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Small Yalley \Vintt

tsy A. Itajii

\trritir I I'igures

Sttntntarg: Tire mail featrrles of oroglaphicalll. carsed air flon'
in a small SE-N\{ orientecl rir-er 1.rlley in the central lali of
Yugoslavia arc lreserted. 1'he analysis is ba-qed or1 the clirnato-
logical allcl tcthcr-sondc measulen]ents in the lrfllle1' ceDtlc
ancl tenllclatulc and $ind ucasurement,s at slrne fixcd kr|a
tions on 6 artonobile transccts on lhc slofcs of s rrouding
nountains,

The synoptic pressrre gradierlt in the aualysed Icathcr
situation from 23 to 2(i ,\pril I9E7 l-as sufficiently lcak to
onablc thc dcvelopment of a local monntajn and slope tind
system. It is sho\rn ihat, r'cgudless of relatir-e]y suall ralley
dimcnsions, thc obscr!'ccl air flo\- characteristics are nearly
identica,l to those noticed jD the rnrch greater lnn valle]'.

Z usu,mnenlusntng: Die Ha[ptrnerkmalc dcr orogralhisrh
bedingtcr Strdmung il eirrem kleinen, von Siidost nach Nord-
\r,est orientierten TlLrBtal im zentralen Jugoslarricn \crden
cl!.rgcstcllt. Dic Llrrtcrsnclrrrrg lenrht auf klimntologischen
rrnd lesselballolmessungen irrr Zerl1r'rlrn dcs Tales so\1ie :urf
Tcrnpcrattr- rLnd Windmcssungcn an einigen f iriplnkten liings
6 ArLtomobiltrassen an den rrrrgcbenden Berghiingen.

Der synoptische f,Lr{tdr(ct€lradicnt \l-ar 1.!l,brend tler aDaJy-
sierten Wetterlage vom 23. bis 26. April 1987 so schwach, daB
die nntrvickhrng eincs lokalcn Bcrg- rrnd Hangrvindsystems
mdglich rvurde. .lls l'ird gezeigt, daB dic beobachteten Strc;,
rnungschelakteristika Dahezn mii dcncn ialentisch sincl. clie in
den, viel ausgedelurieren Inntal fcstgestellt rvurden.

1. Introtluetiol

It, is a t'ell knol'l {acl lhaf, complcx teuain induces
irnportant local effects. Durirrg pcriods of rveak synoptic-
scale flolv rrresoscale and local terrain irduce ir circulation
often dominating the boundarv laycr flori-in mountai-
nous ten ain.

The changes of rvind speed and dr'rection in lhe atnos-
pheric boundaly layer are very difficult to be genetalized
and theoretically explained. Evcly mountain and every
valley causc specific florv pallet ns (VerqeilLer and Drei-
seitl, 1987; Ilennemuth, 1985; Whttentn, 1982). The
resultant 1filld rin mourltainous terrait itrcludes valious
componcnts such as l'allev-rnountaili rvind, slope rrind,
synoptic s'ind systcrns and sheltelirg and dir.e|ting
e{fects of topogr'apliy.

In this paper we consider t.hc l ind lcgirne ir a basin
inside the SE-NW directed river' vallcy in central
Yugoslavia. As l'e carr see irr l'igurc I rathel stecp
rnountain slolles lise or both sicles of thc vallev up t<t
700 n on the lefN aud 1000 m ol thc light side. Thc
srnaller local rivcl valleys exteld nearly pelpendicular
to lhe ruairr vallev dilection.

With regard to the complex georuetly of the presented
region l.e cannot expect an ideal moLurtairr-valley $,ilid
systcn, Tbc following aDalysis sho$'s to what extent
the mountain and slope circulation is ieflected in the
lvjrid rcgine in the colsidered lir-er valley.

Characteristics-An 0bservational Stutly

il. The dat:r,

Thele rrere trvo applcaches to obtail representative
I'iDd and tcnrpcraturc data in complcx tclrain. Thc
tether-Eor.le (TS-2A) rr,as operated ilt one location
(TS in l'ignle 1) il the valley centre. 'l'he elevation of the
tether-sonde site is i]20 rn. Th-. ternperature and t.ind
clata $-ere obtained apploximately every hour at,
15-m intervals in the lorvest 100 nr ald at ll0 rn intervals
betr-eel 100 and 600 rn. In addition to the tcthered-
balloor mcasru(jrnelts, the *ind ir,rrd t(]rrperature data
$'ere rneasuled at sorne fixed locations or 6 automobile
tlansecti nalkecl in X'igures 1 ald 2. The standard
climate data rrele available {r'oil the synoptic station
plac€d on the left valley side 348 m abovc sca
level.

