The hydrogeological cycle
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TABLE 1.1 Locations and Amounts of Water on the Earth? DlSt” bUtion Of Water
Location Amount Total % % inland

(thousands of km’) liquid water

Natural lakes and ponds - 4.2 million km2

l;;f::ev‘i:f;slzlgzsinland seas 13151 8882 i;g Large Impoundments - 0.26 miIIio_n_km2
Rivers (aveage volum : 0:0001 0'01 Farm ponds cover about - 0.08 million km2
Shallow and deep soil water 67 0.005 0.77 Downing et al. 2006
Groundwater to 4000 m depth 8,350 0.61 96.56
Ice caps and glaciers 29,200 2.14
Atmosphere 13 0.001
Oceans 1,320,000 97.3
“Data from Todd (1970).

TABLE 1.2 General Ranges of Water Use with Varied Socioeconomic
Conditions on a Per Capita Basis®

Lakes pon ds and Society Range or mean (m’ year™" capita™)
J
im pou ndments cover Irrigated semiarid industrial countries 3000-7000
(] ) Irrigated semiarid developing countries 8004000
>3% of the earth’s Temperate industrial countries 170-1200
surface. United States 2200
Switzerland 430
Jordan 200
Ghana 75

“Modified from Falkenmark (1992) and la Riviére (1989).




Change in precipitation for scenario A2

| f |
Change in precipitation Change in global mean precipitation (mm day ')

Large increase [ ] _

Small Increase 4 -075 -080 -025 0 025 0850
No change

—| Small decrease

| Large decrease E Dec-Jan-Feb
Inconsistent sign Jun-Jul-Aug




Limnology: the study of
Inland Waters

- Lentic (lakes, ponds, reservoirs, pools)
- Lotic (creeks, streams, rivers, springs)




LAKE TYPES R

A Seepage

B Groundwater
C Drainage

D Impoundments

Water level variation:

Groundwater
Precipitation
Runoff
Inflow/otflow
Evaporation

Residence time
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PHYSICAL CHARACTERISTICS
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Where does the algae grow?
A) CURRENT CONCEPTUALIZATION




TROPHIC STATE
* Nutrients & Productivity

.

:—Sediment & Accumulation
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FIGURE 10-5 The iron, sulfur, and phosphorus interaction in eutrophic lakes. During overturn

and whole-lake mixing, oxygenated water precipitates ferric (Fe®*) phosphate. During the summer
anoxic period, eutrophic lake sediments release ferrous (Fe?*) ions, phosphate ions (PO,*~), and .
hydrogen sulfide (H,S). The dissociated sulfide ion (S*~) from HoS can precipitate ferrous sulfide, -
a very insoluble substance, and remove iron and sulfur from the system.




Defining Eutrophication

transparency
Phosphorus, Nitrogen, Chlorophyll a & Secchi depth
as indicators of trophic state. Note overlap of some values.

Summer mean epilimnetic
Total P TotN Chla Secchi depth

(Mg/L) (Mg/L) (Mg/L)

Oligotrophic <5 600 1.5

Mesotrophic 5-30 750 5
Eutrophic 30-100 1900 16
Hypereutrophic >100 . >75

Modified from Wetzel 1983




Sardinian
Lakes
and
reservoirs

-Chl a

- [TP]

- cyanobacteria
and algae

TABLE 2

Mean annual values of total phosphorus and chlorophyll a on the basis of four seasonal samplings and
the most important taxa in terms of density in hierarchical order.

