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RAINFALL EROSIVITY IN THE UPPER
PARAGUAI RIVER BASIN, BRAZIL

Ldrglo LALLINOYE
Criider A ETG

Jpdo dos mandos Wila do SILVWAE

abstract

Aapping ranfall craseaty oA precmical and andispeasabkic tool for laed ose planring
at regioral szale, ke lzros rver Basins. The abgpresee of this shudy was a0 cvaluate the
sodlial disblobuabion ol Whie anrmadl gresive polantial ol rainfall Ter e Uppesr Pasaoasi
Bz (BAFT 1 Erael. For Wiy, 125 plusiomrmiric skabors localed in BAP @l il sarroundings
wveatra dralyeed, The sgindall grosivily was esUrmsebed e ezcl stalion awing the Modiiied
Laurmies Inetea. Lar the spatial distekobiore of the censrer potentinl, the walucs Fre crosiety
ir each stabien wers inksrpelared vsieg Fhe knoing metked. annoal crazmaty S2F AR
rangad frwen 5,105 Lo 3,155, woikh an gveraue ol G800 MY rtan ba b b4l Erosivily was
Clgssilie] @s rpedersle Lo strony inn S5% of BAP and i 31%% ol Lhe Lasin Lhe srosive
puianlizl ol vainlall was leswlad g slronyg, Ao aorasss in ervsivily guing Trore soulleeesl
ta nertheast was alsn alscrend. arcas waith high values of ranfall craseaty on Bany,
assonabed with upland arcas and with zails =has are mare ausenptibles =8 censinn show
Urrg grealesl wulngrabilivey e rmbaral rgivlz2ll erosion, These lands should be carslolly
rrdridue L orpiirimigs soil goosian dnd ls imsdcls oo Ui PanlEnal.
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Froesiwielanles as chowas ma Bacia o alto Maragoai, Brasil

orpapedirenle da erosividade s chuves & nsbromenle praltize 2 ndispenss el
pard o plane grmnle doowse Jo o sole e gsca ey regivnalicatEas, oot urdndes bacias
hidrngrafiras. 1) ahgebea deste estude foe avabicr o distebigia espanal de poakencial
erasten anual das chuvas o boon de alra Sarmouas (6&1Y s kemikdre Brasilern, Fara
1zan, foram oralsadas 12 estacihes plowviomidtneas larnbzadas aa 14F © e 500 crtorea.
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cmsta hidoea, 0 nse dessas foems dewe ser o cribenasa pare mumimizar a8 crasdo o sala
roACUE IMrAcTRs paraoa Fankanal,
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INTRODUCTION

Tolemeailying codasicon processes e presenl ons ol The goealest creeironmienbazl
and socicsconemic Impacts on the Hrazllan Fantanal se3lon, this being the zource For
rivers i Lppenr FarAguai Tiasin S5800. The el Thal el depecls Do dmprandes s
Phue sillalioe ol Dhiee viwes Tagquari. Thee main reason Behiog] Dhis sillalion weas Dl
dizzrganizsd agricultural expansion In the upper laquan fasin thot began In the LBs0s
(Al RIMG; WITTRE, 2005].

Jne of the maost widzly wwawn models for predicting 2201 ercsion, wihlch 15 sl
vl Dol i Ui Dlnisecsal Soil Do Tepualion = USIT OWTSCHIMETIR; SMTTIL 1078)
Ihe adaptztlon of the USLE far use In Brozll 15 anown a5 the 005 o Squacio Linveersol
de Ferpn de Solo (EEMIOML LOMSAMDL M1, Lee0l. menard e ol (1901 p2rformed
A iAo rewitdarr of The LRI el sesaclliong S Thie Bzl Dniver sl Secfl | oess Ciualion

il=le, Ussplze the strocbure of the Usle, £UPS and lKUSLE equatlons being the
vrmny, Lhe ey Lo clelermime Tre faeior ol e rostlels B chianges) significant g,
Ihese models howve been ussd to pradict @roslon rabes at the ooltical terrzory level,
for exomple, one stody by Looss 2t al (20080 assssssd =0l losses 10 the municipalioy
al Aopuan |innlesi e Soids (50) Heseaen, Lheser Langplales are monl drenquenlly osenl o
eztlmatz soll oss2s Inoriver basing, as 15 tis cass 10 ostudiss by Qlivelra and Pinto
CAO0AY, in Ui RilsirAn 5dn Toan basin (R0) Arnl Galilivs el Al (20025 in Ther apapar
laquarl zasin {M=).