The data lere collcctcd during 4 days that met the
r:xpcrimcntal rcquiremcnts of clcar skics and lorv am-
bir:nt l'inds.

3. The synoptic situatrion

'fhe l irrd and ternperatur'e rrreasllreDents rvele perform-
cd frorn 23 to 26 Aplil, 1987. Dulilg the rncntioncd
peliod synoptio -.calc flonts lrere not prcscnt in the
legion considercd. Tbe synoptic prcssurc gradient rvas
sufficiently tr:ak so that the gradient rrind riras inuch
le-.s thar 5 rn/s. Thr: -qurface rrnp of 24 April 1987 shorvs
a high-pressiue ccritre o\rcr Yugoslar.ia (l.igure 3). If in
such a case thelr: is no gladient rvind the local vind
sy$torn causcd by oroglaph;- can be tell developed
and exprcssed.

In tr'igule 4 rve cal see the daily varialion of basic
rneteorological elerlenls rneasured at the synoptr'c
station. DLuiDg lhe n'hole peliod there t'as no precipita-
tion ald the nights rn-.ere cloudless. The clear sky and,
consequently, greater'net radiation caused the devclop-
rncni of daily thcrmal circulation. A light NNW
(npslope) llorv revclsed to a SW (dorvnslope) florv rvithin
trvo horils aftel sunset ald pelsisted until a short time
a{ter sunlise. Such a diurnal cycle is reflected on rvind
roses plesented it Figure 5. Unlike the l-ind at the
synoptic statiol, the rvind lose in the vallcy centre is
quite different.'I'he rnole frequent SE l'ird could be a
corlsequenoe of sortheastellJr ihelmall-y induced night-
tirlo dorrn-rralley rvild.

We have chosen to shorv some lesults of data aralyses
for a particular day (25 April), becausc thc phenomen&
obselved seerned to be typically replescntafire o{ thc
experinental results, as follor-s.
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Fig. 5. The wind roses in the valley cenire and at the synoptic
siation on 23-26 April 1987.

4, The three.ilimensional air llow structure

tr'rom the three-dimensional presentatiorr of l.ird
vectors (l'igure 6) some evidence of daily wind circula-
tion is noticed although the wind measurements on the
automobile tr&nsects and in the valley centre ryere not
simultaneous. The data measured on the rrorrntain
slopes shorv upslope wr'nds during the day and dou'n-
slope winds dur.ing the night. At the same time, the air
in the valley centre usually flou's along the vallcy axis
follorving valley-parallel pressure gradients which a,r.e
the result of pressure gradients irnposed from abovc,
modified hydrostatically by a thernalfield and produced
locally in the valley atmosphere.

\rertical down-valley rvind coinponent plo{ilcs fol
the dorvn-valley phase, tirne of rvind reversal and up-
valley phase are sho$'n in tr'igure 7. Valley v'inds havc a

Ijg. ?. Vertnral profilcs of Lhe down-valley wind componcnt
ai 6, 13 and 19 hrs CI,IT on 23 April 1987,

rnaxiil'lurn of 1.€ n/s at about, 500 m above sea level.
At 900 950 rr the valley rvind component ohanges its
sign. That is approximately the height of the surround-
ing mountain crest. At ihe time of the ryind revcrsal
(13 CET) the values of the considered v,ind component
are very small. Iri the late a{ternoon the values ol the
valley *.ind component are negative. tr'rom I'igure 7
we can see that, the upper u'ind blows {rom the same
direction as does the valley wind, but the latter is
separated by a layer of minimum velocity. The very
sirnilar valley rvind profilcs $.ere observed in the much
lrigher and larger Inn valley (Vergainer and Dreiseitl,
1987).

Onc rnoro u'ind profile characteristic can be seen
in Figule 6, i.e. the rotation of the l'ind direction
with height near the swface up or dou'n valley Jlov.

-2 1 0 1 2-1 A 1 -2 -1 0 I m/s

25.,1.19 87
B 16 h

21. ?5.4.1987

2A 2h

tr'ig.6. The $ind vcctors on the morrrt,ain slopes and the valley centre on 24 25 April.
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I{ig. 8. Vertical rvind profiles of 1,hc potential tenlerature in the
valley ccntrc on 25 -{pril 1987.

