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L’eau  The water 

Hygrosphere
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1

Pontianak 00003 3170 1020 0750 0800 0600 

Andagoya 076 7140 1510 1790 1950 1890 

Entebbe 01171 1513 350 340 580 243 

Manaus 1044 2040 480 800 580 180 

Iquique 206 3 0 0 0 3 /حزيراى 

Bombay 1911 1784 75 15 500 1194 

Goias 20520 1799 665 920 200 15 

Yuma 3043 99 17 25 12 45 

Woohan 3026 1238 158 190 515 375 

Riodejaneiro 3060 1061 300 400 211 150 

Kimberley 301196 414 100 200 60 54 

Lhasa 303600 497 2 5 90 400 

Damascus 33729 213 85 107 21 0 

Ankara 40150 521 140 86 150 155 

Santiago 40519 375 30 20 175 150 

Tchita 50660 453 15 10 105 323 

Valentia 5214 1416 460 373 250 323 

Berlin 5285 586 138 132 145 170 

Ushoia 6021 615 153 153 154 154 

Godthab 6029 527 137 90 140 160 

Barrou 706 109 20 20 20 49 

7010 141 40 15 31 55 



52 

 

 



53 

 

Bioclimatologie
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2

3

5

 الوحطة
الوتوسط  السنوات

 1996 1995 1994 1993 1992 هن

 216.9 125.3 229.6 58.7 149.4 156 

 103 159.7 187.8 57.5 124.8 126.6 

 569 441.3 1090.8 527.3 908.2 707 

 258 249.5 401.4 259.1 426 318.8 

 448.6 429.6 622 303.7 667.9 494.4 

 171.2 272.1 185.4 67.9 244.5 188.4 

350.9 290.8 451.8 247.5 354.9 339.2 

 

0.25

300
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2070100

1076

 1996: 6الجدول 

 الوحطة

الرطوبة 

  النسبية 

% 

 عدد أيام

 البرد الثلج الوطر
العواصف 

 الرعدية

العواصف 

 الترابية

 56 56 0 0 7 2 

 49 57 0 2 16 2 

 69 83 1 0 39 0 

 63 107 1 0 25 0 

 54 82 0 2 19 0 

 54 57 0 3 16 1 

 59 87 0 0 7 0 

La Rosee

250

La neige
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Grele

Humidite atmospherique 

H.absolueH.relative

Hydroplytes

5
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Potamogeton lucens ; 

Meriophyllum; Naias; Nittella; Elodia; Ceratophyllum; Chara

Urticulacees

Hydrocharis movsus

Nuphare luteum Nymphaea alba Rananculus 

aquatilis Sagittaria sagitaefolia Alisma gramnifolia 

Potamogeton natans Polygonium amphibium 

Phrgmites communis 

, Typha latifolia, Iris pseudocorus, Scirpus lacustris , Salix cinerea

SagittariaSemi–hydrophytes

Amphibiphytes 

Lemna minor Jaussieua

Vectoria regia

Hygrophytes

Oryza Cyperus paperus Juncus Salix 

Populus Caltha palustris Alisma plantago Agrostis stelonifera

Cardomine pratensis Phoenix paludosa Equisitum

Aero-Hygrophytes

90

Hymenophyllum

Oxalis acetosellaDryopteris filix-masViola umbrosa
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Mesophytes

Hedera hilex 

Iris germanica Plantago lanceolata, Alisma Plantago, Ruscus aculeatus

Xerophytes

3

70

Amphibiens

1

Exondation



60 

 

Viscosite

2pH

35‰ 3575Nacl40‰

8‰

230‰

UlvaCladophora
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DBODCO

2CO
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pHCO2

88.38
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CO2

4

1

 Polymorphisme morphologique

Hydropterides

Lemnacees 

Podostemonacees

Submergees

6

Rananculus

SagittariaMyriophyllumElodia Urticularia Ceratophyllum  Zostero 

Chara 
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6a bdc

Flottantes

37

NuphareNymphaeaRananculus

Sagittaria Potamogeton Lemna Eichhornia

Rananculus aquatilis 
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SagittariaTypha 

Phragmites

SagittariaRananculus

 
7

Elodia Potamogeton Myriophyllum 

NuphareNymphaeaTypha Phragmites 

Lemna minor 

Vectoria rigia Urticularia flata
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Phragmites australisScirpus littoralis Avicennia marina

Elodia Chara Myriophyllum

TyphaNuphare

Nymphaea Phragmites 

     

    Jussiee 

Lemna     Vectoria rigia

Avicennia mariana 

2

Lacune8
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Haustorium

Nuphare

Nymphaea
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9

أوعيت واقلت 

 

خشب 

لحاء 

حجرة هوائيت 

وسيج هوائي  
 

بشرة

10



67 

 

 
11ElodiaNuphare

 

