKEEM  Charadrius dubius RIEYN Charadrius alexandrinus
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=M (plovers)el ZEHHY EF

- o5 SHADf
« MAXMSZ 9%, 4150 2=

- 2 & #2 Fal 8uA 70 o

« MAM X|Z{ECH FZOZ e HO|E ZotH I,
CHAl MM R AHEE AE EtEst= HE
- =7t 2eff, XtZ0| A & HEO| SX|E CtE

of |

A=SHM Charadrivs placidus

Aves > Charadriiformes > Charadriidae
Charadrius placidus
Long-bilied Plover

Gray & Gray, 1862

(] Probably Extant (resident)
[ Probably Extant (non breeding)

I Probably Extant (breeding)

BROWSE IMAGES
13 aRKive (0 found)

BirdUife International and Natureserve
(2012) Bird species distribution maps of
the world. 2012. Charadrius placidus. in:
1UCN 2013, 1UCN Red Ust of Threatened
Species. Version 2013.1

o JUCN(M AR 2 M A M): Least concern 2 X|H

. BARUZYIOMES 2302 AW, Beol B0 WY
« St AHZO| A= SF, Z7H0f A HA

. 12Ol WAlME ol T3t @TTt BR

* Estimated by 100~10,000 breeding pairs in Korea (Brazil 2009)

O
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WOLZSMMN Charadrius dubius

-
Aves > Charadriiformes > Charadridae
Charadrius dubius

Uittle Ringed Plover

oad Spatial data

Scopoli, 1786

un@ﬁn

Extant (resident) [

Extant (non braedng)
[ £xtent (breeding)

BROWSE IMAGES
£ ARKive 123 found.

. Sa|LtEt) 25 38 L - 10K BREEE B3 02 MU
- SHHIL 2 T, BIGEF BB 02 FojA T2 Y
« 71ROl WA MEO| Cfet RV Ta

SIBHM Charadrius alexandrinus

Aves > Charadriiformes > Charadriidae

Charadrius alexandrinus
Kentish Plover
Download Spatial data

>Back to Red List Page e

Extant (resident)
[l Extant (breeding)
[ Extant (non breeding)

BROWSE IMAGES
=) ARKive (25 found)

BirdLife International and NatureServe
(2014) Bird Species Distribution Maps of
the world. 2014. Charadrius alexandrinus.
The IUCN Red List of Threatened Species.
Version 2014.3
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https:/enwikipedia org/wikiLitle_ringed_plover

1m? L F2t X A= H]32(%)

S EH M nopEm A

0110
W bare mud

W sand(0.02-2mm)
m grable{<5cm)

m bare mud

m sand[0.02-2mm}
m grable[<Scm)

W stone{5-10cm)
Wrock{10-)
mmollus shalls

W stone(S5-10cm}
®mrock{10-)

mmollus shells

o etc ®etc
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dSEMMY 2=

N38°
.
2ol
N37°
N36"
N35°
N34°

i

EHM SX| AO|E 2=
2012(2) -2013(@) (H 2017)

12
10
c 8
Eel
i)
S 6
o
o
4
G
: -
0 T T T
flooding human activity ~ predation by animals  unknown cause
12 4
© Unknown cause
25 1 10 I Predation by animals
B Human activity
< 20 - 8 | B Flooding
2
]
S 154 6
s [
5 10 + 4 -
.5 1
s . 2 0
0 0
Before Clutch completion\After Clutch completion S. Han R. Guem R. Nakdong R.
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nofEMAY B FE

Table. MOFSMA] HA MHZ (2013; %] 2014)

Clutch size % of
Total
1 2 3 4 individuals
Mo. of nests 1 1 4 32 38
(% of nests) (283) (283) (10.53) (84.21) {100}
MNo. of failed nests:
Predation 0 0 1 1 12 3158
Flooding 0 1] 1 7 8
Desertion 1 o 1 1 3 7.89
Human disturbance o 1] o 3 3 7.89
Total 1 o 3 22 26 6E42
Mo. of success nest Y] 1 1 10 12 3158
No. of hatched Eggs 0 2 3 39 44
(% of eggs) ©) (100) 25) (30.5)
No. of fledged Young [ 2 2 21 25
(% of eggs) (] (100) (167) (164) (17.4)
(% of young hatched) @ (100) (867) (538 (56.8)

HH SA & A2 8 Hoigt SX|7t 2 20%,
2Iet SX| 7H2HM= oF 30%0 siE

(]