As s'ith the Ekman spiral in the northerl hentisphere
this is a clockrvise roiation lrom SE toward an ambicni
'wind direction of WSW.

The ridge site (profilc II) has only two l.ind phases,
NNE and WSW, rvhich probably rellect the effects o{
both synoptic and local influences.

The potential-temperature profiles (l'igure 8) are

MP 1 2 3 1+ 5 6 5 4 321 o o Vo j l

in accordance with the presented wind pro{iles. tr'igure 8
reveals a nearly isothermal temperature structure in
the loivest 50-100 m follorving sunset, and prior to the
{ormation ol the nocturnal inversion. This isothermal
air layer near the ground is typical of the time span
during the reversal of the rvind. The nocturnal inversion
in the lorvcst 50m is formed attel sunset in response
to the dorvnrvald turbulent, transfcl of heat to the sur.
face.

One rnole featule cari l-re seen in liigure 8. Heating
flom uppel slopes causes a fairly large increase of the
potertial tcmpelature bels'een 5 and 15 CET in the
vallcy.

Thc valley ald slopc rvinds are linked u,it h lhe tempera-
trrrc diflelencro betrvccn the valley atmospher.e and
the valley rvalls. During the night thc surface tenpera-
ture is r:learly colder than the air in nid-valley al the
sanre elevatiol (l'igure g); it is leversecl during the dav.
In daytin,e, abs.rrption of ladiation by sloping ground
causes the talrnilg of air near the surface. But the air
rear the slopirrg ground thus becomes walrner than
the air in the lree atmosphele aL the san,e height
above 6ea level. Corisequentl-v, a, lou-level horizontal
pressure gradient is cleated and the lesult is an upslope
wild.

5. Concluiling remarks

Sorne chatacleristics of mourrtairr-vallev arrd slope l.ind
are noticed in this analysis o{ orographically causcd air
Jlorv jnside a SE \"W oriented river valleyirr one synoptic
situation. 'Ihe data measurcd on thc mountain slopes
provide evidence o{ upslope llorv durirrg the day and
dorvlslope florv during the night. The surface-based
temperature inversion and the dorr'nslope wind direction
are thc mair.i indicators of slope flou-during the night,
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3u2 Il.rjii. A. SntrLll valltl' lild claracterisiics

At, thc -qane liine the air' llo*. in thc \':rllcy-cxhibits a
clocknisc rotation of the u'ird direc.tic.,n with height.

All the ilentioncd ail florv r,haractelistics r.ere obser y-
ed in a feli' larger vallcvs, too. Although the valleys
and, collrieq[ently, r'a,lle)' r'ind systorns can be quite
cliffelcnt it seeirrs that ccltairr phcnonrcua atc siniler itl
all parts of the l.orlcl.

Ilrlerrlccs
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IlLrchbesprechuug

Bisllasr IJ. l,: Lgroclirrrrlology ot tho sugor.cane cl.ol. (Agrar'-
lilimrtologio tles ZLrckolro)us). \\r.lIO, TecluricrLl Noie,
\". lC:1, \\'1In.\r.7"lJ .i, r,l Sd \\^iz.

Zur XrzeugrLng vorr Iloirzucker rvcrdcn ruf llcr \\rclt rcbclr
einigcl \\cniger bederutelcLen PflurzenLrrtcn tlns ZLrckcrrohr,
drs ir tropischerl lilimage)rieten giinstige lvrchsturnsbcdingLur-
gen \lrfindet, rrncl die Zuckcrrilbe, clie einll typischo Hrcl'
fluchtkultLu (lcr g{rmiilligten Breiten clarstellt, angeb:r,tLt.
Iliilucncl rlie ZrLckcriiLc Lurdr cinc ircarhtlichc !'tLttcrmengc
liefert, die ir \.crschiedcncn RiiLen rbaugebietel die Cm[d'
ln€{c fi'Lr cirie LL]rrlar]gr.icLc Ticr h.rltung biLclcrr li.rrr, lanser sich
dic -{bf:rllplodulte (tlI liolrrzrrckcrplo.lrrlition rrur' einel inLlLr-
strielleD VcrvcitLurg zLrliihlr:u, zutr lScispicl l.1s J{eizrr1atcrirrl
oder bei dcr l?tl,picrhcr',stcllLll]g. Ob -ohL liir llLropa der ZLrclier-
rohrrnb r nuf Llmrrrl der l:liiberrzuchtll gc$ i1lD Lrng rrrn cine
geringe lledcLLtuoli l)csitzt, cliirftc vorliegcntlc Publikrtiol1 au1
brcile-r lltelcslie bei sonobl nlcloorologisch als rruch agrnr-
n isscnschrltlich oli{'ul ierterr I-esclrr stoBen.