Rainlall eronivily, being oo af The USFAOTERUSIT laclars [B-Talar}, isoa
numerical Index that expresses the aziity of rainfall oo couse soll eroslan (WLSHMELEL,
SHLIH, L9s3). Knowlsdgs regarding the Intensity ond spotiezemcooral distrbution of
rAinlAll srasivily s a0 A lical sl inslispereable instrommenl Gor Beed-ueee plaming wilh
a vlew b oreduce reglonalized ersslon, such as In ‘arae river zasins. wWischmelzr and
Siilbe [19FR) showween] Ulial sainlall vropsivily o6 oclivewd by prrogaia el T The ppoogdoc) ol
teo of ks charactsristics: kinetis energy and maximurm 30 minut2 Inkensicy, Howsver,
thare I= 3 scarcty of pluvlometrc rezords In grazll Thet ars necessary for estirmating
rairdall crosivily, A propaeseal By Wisichosior and Srmilhe (19787 T, Lo hawe
besr several studles performsd In Brozll that uss the Modifled Fournler Indsx (ML to
el Al vainlAll oeaeily baseal an plowioarnelei oala [OITWTTRS of A5, 30720

Ihare 15 an Incrsasing need for there e o2 adsquate mowledps regarding the
vrtdlial wAriabilily ol erveironmenlal chara lorilioss, Grasilalicl s analysis s oy sl Thae
rinesl elliciznd Dl Lo wlelecling Phe ecislemes ol sipplial depoerdies: belvasen samplonl
data ot knewn distances for o determined orea [VIELLA, 20001, Seatlal dependency
tlelermine=! foy Ther praararmelers ol Ther seanivaricgrarm v Thie wee ol kiging poesitde,
which Is eng of the data Interpolation methods that ensures that resuts are reached
wilh A i warignos: gl wilhe o Lenclenesy (ROTWATRTS, 1997, S0ARTS, 2004,
Arcl by wsingg Pl mosl bzl @0 i presmibalie Lo geenieradle e soennalas miEpes baned on
geczpatial Informatlon.

OBIECTIVE

Cwalale: The inlvrwily aned They spaleslernpuaial disieilaalion ol vain cansivily i Lhoe
Upper Faragual Llver Basin (EAF)L. usng the Mosifled Fournler Incex and nterpalation
itk The kerigineg roeslbenl, G ok Do prreeicks Diavics indarmalion o b asasd ine Thie
planaing for the sustzinable uss ard moragement of sall.
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MATERIALS AND METHODS
Study arex

Theer shudy area vonsislhiad ol The calobomensl area ol The Uppier Paramaai Riven
Bosin (BAFY In Brazll. The BAF (Figure 1) has a surfece ares of 261965 km', with
Appmosimmalely 5286 al il L Secalend in Thie Tiraeilian Shale ol Malo Greeze o Sul arnl
Arcurl i3 o T Slale ol Malo Groesn,

e !-d-'.l'ﬁ' L ':J'li LR AR 82T RN

190
5

{ g 0
i

L]

1H0E
B

Figurec 1 Catchmoent arca of the Upper Paraguay Kiver Basin {BAP):
hydrography, state borders, national borders,
Angl slale amld rmonicipal headguariers
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Tl RN cornperisess Ty Fanlanal, will A worlaco soea ol 13885 kbimE aml
upland areas of 223,250 k', Most of the Fantanz! [09%) 15 locared In Mate Grosss do

Sul, vl SA%L ol Hhe aplam] drcas are o Balo S,

Bainial erociviny at pluvicmeine stshions

Eainlall prosivily walucs ablained by Salilion ol all (2004w e i This

voy ot 1An pluviometrlc stotlans located at the B0 and In Its surroundings. These

Avlbiears esbirmaAloal They mmean anrigal coosivily Tor cach plowviconedeic slalion while

et prboingg The Donntearcli Melor gncd Muoldendaoer FIT J1992 50 This el krcesan Arnl woclely

uzad ML was developed In srazll bassd on 22 wears of pracplzaten records In Campings
tlim 154 Lo 1597F5], Acoosdinng Lo Tepaalion 1.

