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I-lydrologlcal characferls’ncs of: fhe SOll of a degraded area: comparlson
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: h|s workisPpart of a project: co-fundeds by the *EluropeanUnion) Enwronmen’ral resioration oF degraded and deser’rlﬁed soils by,a new ’rrea’rmen’r ’rechnology fortfhelrecovery of the % water retention curves
land™ (Life  IORENVA IT,. 400 New: LLifes) whichiconsists iiithertesting of an innovativesiechnology 1ol restorefdegraded and desertifiedssoils:

The project @area (20) ha) isFsifuated intiher municipalitys ot Piacenzay(d faly), SWheresover. ther 70siand, 805t a - landfilly forsmunicipaltsplid=Waste was) created  subsequentariesioration Workd
" involved covering ittwith: a“layer lof soil. Thel treatmenit ofi thedlandiWill be*festedMihroughy the use of: equibment: (patented BYathe ‘companiyimec.m4 ECosistemil) for the mechanicalsand™
chemical processing of'different $¥pesiof soilipresentiing the ared. ihe conceptualimodel of thersystemtapplied involvesythe disintegration and'reconstitution ol soillusing {a) process: thal g~ .
operates mainl§/ onfihs, siructural elemenis,  ther phi/sical incorporation. 6 organic matrices, dnd_ chemical stabilizafion of“6rganic. carbongiliiestirsi®phase off therlNew: Life projecitinyoelved
{ the physical-chemical‘characterization “of= the soil coveragerof the landfllwhichgrevealed®12 dififerenittypes. Conicurrentlyy ak floristic=Vegeidtional, stidy offthe aned was: conducied)
which*revealed® fie; priesence: of: speciesifound! on, nitregen-fich disturbed seil; belongings tofihe phyiosociclogicalt class Sftellarierarmied/aesinihist paper-aims Jgoranalyzesite *hydrological .; Jf

' § characterishicsyol the 128soilttypesyint relahiontor Vegetationtcoyverndentifying deiails suitdble for thelevaliation oifie process of land degradafien” on ther basisyoimcomparisons between L- o
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,Physucal-chemlcal analysns of thesoil
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I \Water poteniial™(pF): OfficialiMethodiSupplOrds 6. U173502/09/199 74 IS0,/ B1S  I12v4(Richards: ferisiometric cassettesand plate)
"2 Organic-carboniVII.3 Official’ MethodM\Walkley-Black) ‘
Bimesione toidls Official Metihoed' V.1

Texturerdndigrain size: OfficialiMethod 15

¢ Salinity: @t ficial Method SV (dqueous extract5i)
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Y. The water re’ren’rlon CUrvVes (ﬁg 1) shown are compared WiTh pom’r values) miedsuredainithe ldboratoryM(he ddia refer %o dssingler soil). Erom e cUurVes ifis |
¢ clear ‘thaty theysoiltofi fhe' landill, presenist at lowswater holding capacityicomparedttorundisttrbed Seili thais hids' simildr texiure,  bulksdensiiy andsorganic
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Pedotransfer functions

M P2dotiransfern functions were, developedMiorderive waterretention, paramerers, usingsbasic. soil” properties: stch 4as: soil: fexture, bulk dersity, organics carbonfcontent. Theselpedotransfer
L functions are bdsed, onSiwo! differentimodels:

U 2 g o 2n i 2By zizosion ddafion (1920, 2) Tz e Core Juldeizl (95, ~ iheshistogramiofi fig. 2shoWs Tiie. Valuesiofi the percentage: of "water availablesain™ihis cdse: giooWe *nofer ihai fhe figire derived from laboratorny