-\rLs ihr geht Lelror', clLr8 sich.lic \\'eltz((kclpoduhtiou \on
elrv,l 79 Xlillioncn .TonnerL nn J.rhr' 19S2 aLrf 1{{) llilliorrer 'Ion-
nerL bis zunr JLLLI 200(l crLdherl rrird. Dcn Ii.rpitel 1, clas sich
trit dcm llrspr rrng, der \ierlreitLrng Lrrcl denr ,A.nbru \'.rn Zuchcr-
rolrr befallt, ist zn cntnohuen, rLrR sich in ,{sicrr 42,70 fi,, Siid-
:urcrikr 2ii,05 on, Nord.rnreriku 21,10 o,o, ,\frl}'rr 6,60 o1, uld nuI
Ozernicn 2,50 !i, d.lr \1Ie1ttr,lb.r,u{liiche fiir Zuclcrrohr: }eiirrdct.
l)ie il Eulopa rr;r lurrrlcne ,'\nbaufliicho fiillt mit 0,05 0 i clem-
gegeniiber rLxbcdeutcnd rus,

Drs !'rugcn u[(1 l]roblon1e dos Klimas, cles l3otlcns, cler
Bodelleis1llLng uncl rler llrtrngsln,gc in cirigen Zuckerro]rr-
arbauliinrlerrr rLrnlilssendc 2. Iiflpitol cntl ilt cine sclrr in{ormrr,'
tjYe ur.l cletaillieric Ubcrsicht, iilcr dic Zuckerrohrrr,rlbtr,ufliiche,
dic .llrodLrktiorlsmcrrgc rLncl dic crrtsplechcndcn Hclit:Lrcrtr:ige
in 19 :rrLsgo\r.iihltcn Stalter. Dicsc Ubcrsicht r-eist .f]crLr riit
130246 kg/ha rr,ls clLrs l,arcl mit, Llcm h6chsteD durclrschuittlichcr
Hektrrertr:rg nnf der' \l:elt rus. Ihrn folgen Iudoncsien mil
85345 hg/hl rrncL ArrstrLrlir.n mit 30000 kg/hr. \'on der Gesamt'
1r'ocluktionsnrenge Lrnd,-\rbLr,ufl:i<lhe her ndrnten allerdilgs
RrisilirNr, Tndierl uncl Tirrlr ir clieser ltcihen{olge.li€ rspitzcn-
siclhrng cirr. Inr :i. liLrpitcl lilcl aLd den filirflrrJJ rcn Sonncl-
schein (StruhlLrug), iric,-lelschlrrg, LrLftleLLchte, Tau rurct \1iild
aLrf d.rs (iedcilrt,rr rrltl die lirt ragsbildr rng von Zuckcrrolrr hirr-
gc\r'iescn. Dcr,\Lrtor lirrrrlt Lrrrch Bezrrg xu{ dic ettrag-sgeliilu-
bcnrlcl,\usrrirliungen r.on \\rirbclstiirltrcrrJ Lloch\\'tlss(!rnj
Diilleperiodcn, }'r'dsterr und ltllge]. In die Erdlterurg nlikro'
bzi1'. bertrrrnlElilinir,tischcr l'ragcBtclhLngcn, rlie Gegenstand des
4. 1(apitels sinLl, lvrrrdcn rntcr ilndelcfi Sca,lebetmchtulgeD
cinbezogcn. So vir(l z\\'ischcn cincm zcitlichen ScalelcreicL
(cinc Sckulrlc bis zu cillrr Stunrlc), cinen Lorizoltllel SclL--

lrargeiner, I. arlrd, E. Lrc;seill, 1087: Valley }inds arrd slopc
lr.inds obser\.ai,ion anrl cl0rncntary thougirts, lleteorol,
,{tmos. PJrys. 36, 964 286.