7T - 6B 7y {13
J.I

whee:
L = mmesn oty arssion Indss n M1 omm ket ke
it = rnanlhily e presdpilalion inomrg
# = onnual mesn precizitotlon 19 pom.

Anrval rnsan rainkAll crasivily sl A shewiormnedric slalfon seas eslirnalen] tey The
sum of thelr menthly erosicn Indicss (&0

Ther 125 vacleclosl ploseiorrnedvie slalione el 168 Lo 75 g of cmmgekele snmal
rzcorcs In thelr possession. 1he oldest station hod pluviometrlc records doting back bo
1070, Mol ol Thee rainball dala prroviclod by Brasils Balional Waliea Syeocy (A0S Tinishoe]
In AL

Takles 1 sk Uwe manlhly preecipilalion dishitalion and Thee roiosan pnoeseily sl
L pelossivornesd s sclalioone o Dhee TRAR aind ils ssorroamnddings:, obilaines] by Salling o] al.
f20147%.

lablz 1 Monthly distribution of precipitation and mcan crosivity at the
Hovinmielric slalions in The BAP ardd ils sorroommdings

Month FMean pradgoilalion Mean erosivily
[rrmj (%} M1 mmha™ k) (%]
lanumry A3 6B 1R.54 1450 2115
Fabruary 196 5 14.15 1,145 16.25
Warch 1776 12,63 4 13,45
April 59,2 r.oh A5l 5,06
May £3.7 4,53 181 2.57
June 420 1.9% ol L. F2
July 17.3 123 23 0,33
AL dd.1 1.o4 32 v L
Saptember B3.6 4,52 172 2.45
ormaber 12006 E.5H g .ol
Hiowvernber 1702 12.11 ava 1246
Lspembar 4145 12,14 1.276 14.11

Suaree: Jalding sl oAl (20140
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Rainfall mrosiyity distribution in the BAF

ln order 1o gensrate the rainfall sroskity map in the BAR sroshity values from
Lhrer peloveicrrmnelvic: sbalivns weess inleapmalalesd By means ol Lhe Jeriging melheal, To oo s,
some preliminary tests had o be performed. Lnizlolly, exploratory doto analysls wos
perfarmed by means of descricthve stotistlcs, this was done in arder to Identfy discarate
wales: mntl normmalily of Thee Tresquensay disdeilaalion Troen e sl olala, Solscouenl by,
the semivarance colculatzn ars fitbag of the serclvarlogram wis performed to werlfs
P il oriees aal Thoe sipalial depeodenee ol e orosivily, & stanivaniogomm was hoill,
starting frorm Bie assumptlons of stabonariky from the Intinsic hyvpothesis ond the
cAleldlion ol The gid seavivatidnee cclivnalsd by Fipoal e 2

[ .
L — " Loy it I_J'I
il — L'?] xh .?"1; L ]
Where Sifk ] in e noeniber ol paies ol Aol waloes Fixi), Tlei+h), separalind by

Yo Boconling ho Miviea (20007, tlasely lovalead mesasurcorienls are oxpue el

Ve woredamn fo,
Lev bzer ermner sl Thian Treeee Turlbes apeanl ThaAl G ) ineeeaeaes wilke dislanoe foup
Ler s mawimmm walue, aller wbich G0 slabilices al A el corressmeneling Lee The spaalial
tlepr ez alislance Dol watvich G5 The vange, Measuremenles lecaled al dislanacn
grzater thaon the rargs will have a rondors distribution, which 15 the reason why Thay
will L indeprncdeal ol rach olher.

I ke semleariogram wos ftted with the mathermatical rmodel of best motch for
Lher wpralial wariahility dralysin. The compaler pograns and pooreddores for ol ling
and fting the sermbearioaram model were based on viglro et al. [2004].

