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Abstract

By analyzing the data on the areal distribution of defined types of
plant cover in the sixtyseven provinces of Turkey, the regional distri-
bution of major vegetation types is obtained. Combining the vegetation
cover survey, phenoclcgical data and estimates of vegetation height, the
average seasonal and regional dastributions of roughness parameter over
Turkey are evaluated. An emprical nurnerical relationship between plant
height and aerodynamic roughness parameter (z,) is used to estimate
weighted ared - average of z,

Résumée

La distribution régionale des types préponderants de végétation
est obtenue par l'analyse des donndcs sur la distribution superficielle
de certains types de couverture florale dans les soixante - sept provin-
ces de la Turquie. Les distribution moyennes saisonnieres et régionales
du parametre de rugosité en Turquie sont évaluées en combinant les
informations relatives a la couverture végétale, les donnés phenologi-
ques et les estimations de la hauteur de la végétation. Une relation nu-
mérique d'ordre empirique entre la hauteur de la végétation et le para-
metre de rugosité acrodynamique (z,) est employee pour évaluer la va-
leur moyenne de 7z, ponderee par rapport a la surface

1.1. Introduction

Non - uniformity of the earth oair interface and the degrees of its
physical variability from section to section require special considera-
tion in the field of atmospheric dynamics. It is well known that inho-
mogeneity of the earth’s surface exert profound influences upon the na-
tural aerodynamic processes which occur in the lower atmosphere. Ba-
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sically, these processes are differential parts of a complex integral phe-
nemenon which we call the general circulation of the atmosphere. An
improvement of knowledge appears necessary concerning the depen:
dency of these atmospheric processes on the physical structure of the
lower boundary.

The roughness structure of the ground surface plays & very impor-
tant part in determining the nature of the atmospheric motion. Fricti-
onal forces in the lower atmosphere, and the dissipation of Kinetic
energy of large - to - small - scale air surrents depend primarily on the
roughness structure of the earth’s surface.

Micrometeorological information indicates that the frictional effe-
eta at the lower boundary can be expressed in terms of aerodynamic -
roughess parameter (b,, cm), which depends significantly on the type of
vegetation cover. Hung and Lettau (1961) obtained a numerical relati-
onship between plant height and aerodynamic roughness parameter
from the reanalysis of the available wind profile measurenients above
tall vegetations ,ineluding corn, bruch fields, orchards, fir forest, etc.).
In order o obtain the roughness prameter for a region, in contrast to
that of a defined micrometeorological site, it is necessary to combine
the above rlationship with data on the horizontal cistribution of plant
covers.

In the present paper, an altempt is made to study the regional and
seasonal variations of aerodynamic roughness for an area of 772,091 km?
as represented by Turkey.

1.2 Method and Data

The evaluation of the aerodynamic roughness of a selected region
involves the following four steps:

(1) Classify the vegetation into major types and determine the
area - percentage of each type (1.e., the land use).

(2) Estimate representative heights for each vegetation type with
a breakdown by season.

(3) On the basis of (2) assign roughness parameters to each ve-
getation type.

(4) Compute the regional mean of the roughness parameters, emp-
loying the percentage area of each vegetation type as a weight
-factor, with a breakdown by season.
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For the present study, the data on land use were obtained from the
following sources: Statistics by the Turkish State Institute of Statistics
(19671, Turkish State Department of I'orestry (1968), Defne (1955) and
Tarman (1964).

Phenological data and estimates of plant heights were obtained by
personal communicalion with staff members of the Agricultural Rese-
arch Institute of the Department of Agriculture and the Department of
Foresiry of the University of Istanbul.