ll,hitenann, C. D. 1982: Srcakup of tcnrlcrature inversion in
deep morrntain valle]'s, Part J: Obserlations. J. -A.ppl. Met.
21, 270 289.
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bc,rcich (eir nlillimctL:r bis zu cinon liilometer) rrnd eincm
\rcrtikalscrlebereich (cin trlillilnctcr bis zr 10 }Ietem) untcr-
schieden. Selrr llnschi,rllich ist die. \'on -ddndds (1946) iiber-
rlornnlene D&rsteilung dcr Prolile \.on ll'enlperLrtur 1lr1d DlLmpf'
drucl< in eineu Zucherrohrbestancl b-"i l:r,biler Schichlung :r,rLRer'

halb clcsselbcrl. f'hermoisollethen- 1lDd Hygroisoplethendarstel-
lungetl z r' l(elnzeichnung des Telr1peratrr- 1]nd l,uft{euchte-
regimcs in Zeitr um lliirz bis I|ebruar rer\.ollstiindigen und
ergd,nzcn dic ArLsfiihrungen iiber die nikroklirnatischen tr\rechsel-
l ilkungsrlcchanismen beirn Zuclieuohr, Er'hculicir, d.r13 sich
rlcr Autor aucL rrrnfassend dr:r .tiir !'ragcr des trV:,irr[c- rnd
\\':lsserhausllrltes beclclrisanlell VerLiunstrugsthenlatili gc-
\ridrnet hat. Dalci schcnkt er clelr Lhtcrs((lllrlgcn r.on C/r,ar.g
(1961) uncl ElretlL \1911) besonclerc Be:rchtLLng. So orlolgt inr
liapitel 5 einc D[rsiel]LLng der Zusamnrenhangs z\lischcn clem
lioefJizieDterl Xr'apotfunsitrtion/Kessel!'eIdulrstung ld dc1ll
Alter dcs Zllchelrolrrs (in lloD.r,ten) sorvie einc Llegerriiber'-
stellung r orr Trgesrertlxl dor lvsirnctrischcn tr\iasselnutzung bei
Zuckerrohr Llnd der Ilessclvcrdlt'rstung ir bezug auf den Zeit,
r&un1 Joli,/.\ugust 1969.

Die lliglichhcilelr clrr -Nutzurlg vol Pfl:r,rzc \\'it,terung"q-
bezichnugen bci tlcr llrtragsrora sschiitzung r'\'crder in Kalritcl6
rLlrgclegt,, in rlenr ruch eir Pfhnze \YiitcrLLlgsk:r,lonclcr liir rlns
ZLrckerrolrr r.on clcr r\Lrssart, iiber clie Kci|rung, dic Trieb-
ausbildrurg, das llriihw&chsi(lm, clie Xlongatiorlsphase, die
Bliito, clie Reife bir hin zur Erntc fiir deD Stantlort, loo]la in
lndien beschrieben ist. ln Znsamncnlrlng mit der rus o]<ono-
llrischer Sicht r_iclrtigen Yorrusscltii,tzrng der Ernteertriigc bci
Zuclicrolu s'rrde cinc (icgcrriibcrstcllLrng berechne.tel uncl i:r,ti-
siiLrhlichec ZrLckcl'rohrcrtrrigc liir den Zcitraun 1952 bis 1978
vorgcnommen. ns rlrjrdicnt Arrcrlicrrmurg, dalJ mii dem Kapitel 7

clcm Einflull mc'teorologischer Parl,mctrcr auf das Vorkommen
von Schiidlingcn rnd lirrrukhcitcn gro0e Aufmerksrlmheit ge-
\.idrnet lrorden ist. Betracht'lLngeD zurn Auftretcn r-on Bohr-
\.iilncrn, I'rcischen, R:rupen, -\rigeticren untl Ncmatodcn als
Schiidlingc nehmen eiDen breiter Rrum ein. l)er Autor \.cisi
tlal'nul hirr, clall \rerfrhreD zur Yorherstr,ge des -lultretcrN von
Schdcllingcl LLnd Krnnl<heiten u,Lrf der Brsis multipler lilearci
IlegrcssiolrsgleichrLngcl existielen. lrl irbschliefiLrrded 8. Kr.litcl
zidr1, cL'r -\utor die SchhrBIolgerung, cl.l,B soN'ohl aLic Unter-
srrchurrgel zLLtn lircqul'rlz- and And ,uelverhrlter von DiL en,
:rls auch dic Analyse der lllernleratrrentreme eiu dringcndes
Urlorrlelnis zur Schilfrng r.on Entscheidtngsglundlagen fnr die
Leitrlng rLnd Plrnung in zuclicrroluanbarcndr'n Lii,ndom sird.

Die r-o[ B. C. B'isau8 vorgelegtc Prrblikatiol diultc ins-
besoDdere bei dcn Lescrn aus tliescn Lii,ndcr groBc Bcachtrng
rLnd hohe Ancrkennung finderr.

J. l{iiller