T elermers b sipAlial clepemdemos DA wars calculslen] Sy Copoalion T, &ocoaling
te dmback {20010, o weak depsnfency |5 lower thon 2%, a moderste dependency
ranges bedwienm 200 anel F5%, amed @ slrong dependence @ higher Than 75%

Gh= —{IT -l L)
e L

where U |2 callad the nuppses 1, which 1= Th2 sembsarionze at zers distance ons O
Lk sdr e lural wariare, Pawesd oo Thee spalisl depenidens e shooeer bee The sernivariogaen,
values mav be sstimated for ony other unsamplss [ocation using ordinary kriging.
which sccordiog b Wicira o al 20020 onlimialies waloey wilfol hias ane will mindrem
wariansrs i relal e Lo kreearn walues,

Heiingy AnaaTq 1001 sollwars: [FERT, 200700, roapes shieesing rainlall vnonivily woere
bullt uging the sstimated wolues

RESULTS AND DISCUSSION

Taslal Arimnsl preevsigsilalicon aml mondbly eoen disbeibmlion of pecapil alion e
CZMpored, as were the ronthhy srcsion Indlces In 2o nplnas, SE wWikh those 11 ths BAF
Arnd il srcornwlings: ine Thee applicakifily analy=in e Thie Domtarels Bedo aned Boklenbam
FEL (Lw82y, pecformmed by Galding et ol (20L4Y Pearson linesr correlatlon coefficlents
o owere determnines betwszen the monthly mean rainfall 27 the Lib oludametrle statlons
in The & Aned by surmomredings aned vainlall ceceeds b Camprines, in The poeriod Troem
1450 to 19750 The obtalned rwvalues wers high, ranging from G804 to 0oBEEE, with &
ricran ol A5 Samual mean prresipilalion was 1,759 mirne ine SAarmpinas Al 1,406
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roie Al Tl TR schslior ancl ils sorrewmelings. They gredl sirnilacily o The palhoeciorned i
raqlme, thot was choroctersts of Campings betweer 1291 and 149¢/2 0 relatlon b e
ehuara Leicalion macde Thal weas bl on reooreds Tronn Thoe Tirssilian Malional Wales
Sovmrys [AMAY slalicns, was vansidered salisiaclory for o appleing The Tomibeaes Mo
and Maldenhzusr MEL (29427 bo The rminfall data from the BAP ond b2 sumounsings.

Secorching Do Salilive b al, (2014, The Oolohoer T Mach poesion] shaveeenl The
qreatest Incldence of rain, which 15 the Brme whan about 20 of tie rotal annosl
rainlall oo in Ty segione, Spprasimaloly BR% ol The tolal annual crosivily iy
concentrated during this c=riod, which deserves sp=clal attentlon 'n terms of agricutuml
usz ond managerment a5 well as selectlon of conszrvatlon practices. this n order to
pecseenl o rnisimiser erosion in The region.

Lescriptive statistics of the manfall ereshty of pluviomstnc statizns locatzd In
Pl TAR ancd il sorooomdings, perlormed o irdlial dala vaploralion, peowiddeod The
following waluss: mimmam of 7,702 M) mm ha b psr vear, mean of £0906 M) mm ha
b e e, roAsirenr il 10,70 MT oun B d bed paer e, wArianes: ol 1,%21,000,
szancord ceviptlon of 1,242 MU mm ha B oper owear, coefflcent of varlatdon (00 of
Lo, shewness of 0o, and kurtesls of WEs90 Aczording be the Waorrck and Mizlsen
CTARN) tlarealicalion, The O ol They cooeivily lala i consideroend ronsdinrn 17,5950, The
near zero values of skewness and kurtosls Indicake @ normal distrbutlon of frequency.

Toving Ther genssbalislival Arabyess, The sornivariag ram, calolalecd will The ildla,
showed the presence of a trens In the semwarience In relotion to distance. According
Lin Wicdra ool al. (2005, wsing geeedalislion reouiress Thal Al beand Dhe inleineic Sl bossis
isi relisslivnd sl Thee premencer al Dol ireealiales Dhis bppobbesis, Soooeding Ta The
authaors, ane practical wey consists of fitting o funczion vsing the least souares mathod
Arnd Thene sabbesecling il froonn U arigins | dlala, Theaeba weorking sl The resallingg vesicoal
function, As regords ©he eroslvity doto, the lngar surface worksd wery well, as shawn
ire digpeener 20 wilh | Gaeesan BE Dusitng pooasikade,

L] 2
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Figure 2 Scmivaricgram of the crosivity with the original
valucs and the residuc from the lincar trend remowval
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Trierrer wss i oleeawer]l roderale: spaliad depornlemoe (R0 ol 348550 ) acomnling
te the fAmbock classiflcation (20007, with o range of 350,000 rmeters. The fltting
praramelea: hor The seanivariogram e Pheo nsesd Tor The olinary kriging el
whithe inlerpmlalen] Thee eroeivily waloes fnow 1000 « 1,000 micler point-grid. &iles The
residual surfoce fitting, the transformaotion of the return dato to be used curing
inberpeelaliom by coclingry kriging was doney, Thereley acilineg beack The safdvaeles] s laee.

gy m=ans of the Interpalates values found through wriging, the Sistrizoton map
vhieewing mnnuzl rainlall coosivily in Hhe BAF in MY oo L b b=, wwans bl (Figures 3.

