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Preface

This is the second issue ofeogr fiski raksti/Folia geographicgpublished entirely in
English. As the journal of the Latvian Geographi€alciety, it contains a selection of recent
work by Latvian scholars, or foreign scholars iagted in Latvia. Latvian is one of the “small”
languages of the world, as the Finnish geograpiesi B. Jauhiainen writes in the lead essay of
this volume. Therefore Latvian geographers, likeirtitcounterparts working in many other
small languages (when compared to French, Gernra@himese), have to break out of their
small, circumscribed linguistic domain and publistEnglish, in order to share with the entire
world their general research findings and thoseifpeo Latvia.

Obviously English is théngua francaof the world and thus the avenue most open to the
world for small nations or for any small linguisgatity. It is an avenue even more significant
for Latvia after joining the European Union, if katns are to be fully participating members of
the Union. But it does not mean that Latvian geplgess will abandon working in their own
language. As Jauhiainen argues in his essay, plarigeographic knowledge is significant in
local cultural contexts and local “geographical cgpts are often best expressed in the mother
tongue”.

Edmunds V. Bunkse
Guest Editor
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GENERAL TRENDS

Small languages — small geography?

The production of knowledge and contemporary challenges
for publishing in geography

Jussi S. Jauhiainen

Abstract: The article emerges from the debate concernindighilhg in geography,
especially regarding internationalism, the languaigeublishing, and the scope of geographical
journals. English is the most common language @&nse — though only about 6% of the
inhabitants of the earth speak it as a mother tenfncreasingly, the evaluation of scientific
activities is based on refereed publications inliShat electronic databases (ISI, SSCI, etc.). In
this article | consider the role Gfeografiski Raksti/Folia Geographid®@RFG), a geographical
journal published by the Latvian Geographical Stycie

In the GRFG a total of 53 articles by 51 differanthors was published in 1999-2003.
Human geographical themes dominate over physicairgphical ones. The articles have been
predominantly in Latvian (33) but all articles inde at least a summary in English and there
are also articles fully in English. English and\iah make up a total of 84% of all references.
Russian references are few and references in lathgnages are scarce. Language is significant
in the production of particular geographical knadge and geographical concepts are often best
expressed in the mother tongue. GRFG is a uniqereador publishing geographical research in
Latvian. Small languages contribute significantlymaking great geography.

Keywords: geographical journals, publishing, language, EhglLatvia

In the early 21 century there are more journals than ever availdbt publishing
geographers’ research findings. The internet hadeneasier the on-line access to different
journals of geography — at least for people at ensities with institutional agreements.
Publishing has also become a big business and foamgals with international range have
been launched in geography from the 1990s onwdrdshe competitive academic world
evaluation of geographers’ activities has increaaed one has to become rigorous to publish
and not perish in geography [Jauhiainen 2003].

“Small languages — small geography?” is a delilsdyaprovocative title. This title is
promted to the vivid academic debate that emergedhé early 2% century concerning
publishing in geography. The debate has evolvethiee basic directions: (1) evaluation of
scientific activities and the role of journals inet; (2) questions about internationalism in
geographical journals and practices related tand (3) the language of publishing and the
scope of the journals [Hancock 1999; Gutiérrez &ébH-Nieva 2001; Harris 2001; Samer &
Sidaway 2001; Shos#t al.2001; Garcia-Ramon 2003; Gregstral. 2003; Minca 2003].

In this article | touch on the current debate abgedgraphical publishing from two
viewpoints. First, | present how the institutiozalion of geography is intertwined with the
production of particular geographical knowledgec@®®l, a more specific issue is to consider
the role ofGeografiski Raksti / Folia Geographidhat is a geographical journal published by
the Latvian Geographical Society.

I discuss here what arguments could favor publgkiientific outcomes of geographical
research in “small languages” such as Latvian. Hewnedespite the “smallness” of the number
of Latvian-speakers compared to many languages ligangSpanish, French, etc., not to
mention Chinese...) it should be remembered that sti®@% of languages spoken today in the
World have less that five million speakers.

Institutionalisation of geography and the production of knowledge
Most geographers as well as many scholars outs@ldiscipline agree that geography is
a particularly challenging field of inquiry. ltsale reaches from the intimate thoughts, body and
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surroundings of a researcher to the issues thardbe entire Globe. Nowadays, no aspect is
considered taboo as a research topic in geogrdphgsearch the community of geographers
moves flexibly back and forth in time and spacearifrthe solid inside of rocks to changing
perceptions of people.

Communication has always been a significant elenremfeographers’ activities, from
yesterday’s discourses about the discoveries diremts, to today’s real time on-line Internet
discussions about the effect of globalization abeal level. Geographers communicate in
various fields and through various means: teacivingnd outside the academy, commenting
publicly in the media, writing in different acadermand non-academic journals and textbooks,
producing applied reports for governments and peiemterprises, and so forth.