12 Nuphare

3

85

20Veronica

4
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H2SFe

Mn

5

203012

Pheophytes

6

Elodia

Potamogeton nodosisEchhornniaPhragmitesTypha

Zosteraceae

5

Le Desert 

Le desertification
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1977ρE.T.A 

20

20160

160

Xeromorphes

Xerophytes 

Temporaires Ephemerophytes 

Perennes

GenistaCalycotome 

spinosaPoterium spinosumRetama reatam 
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Spartiam junieumInula desertica Euphorbia dendroides 

EricaStachysAmmophylla

Genkil

Succulents

Dormance

Acasia karroo

Citrullus colocyanthusTaraxacum koksaghiz

Zilla macroptera
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Panicum turgidum

Asystasia gangitica

Pactis paposa12.5

22Zygophyllaceae

1

Ceterch officinarumSelaginella

Ramondia serbica 

Carex pachystilisCarex physodes

111

Ephedra1601050

13

Medicago

8

Indicateur

Alhagi 

maurroumCitrulus colocyanthusPeganum harmala



72 

 

13

Cactacees

 

BromeliaceaeOrchidees 
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Dipsacus

Phyto-Succulentes

Echinocactus grasoniNotocactusOpnntia 

crinaceaStapeliaCereus 

giganteusOpuntia ficus

9095

C.A.M

10

CedumSempervivum MesembryanthemumAloeaAgave 

Crassulaceae

 Opuntia ficus indica Cereus gigantus

Echinocactus grasoni

Adansonia digitata2530Adenium 
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socotranumBrachychiton rupestris

Brachypodium bispinosum

XelopodesPhoenixCampos–cerradas  

2

Nerium oleander

Leptadenia pyrotechnica

Hammada elegansHaloxylon persicum Calligonum comosum

Quercus pubescensPlatanusJuglans

Populus Salix

Acacia arganiaEphedroides 

GenistaEphedra

Spartium 

junceumPoterium spinosumArtimisia herba–albaRetama reatam 

Phlomis viscosa Thamus capitatus

AnabasisTamarixCalligonumAluna Lactuca
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Fraxinus xanthoxyloides

SO2

2.4.5-T2.4–D

EricaPinus

Opuntia ficus-indica  Atraphix 

Acanthophyllum pangens

Poterium spinusumGenistaZilla 

spinosaCalycotome spinosa 

Artimisia 

EphedraCupresfus

Acacia

Ammophylla arenaria14Agroperon

Stipa capillataFestuca15
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15 Festuca

Ephedra

Nerium oleander3

16Ficus elastica ArabasisOpuntia ficus-indica

16

stomatepoilepidermeparanchymecrypte

Stachys neviaPhlomisVerbascumCistus

Ephedra
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RetameEphedra SpartiumAloeaOpuntia

Crypte stommatique16

StipaFestucaErica Ammophylla

LatexOleoresinesTanins

Anthocyanes

Lactuca scabiosa

Ethologie

Formes de croissance 

Schmithusen30

Raun Kiaer
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L’Air et l'Atmosphere 

500

1

29

9

المكوواث الثابتت وسبياً 

 PPmالتركيس % الىسبت الحجميت  الرمس الكيميائي الغاز 

N278.09780900وتروجيه 

O2 20.94209400سجيه أك

Ar 0.939300ارغون 

Ne 0.0018218,2ويون 

He 0.0005245.24هليوم 

CH4 0.000151.5ميتان 

Kr 00001141.1كريبتون 

H2 0.000050.5هيدروجيه 

المكوواث المتبدلت 

H2O ↑ 04040000بخار الماء 

CO2 0.0320.06320600ثاوي أكسيد الكربون 

CO 0.11000أول أكسيد الكربون 

SO2 0.001ثاوي أكسيد الكبريج 

NO2 0.001ثاوي أكسيد الآزوث 

N2O 0.23أكسيد الىتروز 

Xe 0.08زيىون 

O3 0.010.04أوزون 

3
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N2

Azotobacter

CyanobacteriaRhizobium

O2

CO20.030.06

CO20.1

0.06

Sinapis

O3

SO2

4Le Vent
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2300Massifs Central

1450MelezePinus cembort

CetrariaAzulus

Loiseleurieto-cetrarietum

Orchidaceae

Balanophoraceae

NeriumEpilobium

TaraxacumStipa

PinusAcer

GossypiumSalix

PopulusAnemone
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EryngiumSalsolaStatice gmelini

Ammphylla arenaria

CupressusPhragmites

BamboEucalyptus
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5

EpiceasSapins

32Quercus19PopulusPinus

Fagus

6Feu et Incendie

Savannes



84 

 

Facteurs Topographiques

Ecotope

1Relifs

Inversion thermique

Quercetum pubescentis

Quercetum Ilicis
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2Pente

3Exposition

18
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Quercetum pubescentis

Quercetum ilicis

4Altitude

0.55˚

100

0.45˚100

3800122500
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Nivosite

100

 