For the estimate of roughness parameters, on the basis of plant
height, the following relationship derived by Kung and Lettau (1961
was used.

logz, = ~—1.24 +1.191ogh
where z, and plant height h are in cm.
The area of Turkey was divided mto seven regions on a province

basis, in the following manner ;

Region Provinces Included

1. Northwest Istanbul, Edirne, Kirklareli, Tekirdag, Kocaeli,
Bursa, Bilecik, Balikesir, Canakkale, Sakarya.

b2

West 1zmir, Manisa, Kiitahya, Usak, Afyon, Denizli, Ay
din, Mugla.

3. North Artvin, Bolu, Corum, Amasya, Zonguldak, Kasta
monu, Sinop, Samsun, Tokat, Ordu, Giresun, Trab-
zon, Glimiishane, Rize.

4. Central Ankara, Eskisehir, Konya, Nigde, Sivas, Yozgat,
Cankiri, Nevsehir, Kirsehir, Kayseri.

5. South Burdur, Isparta, Iccl, Adana, Maras, Hatay, Antal-
ya.
6. East Erzincan, Erzurum, Agri, Kars, Van, Mus, Tunceli.

Bing0l, Elazig, Malatya, Bitlis, Hakkari.

-3

Southeast Adiwyaman, Divarbakir, Siirt, Mardin, Urfa, Gazi-
antep.
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According to land use in these regions twelve major categories of
vegetation cover were distinguished. Each category involves either one,
or more two main kinds of vegetation, as follows *

(1) Grains (Wheat, Barley, Ryc and Oats) — (2) Maize — (3) Ot-
her cereals — (4) Sunflower — (5) Industrial crops { Tobacco, Cotton,
Sugar beets, etc.) — (6) Vineyards — (7) Meadows and pastures — (8}
High - forest — 19) Degraded high - forest — (10) Low - forest — (11)
Degraded low - {orest — (12) Fruit trees. The results of vegetation sur-
vey for each region are shown in Table 1, in percentages of total region
area.

Combining the vegetation cover survey, phenological data and esti-
mates of vegetation height, the average seasonal rcughness parameter
was evaluated for cach vegion of Turkey. Resulls are given in Table 2.
For this evaluation a roughness parameter for snow cover of z. = 0.10
cm was cdopted from Deacon’s study (1953),

1.3 Discussion of Results

The distribution of average roughness parameters over different
regions and their scasonal change can be swnmarized as follows :

The northein and southern parts of Turkey have high annual z,-
averages: z, == 11 .63 cii1 in north, ond 56,56 cm in Soutih. In the other
regions, the annual average z, - values are z, = 34 .35 ¢m in West, 36.36
cm in Northwest, 7.74 ¢ in East, 8.56 ¢em in Central and 6.73 cm in
Sotith:east. It can be seen from Table 2 that z, - values decrease sharply
in the eastcrn and ceniral paris of the State. This regional difference
of caaracteristic roughnoss parameicr is inanly due to relatively heavy
acreage of forest trees in the northorn and southern parts of Turkey,
while in the eastern, coutheastern and central parts of the State farm
crops and grass - tvpe nstural vegetation dominate. Since z, - value is
proportioral to the 1.19 th power of the vegetation height, these charac-
teristic differencos in vegetadion cover are emphasized. On the other
hand, the seasonal cihonge of youghness paramcters is generally small
for the whole State. The surinee rougliness is maximum in summer and
minimum in winter. 'This 1s dhue to the phenological eycle. The lush sum-
mer vegetation nroduces relatively high z. - values. The spring and fall
values are intermediale between the summer maximum and winter mi-
nimum. We also notice that the seasonal change of roughness parame
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Table 2. Seasonal trend of estimated area-averages of ‘the aerodynamic
roughness parameter
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ter ise greater in the eastern and central Anatolia than in the other parts
of Turkey. This is illustrated by the following ratic of winter to sum-
mer z, values :

Regions Winter z,/Suramer z, (%)
Northwest 88.4
Wesi 922
North 95.4
Central 69.3
South 94.8
East 62.9
Southeast 78.6
State Average 801

This is caused by the withering of field crops and grasstype vege-
tations, with snow cover over thene low vegetation areas in eastern and
central Anatolia.