. medsurementshissmuchidowersthan theraverageivalues calculated fromrseil tunchions: g
From) ther calculafion: off therfRMSE; the Vereecken etdal.«(1989):(Van Genuchtenissmodel) appears; o besfhercurve: thai  is' closesiior the eal Values(RMSE: < 6758 & -
Lin 9 out: oF 12 samples) Mayr and Jarvuce (1999) (Brooks J Corey) has proyved ShesWorsis (RIMSE ™S 15% |n 10) ouitr of 1 28samples):
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water content (8) (%)
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Key: L '.,-,. - 1};, | o R & 10 7 B ol e,
6 = volumeiricisoil water conteriy(em38cm=3); O, = residualiisoill watertconient, (cmp emi=); B = saturated ‘soill Water=conient, (cmsicmr3); @I=ssoil porosity, (cm3" cmES)/i/F="pore size The percentagesof: lherophy’res in the blologlcal spectrumiofs fig: SRisEsignificantly higher (44%) thadn tihe spec’rrum for:Piatenza (237) and Emilia- Romagna
distxibution dex (dimensionless); Ar="capillaryapressure: (cm);Hp = dir=entiy pressures(Em)l @ =parameter of thervanl Genuchien iequationscornespondingrapproximately fo, diie ifverse of¢ (23%5). Intltaly Sthe freguencyrofitherophyiestiicredases graduallysfrom norihl to south in response” to™the emergence: of. atdistingily arid climate (Pigndidi, % T oo S oo ot e oo St oo S e oo S M S0 SO e R S M s o
B 0. (3 e Blhac 'S £ AR SRy AR ot ) ML SN S o ation Al En e, ~ 1976))  mmmam b 1 11| (lGaAa—
" % a1 Ez ﬂﬂ ey Y - | U o O E=E
HYPRES (Hydradlic' Properiies jofEuropeah Soils) database XWosten, eital.; 19899) drawssiogeihers iihe, basicisoil: informationy and soil " hydrdulicRdaial from Which pedoitansfer funciions | :_:;1' H” o VS &3 - u { :
(PTFs) are applicablesiwordiffereni?sets offpedotranster funchions weresderived tosestablishy aistitablerdataset:" class andpconitinlous, pedoiranster functions. Cldss pedofransfer: functions, ™ ¥ g 4 ShOWS fh‘” mosi: of thesspecies, identifiedineed" soils with a moisiure con’ren’r ranging from modera’rely d'”Y ’fO moderdiely’ MeISIRAUrng el growing B I & s R 1
| predictithe average hydraulic characteristics for ay soiltexturey/pedological’ classsicontinuous; pedotranster functions predictiwan' Genuchien parameier ‘depenidency, on) fihe more easily ' 3 i S 1L
measured bdsic sojl’ propertiesi(percentiof clayandisiltyorganicamarter content; bulk: density). . At L -
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" Thescomputentprogram ‘calcularorCalcPIE wast deyeloped 10 esfimatestiie {parameiiens; ofi shelvanGenuchienand Brooks=Corey wdters retention: equations.sihisfealculator ‘esfimatesiihe &

$ W arametersiof! thel fwo' models: Usingyequations) suggested ibyhdifferentfautiorst(Saxton: et al. M586, Campbell’ andishiosawa, s 19912,s Rawls Yand' Brakensiek, 1985 Williams; et al.; 8992, ‘l
%4 Opstenveldiand Chang, 1980, Mayriand Janvice 1999, Wiosten et al.y 1999} Varadllyay) et¥al. 1982, Vereecken etially 1989 TomasellasandiHodnets; 1998, Rawls ‘etual:, 1982, Gupta,and karson, ™ o .
L 19798 Rd|jkaik andiVarallyay, 199 2 Rawls et alb; 1983)! - E‘_ )percenlage of Jherophyiesirecorded.

brevitys of thisiperiod does Tnot seemitor Jushiiz/athe “high
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“Tihes SPAWN(Soil=Plani=Air-Waten) computer modeltsimulatesihe dailyrhydrelogy. of: agriculturalShelds. A sei ofi genenalized equatiions Naescribes soilt fensionitand iconductivity, relationships & & A 3 “.- _:i 1 * f . . i g 9"@55 1 ¥ _,
¢ Versus, moisture conienidsidsftincliontof sandiand, clay sexdtiresandforganic; maiter conient (Rawls e’r al’, 1982119925 1998} Saxion etraly 1986).Wani)j, 1990 addedfadjusiments 1o fihe 'ﬁf The water balance oF Iandﬁll sojly Goyvered by perennial e & N2sH) "r L3 ; ------------------ 1) ey '
L% solutionsH ferincludesiher effects ofibulk densitygravel: and' saliRity. " ¥ 3 herbaceousiveaetationi(fig. B)Nndicates the presence of a:long i"‘ I mon , t '- o eadily g it ey
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edaphicadry “Spells(May’ tolSepiember) whichiwould: justify -
therabundance of annualgspeciesiiiherophyies)iending ’rheir.-i,:""‘.
life cycle before the onse’r of the adverse Sedson (summer) - Values ofindex moisture f.,orqt.’rhg grea
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Ingorder fo evaludie Sihe. qualify ot the pedoiransters fifiting, thelsighificancesvest Wasidone Using. the rools mean squarer error (RIMSE) basedionl medsuredidnd esfimaied Wdier conjenii,
value.
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Analysisi ofVegetation