NofEMA By FE

= A = = — — -
= 20133 HAA|7|0f W2 Z70| mOLSHM £3t 30 0jX|& I
- X Z420| 200mm 0|4 L I, MH SX|2| o 77%9SX| F 7EX) A=
“E‘ 250 20 -
E 12
= 8
E o 16 .E
B 5
o 2
¥ 150 12
3
]
5
w 100 8
: 7}
o
2
o 50 4
3
7%
P, m
=< 4 612 1318 2026 | 27 Aprils  4-10 1117 18.24 25-31 17 B-14 1521 9
April April Agiil 3 May May May May May June Jure June | Date
— S urvival 1 5 12 13 19 16 12 2 2 3 &
= Flood 0 ] 0 a [} [} 0 7 0 o 1
—s—accumulated the amount of rainfall -] 1 62 3 555 ] 38 211 Q 4 116
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& X|(wetlands) &F?

MEH Fol 27|17t e FH5S GO AN). B2t 22t 422 B 22420 fAME =
o 5ot YEiA 2B (E2lEiLAH)

AR SX= AAHQl AL A5 H O A, HHO At AHO A, 20| MFotL AALL SED
U A, BFO0|ALL 7|5, 2= F4=0[AHLt 2tA Qlo| SRO|L} A=K, O[EHX|, B2 SIHO|L =
& SO =4S HotH, 40| ZEZAO] 6 mE HA| = s FNHA| Zetsh= 71 g
=> & X|2H EO| #4311 .5_*%4".} HEE SAHES SHStE Fatt 20122 HE5:= XY

US EPA: Wetlands are areas where water covers soil all or part of the time. Wetlands are
important because they protect and improve water quality, provide fish and wildlife habitats,
store floodwaters and maintain surface water flow during dry periods
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Wetlands

Wetlands

in a nutshell

1 ) .'il

Wetlands ensure
fresh water
for all of us

Wetlands provide us with
drinking water. Only 0,75%
of the world’s fresh water
is accessible for direct
human uses. The UN
estimates that 2 billion
people will not have
access to safe drinking
water by 2025.

2. A

Wetlands filter
harmful waste
from water

80% of wastewater is
discharged into the
natural environment
without any form of
treatment. the abundant
plant life in wetlands
absorbs waste, which
helps purify water.

3. &

Wetlands
store
carbon

Peatlands alone hold
30% of all carbon
stored on land. This
is twice the amount
stored in the world’s
forests, providing
resilience against
climate change.

4. o)

Wetlands are
nature’s shock
absorbers

Wetlands are a
natural buffer during
extreme weather.
They store heavy
rainfall during
storms, which
reduces flooding and
delays the onset of
droughts.

. ¢" N 6. s W 5 ok

Wetlands are critical for biodiversity Wetlands guarantee our food supply Wetlands sustain livelihoods

Wetlands are home to mare than 100,000 fresh water
species. They are essential for many amphibians, reptiles
and migratary birds.

Wetlands provide important food products like fish and rice
(20% of the world's nutritional intake).

Wetlands support 61.8 milion people that eam their
living directly from fishing and aqua-culture.
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Global Wetland Outlook 2018
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[ Upland
[ Lowland
"1 Organic
I Salt affected
I Permafrost affected
1 Inland water bodies

1 No Wetlands (or too small to displayl

1 Digitsl Data
B No Data

- Estuarine and Marine
Deepwater

|| Eswarine and marine wetland.
[| Freshwrater Emergent Wetland
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AL = 55
sX|o =&
1. &X|o| X|Y B (%) (Davidson et al. 2018)

N
& 5 & .
X & S 04
& X S &
: 31.8% 271% 158% 12.5%

11
T2 75 3 (k)

xl OI HESX 2= P 247 57.889
— < | A= 218 118.953
it 11895kt AYGE 274 66.158
AREE 351 110.820
BFFA 50 11.234
g Al 23 10.824
Al 13 1.553
kg Al 17 46.659
AE5EA 8 0.814
AEEEAA A 12 10.202
A A 34 1.914
BEEER 6 3.965
AehdE 394 118.049
S Ea R HE 01712 7 2) A 287 39.288
'66.16ki AFEEAH] = 116 2494
i A 250 88.713
249t FHEE 199 45.062
A 2,499 734591
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AR 132.0 | 1177 | 1182 +0.5

Aehd= 10174 | 10369 | 10444 +7.5

= 91.4 79.1 68.8 -10.3

g AA 27.2 24.2 23.3 -0.9
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1500- 2000
2000- 2500
2500 - 3000
>3000
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2249 & 94X (Mekonnen & Hoekstra 2011).
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<10 Things You Can Do for Coastal Wetlands>
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Ecologlcal Monitoring of ‘Wetlands

q 1

WHY do we monitor wetlands?
Did you know that wetlands...?
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