LR 2EWN b ] ST S5 !I"El'u‘ul ﬂ'.!'h 5.'!?“'

1848
1

T
i

i
=4
:;- L
5 e |
i Legend:

) Fhraiomedrn sisfion
; T Panlaml
S Al rainkal oroskdly

[]-ana (24 5%
] aeo- 700 cseamsy
- 7000 - 2,000 (22400}

B oo sooc o
E' B o0 i LS

R ]
L

FCigure 7 - Mistribtion ol anooal rainball srosivily
in the BAK, in M2 mm hat he

http://docplayer.net/47964689-Rainfall-erosivity-in-the-upper-paraguai-river-basin-brazil.html 7112



05/04/2018

DocPlayer

A Ralrdsll eresldty In bae uppes Paragoal rleer Resie, Reard GFOORAFTA

-

Figuery T whows Thal Theres i A gradhsal incresse o vaindall coosivily going Trom
the scuthwest to northeast reglon of the BAR

Arirngal e eraedivily i Thee BAR was vsilinneeles] Al B 800 M1 men a4 B L ranying
frorm D, L0 o B Lek M) mm ke Bosnnual mean erosivite In The Fontonal was O, 10
FU et bt [, wvaryiag frore D 100t £, 099 M mim fad b= Lo dhe eplands of e BAE
P sl mesanr cnonivily was 7,997, vanging horm 5, 74E Lo 989 FMT o ba™ e
lhus, It was not surprising tiat the ranfzll ercsivice In the uplands was Lo hioher
Lhvarr T vsslionialend aresan ereecivily e Hhie Panlanal.

Frevious studles on rainfall eraslvity In the BAF corroborate with both the
rilbisdslogy adopload i This shals aned Thee resalls ablainesd Thirein,

Lln cornparison ko the study performned by Caldine =k al. J20147%, this study used
Lhrer scarrny watloess loemnmngal ronssmn crnsiwily broene The prloveicernsdeic: sbaliome., wehick s
vbtlairneel by ocanplawing The Doambardi Nelo o sml Molilenfiamer MET (199250 i,
distinct Intercolators were uses, krlging 'n thls study and Invarse distoncs squared
werie flenl inleralalion ine Thee shdy tee Gallinn o0 a4l (20747 Thie areiaal roearn erosivily
In the gn sstimabed oy Galding st al. T20L177, wos G800 MO orem hae' 57, warying fTam
5,017 L 9215 M1 o hia- B0 & correlalion coedlinien] (el ool 009810 wan atlainel
bibweererry Therae Do rainlall voeesiwily endimalers i Thee BRE&R vesng The &niaTa 100 Darnld
ollection Statisdcs tool (E5KL 20L03Y The similzroy oF the resuls was crobably due
Lor e sy pneesidly sl Trame Hhe ploeicsmiel i sbaliore: Beinng s,

Ihe Mane e Donservacdo do Hoon oo Affo Foroguad BOEAE (Lppsr Porooual
Mhasiing exreaerwalionr plan] (RTRA0 o al, 19977 eslirmalee] The anral mean erasiely in
the BAP o range from Sodeh and 2418 M2 o hat b, wkile svaluoting sediment
prreelueliom in Thee banioe Ther shaeky by e BETAT el The ssre melbenlology as s
vhdy, e ernptlaying thee Dannlsgeeli Mela sl Maldenlidoer BT DU5992 0 aned wilhe Thae
ralnfall erzsivize In the BAF being abtoined throunh krging., Howswver this study emploved
A e b ol pllewdmnebnic slalicons wilte 4 lager seaiess ol mose ape=loa=ale aml
CONCES 2379, 108 MOEAR study alse does mot msation the tepe of kAging wsed. hus,
Ther walorss adalsinesel G This clocly Are eocpecles] Do teller oegaesenl The raintall crosdivily
elisshiibulien in Lhee TR