Biological spectrum |s+ ; e
1 Piacenza Alt. = 60 m . e il e - o THE - Y 4 ' s A L
' Theldataron vegetation were! collectedyby imeans of: 52 phyfosociological, relevési(4 x 4 m) according To) the methodiof the Zurich®Montpellier:school (Bratn=Blanauet; 1964)" Eachiplant -~ i‘ey N ) P =778 rom - - i Mositr of el spils. sampled display a water re’ren’rlon curve which highlightstthe lowswater h;ldlng ) f,ihﬁ
species was attributed itsgrespectives biological formyinddccordance Wiiih Raunkiaer (1934) in; order to' process; the, biclogicdll spectrumpofther flora MisSitsheecological index & (soil X, ’The:gph . . oW Capacity ofithesessojls: The study carried outi byi the wfficiall method: defected  field¥capacity. df -
moisture), definediby Landoliieital (2010) Wastusedsterobiain informationton, the amounit of watentin: the soil neededbyipldnis during theilf Growingpsedsoris h@_bf' A, e th% diagrary ! oW Waiterconttenirandipoints of wilting at high*humidity/Water content: l' W
pe;erllmal h ,ﬁ'. . ‘ “Piace zd. Vi The: climaterdiagram: showed a slight dry, spell, which whenf"added io; the: low. levels off human '
. ? ) 3 ﬁ . e°Fﬁr:V'fes d-?;"” . | - ¥ me B _~  disturbanceraffectingitihe area in recentiVears, does not justifythe highi presencerof’ ephemeral
Analysis of climatic_and soil*water balance a9 4 s; '96,35 A , AT s R plantiSEeties (Tiherophyites). Furthersclarification was obtainediby:calcUlating' the water: baldrice >
P ‘-"Phanérophyh’res trees & & }’-ﬂx's - ofh therlandfilltsoil, the graphwef whichirevealsithat the period of hydric stress:is much;longer & *
Using climate dat@ frompherweather: station! of S. Lazzaro Alberoni (Pidteniza), a,Walterfand Lieth (1960) climate diagram "Was draWniup. "Sh”“%h fﬂdﬁ O;’;‘I o (fromi Apriliio) SeptemberR)isiherabundance ot Ttherophytes is therefore! duetio, a marked summer
The dlagram oF lhe SollSWaier balance Wds ob’ralned usmg lhe soF’rware CROPWAT 8 0 (Rlchard et al., 19958) ~ gl droughisWhose' causesiaresmainly, edaphlc |e rela’red to the charac’rerls’rlcs ofi fhe soﬂ ‘E
B p—— | e ) -l L) '!_.f e 5 - % ¥ '- - ' . u ' Y% O . T '
‘- \ UNIVERSITA ";j"‘ ) - '-rr"'.;;_ v > tF- "ﬁ'ﬁ ¢ w 14 "'I l =-1 % . s . f _' . 1} - - ; _1 ‘WWW‘III:éb/USGCOSIStGmI eu ’ ¥ S Y .""J.
-'ECOS'STEM' gé?‘ tin e I 'f u %4 ' w '@ Je r ‘bedﬂ_ 'S @05‘“@?@35" UHJPnf L Cenera Asse ‘J Aus“"@' fﬂg L IFEI0 ENV/IT/O4OOSNEW! LIFES ., %
s ‘#‘-. o e ¥y ﬁ ¢ . B Bl & % '“ ' v_. oA - "o "'{",' Costorprogetter 4.025. 0000 AR W - Al '~., Y i



http://www.lifeplusecosistemi.eu/

