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l. TNTRODUCTION
Surface hcat fluxes detcrmhe thc thermic cfficjency

of the atmospheric boundary laycr. Large heat fluxes
in lcnsify verlica I motions, increase thc heiglrt of inver-
sion layers and present favourable soa'ing conditions.
ln this study, theav€ragc scnsible heat and momcntum
fluxes are obtained f.om observed profiles of the wind
and t€mpcrature r$ing the similarity r€lations for the
lower part of the atmosplEric surface laycr in Anknrn
for theyearof 1985. The effcctofspaiial variationsof thc
sensible surfacc heat and momenturn fluxes is studicd
for various topographes. Thcseannlyses show theprin-
cipal boundary corditn)1s forweatller forecasting, m;
cro aDcl meso-scale anitlysis, soarjrlg activiijes and air
pdlutionmodels.
2. MATERIAI, AND METHOD

The heat and momer\tlrm fluxes arc calc[lnted for
unstnblc conditionsand compared io the moclclresults
of thesurfacemdiation and €nerSybudSet(Oncy, Aslan,
and Topcu. 1989 ) and thc other papcrs oochum and
l{cinhardt, 1984, Hackcr, 1990). The wind spced, air
tcmpcratlre and verticnl iernpcrature profilc in the
atmosphericboundary layer arc rlsed. Thc bulk formu
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las fors€nsiblel1catand momcntumfl uxcs arebasedon
the Monin-Oblrkhov similarity theory. This theory as-

sumes stationnry and horizontally homogeneous con-
ditions. Thcsensiblehcat flux is related to the frictional
velocity and th€ temperaturc scaleby

H =' pcp u.0,

(2.1)

r{herc p is density of air, Cp spccific heat at constant
pressurc, u. frictional \.clocity, e. hmperatures(ale. A
simplif i('d method f('rcomputingfrictional velocityand
tempern tu rc scale is given by I Ioltslag and U lden (1983).

Th js me thod isb.rsed on a s;nglewnrd spccd Uz at lcvcl
z, surface roughness length zo ( Lrkmcn ,1969 ), and a
tcm p€rn hrre di ffcrcnce D€ bctween t*,o heiShts zt (=2m)
and 22 (=lonr) in the rtnospheric surfnce laycr. u,arld 0"

can be calculatcd ir following flux profile relations

u, = kuli-n(z/zJ - Ym \z /L) +'I'^lzo/L)a (2.2)

0. - k^elln (,2/zr) -'r' HQ.2 / t.) + Y H(7.1 / t,)l' 
t (2.3j

ta7



where k is the Von Karman constant (k = 0 41), L the

Monin'Obuhhov stability Parameter' Tlis Parameter is

ev aluated from the es timated values of frictional vcloc

ity and thc temperaturc scale.

(a)

L = (T u"2),/(kso,)

from 1.7 to 6 .8 w/m2 in May

(:2.1)

(.2.6)

(2.7)

to thc frictional veloc-

( 2.8)

whereg is Sraf ity, T air temperature forL < 0 ( unsiable

Vn = 2 ln I0+x),/21 + ll1 [ 0+x2)/2]' 2 tar1(x) + (n/2) (25)

YH = 2Ln I(1+x2)/2I

x = 11. ' "t6 (z /L)lt / a

The momentum fluxis related
ity u.by

t=pu,2

We start with a prescribed value of the Monnr-
Obukhovstability parameter L- 36. u"and e,are calcn-
laied by using the equations from (2.2) - (2.7) L is
computedby considerinS theestimated values of u. and
0,. The new value of L is substituied in (2 2) - (2 7) to

obtain improved values for u. and 0". Three cycles are

nceded in order to achieve the requircd accuracy of 5'7,

f orI-. Theref or€, ihe sensible and momenrumheat fl uxes

canbe calculated with theequations from (2.1) to (2.8)

In this studydaily metrn temperaiureand windvelocity
values from seven meieorological stations - Ankara
II iime",tu i),l..izil,,rhr mam, t ir lrle.&1p1/ari.lolJtl .

iki,,ce, Ke=lin,lo.Jted in rhe rurdl Jrd ,,'brn.ide- ol
Ankara (39" s7' N, 32' 53'E) are us€d.

Oney, Aslan and Topqu (1989) show that the maxi
mum values of sensibleheat f luxes comPuted in Ankara
are observed inMay and the mnrimum ones inJanuary
for thc year 1985. Therefore, in this study we consider
thesc tlvo extreme months.
3. RESULTS

Thc tcmperature field forlanuary and May is shotn
inFisure 1.This figureshor\'s that the lo$' tcmPerahrres
are observed in the north and souih parts of Ankara.
These areas corrcspond to rllral paris of Ankara Th€
maximum temperature valuesare obsen ed in the cen
tral and western parts of city. Thc large temperaturc
gradient observed in the cast and south parts of the
domainis due to topoBraphy.

Figurc 2 shows the sensible heat flur variations for
un.lablecord:lionc in lrnuJry Jnd Mr\ | l08cr.\ersil,l'
rr.rrf ure...rr"I urr"d ir,,rnUruh. I W rn rr l, nuJr) dnJ

(b)
FIGURE 1.Thc m.an air tenPeraturc fjeid ('C)in Ank.r..
a)for lanuary, 1985; b) lor Ilay, 198s.

(b)
FIGURE 2. The nreanhe.i fl(lxes (W/ni) i^Ankara a)for
lanuary, 1985; b) lor May, le65

The monihly mean varjations of momenium fluxcs
under unstable conditions in Ankara in January and
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May of 1985 arc also cornputecl. Thc nnnnentum flux
variations arc very similnr to thosc of tlte sensible heat
lll^., Tl c \., lrr.,-.rrtc',
fromNorth to Soutlt, from 0 to 0.090l'a inlanLrnry ind
f rom0.012 kr i1.099 Pn in May .

The hciL flux vdlues calculat.cl at the earth's surfacc
arc nrthesnmeorderof mngniiu.lewith theresLrlis from
jochum (1.r81), Reidlardt (1eE7) an.l Hrcker (19e0).

'lLrrkish .^ir Isso.iaiion has . gl (r school jn thc
curtral part ( ljiimestut) of the map. Thc lliSht observa
tions of thc gliderpilots slrow that tll€ convPrlient arcas

for soaring dcpcnd€nt on ihernics arc h the east, cen

tral in.l solr thwcs tcrn parts ofAnkara ftuvince $'here
the lirilc lalu€s of heat and mo entLun flLrxcs arc
fouid. It is thouthi that thc rcsulis of this study will
eicou ragc thc so.uint a ct iY ilies carricd on ai the Glid cr
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