1.4 Some Remarks and Conclusions

In an attemnpt to establish a basis for utilizing micrometeorological
informution in large - scale metcorclogical problems, the regional dise-
rihution and seasonal varviation of vegetative surface roughness over
Turkey are studied.

In the estimation of roughness parameters, vegetation height was
considered the major factor in causing aerodynamical roughness. The
forests, therefore, play an important role. It must be expected that the
density of forest trees and the etfect of topography and towns are the
additional factors. Due to the laclz of pertinent information these fac-
tors could not be considered here.

The main conclusions concerning the results of the present investi-
gation may be summauarized as follows:

(IN  The areal distribution of major vegetation types are evaluated
for the seven regions of Turkey.
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(2) The regional distribution and seasonal variation of average
aerodynamic roughness parameter over Turkey are estimated. The an-
nual mean of roughness parameter for Turkey was about 28.5 cm.

{3) The seasonal changes of regional roughness parameters ref-
lect the phenological cycle. These changes are generally small over
Turkey.

(4) The crop growth and phenological sequences of vegetation
lheight over the study area couse roughness maxima in surnmer and mi-
nima in winter.

(5) The autuin - wilting of low - type vegetations, and winter snow
covering them, affect ciynificantly the seasonal changes in roughness
parameter.

OZET

Yeryiizii plirizhiliiglinlin atmosfer dinamiéi iizerinde dnemii etki-
leri vardir. Asagr troposferdeki siirtiinme kuvvetleri ve degisik dlcekli
hava harcketlerinin kinelik enerjisinin disipasyonu baslica, arz ylizey?!
nin pirtziiliik karakterine baghdir.

Mikrometeorolojik maltimatim biiyilk Oleckli mcieorolojil prob-
lemlerde kullanilmasimda bir temel teskil etmek {izere, Tiivikivede, aero-
linamik yerylizii - plirviizlidiik parametrelerinin holeesel ve mcevsimlik
dagihislar hesaplanmistir. Bu gaye ile, Tiirkiyvenin alinusvedi vilayetin-
deki bitki oritisti tiplerinin dagihslarimg ait malamat analiz edilerek,
ana vejetasyon tiirlerinin bolgesel dagibislarn eide edilmistir. Pitki or-
tlisti dagilislar:, bitki boylart ve fenolojik mallumat hirlestiriierck aero-
dinamik pliriizlilik parametrelerinin Tiirkiye iizerinde¥i holgesel ve
mevsimlik dagilislart bulunmustur. Bahis kenusu parametrelerin elde
edilmesinde, aerodinamik pilirlizliiliik parametresi (%) ile bitki boyu ara-
sindaki bagmtiy1 veren ve, ung ve Lettau (1§61) tarafindan gelistiril-
mis deneysel formiil kullanilimstir.

Calismanin baz sonuclart sdyle ozetlenebilir :

I — Tiirkiyede aerodinamik pliriizliliik parametrelerinin yilhk ox-
talamalarimnin bdolgesel dagihslar soyledir :
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Bolge Aerodinamik piiriizliiliik parametresi
(z,), em.
Marmara 36.36
Ega 34.35
Karadeniz 71.65
I¢c Anadolu 8.56
Alkdeniz 56.86
Dogu Anadolu .74
Glineydogu Anadolu 6.73

9850 (Ortalama)

2 — Acrodinamik piliriizlilil parameiresinin mevsimlik degisim
leri fenclojils doncndeki evreleri yunsitmakiadir. Bu degis-
gisimler Turkiyc lizerinde genel olarak kiicliktiir.

3 — Tarnm bitkilerinin hilviimesi ve vejetasyorn boylarindaki feno-

lojik donemler, Tiirkiyede, yaz mevsiminde maksimum, kisin
ise minimum bir pliriizliliige sebep olmaktadir.
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