[P] [CHL] Most important taxa

NAME
mg m-? i 2= 4° 5° 8°

Nuraghe Pranu Antoni 203 9 Micaer | Chisp. Anaspi [ENRRGSBE Cycspp
au_ga 169 15 ~ Mic aer Aph fqu Ana pla Ana fqu Cyc spp
Bidighinzu 166 28 | Oocspp ApC sp. Mic fqu Stespp | Coespp | Anafqu |
Omedeo 160 13 Mic aer Mic fqu Mer pun. Apt spp Ana spi Mel amb
Monteleone Roccadoria 148 =h Mic aer Ana spl | Psemuc | Apcsp. Gom apo Cyc spp
Bunnari alto 98 9 Mer pun Apc's:p-.- ~ Ooc spp. Sce spp Coespp | Sphpla
Cedrino a1 20 Ana pla Mic aer Ste han | Cyc spp Aph fqu Chlsp,
Casteldoria 90 15 | Micaer Ana fqu Micfqu | Anaspp. | Pse muc Mel dis
Santa Lucia 89 70 Mic aer Apt spp" Fra cro Osc spp - Gon'l-apc.:_s_Q ~ Ank spp
Monte Pranu 79 ay Osc spp_ gra| Anapla Chl sp. Mic aer
Liscia 78 20 Mic aer Gomapo | Apc sp. “Mel dis Mel amb
Coghinas 76 11 Mic f‘qﬁ : Ana fgu “Mic aer Aph fqu Apc sp. Mel dis
Cixarri 75 a5 Osc spp Micaer | Pedsim Ana pla Pse muc
Is Barrocous S 8 - Aph fqu Aptspp. | Ooc spp. Chl sp. Coe pse Apc sp.
Posada G 5E7 Gom apo Mel dis Mic aer Ape sp. Aph fgu .. Osc spp
Surigﬁéddu 61 W Aph fau Mic aer G(élﬁ-sp'ﬁi Cyc oce Pse muc
Simbirizzi 56 20 Aph fqu | Oscspp Ped sim Tet min Chl sp.
Moﬁga;om 48 21 Apc sp. Tet mlr;“w Chl sp. Cyc oce Sce qua = Did sp.
Medau Zirimilis 43 & Cyc oce Cyc spp Chl sp. Ooc spp Osc spp Saw pla
Pattada 35 15 Mic aer Apcsp. | Gom spp Mel dis Qoc spp Vov aur
Flumineddu R | Syn tab Monspp | Scespp | Tet min ( s
Sos Canales 33 19 Ana spp Ank fal.. Apc ela i _ '
Alto Flumendosa 33 13 Ose spp Gorm ap& Apl spp Cyc spp
Bau Pressiu Rejelimans == Apc sp. Cycspp | Ankspp
Barzolu e 5 Fot sp. Mal akr Mon min
Gusana 29 8 Mel spp Mel gra Vov sp. ‘gra Mic aer
Medio Flumendosa o 4 Ose spp Ped sim Mel gra Cyc oce Fra cro
Punta Gennarta ' 8 Sph pla Chlsp. Rad sp. Mic aer
Torrei 3 Ank fal Cyc oce Dyn div Ooc lac
Benzone T Mel amb Fra cro - Ank spp. Osc spp Dyn div
Mulargia B = Osc spp Chl sp. Aph fqu Cyc spp Mic aer
Giovossai 4 Ank spp - Chl sp. Apc sp. Rhi sp. Dicsp.
Cucchinadorza 10 | Sce spp Mel amb Chl sp.. - Ank spp Fra cro Ana sp.
Corongiu |l 2 | Gomapo | Ankspp | Chisp. Sph sp. Vovaur | Cycspp
Coronglu 1l 2 Cycspp | Chlsp. Ank spp Vov aur Apc sp.
Leni 3 Ape sp. Cyc oce Ankfal | Chisp. | Sphpla




Sources of organic matter |
e

« Autochthonous - instream _ _
» Allochthonous — out of stream |51 Sttt

; Comm i b i
Autochthonous organic matter: B s

produced within lakes and
streams (cyanobacteria,

. diatoms and other algae;
submerged, floating, and
emergent macrophytes)

Allochthonous organic matter:
produced outside of the stream
and imported into the channel.
(includes, but is not limited to
leaves, woody debris, dissolved
organic compounds, dead
organisms)
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Figura 1: Relazioni proposte dal River Continwran Coneepl tra le dimensiont del corso dacqgue ed i
graduall aggivustamenti nella sbhrutiura e nella funzione delle comtennifa foticlhe (Vannofe ef all