Carvalho (20080 proposed a classificatlon forocninfall erosivizy In flve classes:
wivak, srclenals, mmioelesEle Too s, sleang, sl oweee shoong. This disdribialicn ol
annual sainfzll ersshity classes In the 8AF con be sesn In Agure A

Tl Db “roscdeaale Do sleong® Aned Cmoderale’ clasees ol rainlall eroesivily e
chserved In the BAK The ‘moderate oo strong” ercsivity Class, a5 proposal by Carvalhe
CFOOAG, wians rndilived T Thee inlernaAbcsnal omeleic spsbenn, in aroorelamae wilhe Ceeiler ol
al. (19217, comprising values betwesn 1800 ond £330 M) mm 327 ke cer wear values
betwzen ¢ 327 and ©810 M) mm hot b? psr year corrsspond 1o the “stong’ erosivicy
[HFEE

lalnfall erzsrdty In the 8AF sppears o be ligh 0 flaure 4, as In L of the
branine Thee eaosive: polealial ol Thee raindall wean clasisiling as romderaliee T sleag, 2l in
Al of 175 surface, the eroshvity was classifizd as strong.

Trieerer wers sclinngg crcesinily ine Lhee ros b amend oo Phossssl of Thiee TRAR, welvich s il
up of the headwater basins of the rvers Jauru, Cobacal, Sepotuba, Moragual, Culaba,
LA Lomeremga (incclucling il riain Tribobag, Thee viser Wb, Tpoors sl ils Drilaalarios
i Caorrenibers Arnd Piguic i, Taguan Arel i Driteiary [The river Taurad, This eloees sl
meon that the other headwatzr basing are not ab clsc from eroshve rainfall, but o
risk in bz Than for Theeae lisilesl e,
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Figure 4 pistribution of annwal rainfall
crosivity classcs in the BAP

ldentfying vpland arens of the sk that are most crtcal reqarding soll loss.
Arnd consrquemilly B A gresalen pelenlial Lo depmmil sendinnesel in L Parilaral, ddepaerndy
on taking other foctors Inte occount tiot Influence this phenomena, such as soil
cradibilily, roedicel, evgelalion cowen Al Thes o ol il cornerwalion praclioess. Ths,
areas with high valugs of rainfall sresivity 'n the BAR which are thoss with maore
rugned relief and =205 that are susceszible ko oercslon, constiuke arzas that ore more
wilmnerabile Toorabaral coosdon, The e ol These Daoeds el s carefally roArAgedd in
order to milnimize soll 2roston and their imzact on the Hantanal.
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CONMCLUSIONS

Appleing krlging In the Intzrpolotion of sainfall srosivite data from plovicmetric
rhabione lacaled in The AR ancd il sureoundinggs, atdained bome e Molifies] Toor i
ladex, made 17 possible to obtoin the geosspoilsl disorlbuotlon for rainfall erosiety In the
bresiin.,

Annual mean rainfall erosivizy I the 8AF was o200 M omm 7a b, ra 1ging
Tron 5005 T 9169 MY roen b d bk Borngal roean eroedvily ine U Manlanal e 6,174
T oo b By kil G Dhee plamelss ol Thee TRAP 01 wseass 7,001 M1 o ™ B Tneseaaenl
ralnfall eroskvity was verfled going from the southwest oo northeast reglons of the
AR

ininfa’l eroslvity In the BAP 1S gk, 1he ercsive potentlal of the minfall In %
ol Ther Frasin sunfarey weas clavealion] as noeslerale Lo sleangg amd ine 3% A sloong.

Iherz was sTrong sroskiTy I the north and northeast oF the BAR which 15 mode
upt al e heseberalin tasiny ol D rivins Taurn, Catacal, Sepoluba, ParAgoai, SuidkaA,
sS40 Lourenso I_ WILZING k2 maln '.'":ll.ltﬂr'_-'. e el Yerms '-:-:l. Idquirs and Rts olbutories
(rivers Correntes and Plguir’t, lagquar and Its crisutary Cthe vsr Jaarad IF rainfall
errcpaan it Lo by preseemilead o evinicniseel, Heesies aneas rooanl L given special allenlion
In termns of thelr usz and the agricultural rmaragement of such, o5 well as regarding
v lioee prrachioe selobion.
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