1980,
CPON
FPON

Coarse Particilate Organic Matter (materia organica particolata grossolane);
Fine Particutale Oveanic Matter (naieria organica pariicolata fine);

PR

Repporio Fotosintesi /Respirazione.
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Indici qualita acque fiumis - -,a-

qualita e abbondanza:del% Chars sper ﬂ
: hara contrana 1.7 4
. i i i -,_ n Chara delicatula 1.58 4
.- macrofitobentos -~ - % : A 3
Chara hispida 1.005 16
&
Chara intermeala 1.15 8
(al\qhe Charophyceae brloflte % )R :
1 rl ACOrUs CaSmus 3.20 2
. "l 1 —
BteﬂdOflte anglosperme) 7 43 SR !
Butomus umbeliatus 2.98 4
‘*‘ ~ L Callitriche cophocarpa 2.50 4
» b T A, - Callitriche hamulata 1.80 2
ok ; i o Callitriche obius e 2 5.0 A,
. ',' _-!-} ¢ 1 b L o ot Ceratophyllum & - - - -
W ooz =romend | [ 1P pgfl | Livello trofico | Indice di valenza
Elodes nuetalli_| [4<15 Oligatrofa 1.0
Glyceria maxima — - :
=——————{ |13<x<30  [Oligoy mesotrofo |1.5
Hippurus vulgard] | 30<x<100 Mesotroro 2.0
Juncus subrodul} [100<y<200_|MesafEutrofo 2.5
Menine a i
Moriaohylium o7 |200<x<500 | Eutrofo 3.0
Myriophyllum sp | 500<x<1300 |Eu/lpereutrofo 3.5
festurtium ofed 11500 Ipereutrofo 4.1
wuphar lutez
Potamogeton alpk v v
Potam
Potam
Fotam TIM Stato trofloo
&= fadicate emerpentl T @ radicale sommerse ?r‘;‘m LOD=TIH =1 4% |Dlgotrohs
m i ! olam
8 = radicale fotiant £ = non rodicate fictianti Fr— LAS<TIN<1.87 |Olgo mesotroic
Potam
(+ a|Qhe) Potsm ].3 F'-'T[H'-'].E’E Hl"'_"r:lTl'I:-l'-:l
Ag . 1! Esemplificazione schamatica & tipologla of macnoffte |da Sligard o ol 2001) EEE::: 2. 2%5<TIM=2 563 |Meso/Futrafn
' Potsmed 3 §3<TIH=3.05 |Eutrofo
Aanuncy FI05«<TIM=31.50 |Euflpereubrodn
Ranunc
ronone]  [FE0<TIR=4.00 |lperasmic
Ranumcy
Sagitts B —




dei range di tollerabilita ristretti, cosl che la sua presenza possa essere ritenuta indice

di particolari condizioni ambientali;
unz re‘ativa facilita oi identificazione, affinche tzle studio possa essere svolto anche da
personale non specializzato;

unz distribuzicne cosmopolita, che permetta eventuzli comparazioni 2 livello regicnale,

nazionale ed internazionale;

una presenza in elevate densitz e delle dimension/ piuttesto grandi, che fadiliting la

raccolta sul campo e lo smistamento in [zboratoric;

unz variabilitz ecologica piuttosto bassa, che non permetta adattamenti 2 situazioni
degradate; una mobilitz (imitata, utile 2d identificare a situazione propria del'o specice

sito di campionamento;

una durata del ciclo vitale relativamente lunga, che permetta di esprimere un effetio
cumulativo rispetto 2ll'azione, nel tempe, dei vari fatori di stress;

una valenza ecologica ben conosciuta in letteratura: infatti le particolari richieste
autoecologiche di una specie, ritrovata in un dato habitat, o indicano che, in quel luago,

o specifico parametro considerato < trova entro i imiti di tolleranza,
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