Many distinguished scholars of the long historygebgraphy have indicated that the
emergence of geography was related to the discowérthe world, the colonization of
territories, and bridging nation and territory ttge by providing geographical instruction in
schools and necessary information for authoritbesrganize territories within national borders
[Capel 1981; Livingstone 1992]. Over the centuthes production of geographical knowledge
has become more complex, so that geography hasopes! itself somewhere between natural
sciences, humanities, and social sciences. Theesaod activities within geography have
significantly broadened during the long historytbé discipline — especially during the last
decades. Figure 1 makes a brief synthesis of thela@ment of geography from a purely
scientific endeavor to a more applied practice @ntbulting activity.

Year University College
Scholar  teacher teacher Researcher Researcher Planner  Manager
2000 —
Research
framewark
programs
Research
Research councils
projects
Countracting & consultin
1900 8 8

Umnmversity Technical & Research
departm ents other colleges institutes

Applied structure

Learned  Djsciplines
societies

1800 — New universities
(Teaching + science)

Academies

Academic field

Figure 1. Institutionalisation of geography and productioh geographical knowledge. Modified from
Grand 1997.

During the first, the “classic geography periodbrfr the late 18 century onwards,
geography started to emerge as a separate acafielshiwith its own identity [Grand 1997].
On the one hand, the geographer emerged as a isdfdlse scientific academy and founded
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learned societies.A scholar was a devoted sciemtisise aim was to find the truth and to
promote geographical discoveries. Academies werartain scientific institutions. On the other
hand, along with the establishment of new univiessiin the early 19 century, teaching and
research were integrated together and first clofigeography were established (Figure 1).

The emergence of geography as university disciplias linked to the early Icentury
Humboldtian ideals of civilization in which the aiof university was to search for truth through
the interaction between teachers and studentsatitemomy of the university would guarantee
the means, methods, and scope of research. Ttligsis to the Habermasian notion of science
with practical humanistic interest, where the aim to expand knowledge through
communication [Habermas 1971]. However, in theetapart of the 19 century the seemingly
innocent “what is where” geographical research wsedd to build up and strengthen the then
emerging nation-states [Capel 1981].

The second, the “applied geography period” periidrted from the late f9century
onwards. During that period the scope of geograpitpanded and the discipline emerged as a
normative tool. Besides the academy and the uniyerhe figure of the geographer was
connected to specialized institutes devoted fulyetsearch; and to applied colleges devoted to
teaching, and to a lesser extent, also resear@n{iGt997] (Figure 1).

The idea of this new geography as an applied teahfield of study can be interpreted as
a certain interaction and merging of interest betwgovernment and science. Following the
early 20" century Weberian notions about the role of theensity, science is an important field
through which one can find clear technical soluidar problems of society. The idea of a
university is not to be involved in political lifer to decide what is right or wrong in society.
The aim of the researcher — a geographer, forrinsta is to find the truth or the applied
solutions for specific problems. Later on polititsadecide to implement those solutions that are
deemed to be good for the nation [Habermas 19 i§ linked also to the notion of science
as having a technical and rational activity whose ia to reproduce society [Habermas 1971].
Geography, as many other disciplines during tHecMtury, became a useful normative tool to
help the governments of established nation-statesdanize and use their national resources
most efficiently [Capel 1981].

During the third, the “contemporary geography péftiofrom the latter part of the
20" century onwards, the activities in the disciplinpanded further. Geography emerged as a
contracting and consulting activity in national @ntérnational research projects and programs
in and outside the university [Grand 1997]. Geobesp became appointed to the positions of
project researcher, planner of research councits msanager of broad (inter)disciplinary
research framework programs (Figure 1). This igddhto the idea of the university as an
enterprise that is able to market and sell knowdedgwas found that often it was enough to
reflexively modify existing knowledge for particulasocial and economic contexts, so that
basic, fundamental research declined in many fieldsiversities became socially and
economically fully responsible for their activitiemnd research output was continuously
evaluated for its pragmatic relevance. The aimntéri, trans- and post-disciplinary research
programs at the university was to produce new aginowledge. In short term this can direct
the attention away from seminal scientific research

One such trend is the Research Framework Prograthe &uropean Union (EU) that is
a cornerstone of EU science policy. Collaboratieémorks of scientists within the EU have
proliferated rapidly and joint projects, researdfirastructure, and institutes have become
common. According to Frenken (2002, 568), smaltet more peripheral countries of the EU
are increasingly integrating into large researemiwork programs by reducing their national
orientation in research over time. Larger and nuamtral countries in the EU are today better
integrated in the inter-EU research programs arsgareh collaboration. Scale advantages
obviously render larger countries more attractiggiers than smaller countries.

Geographical publishing and the production of knowédge
Geographical knowledge is “textual”, divided betweneritten texts, visual elements such
as pictures, photos, and maps, and unwritten esgryekperience. There is need for
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geographical knowledge everywhere, so around tldb&sbne finds different communities of
geographers. Often geographers communicate diredgtlyin the community they live in,
because a lot of geographical knowledge is plaeetip [Harris 2001]. This means that
geographical knowledge is produced in very mangulages and often in the local language of
the place. The question of language is importanabse language represents also the way of
thinking, and it provides a framework for expregsiour experiences and ideas [see Minca
2003, 164-166]. Despite itglobal reach geography is very much a local andeplmound
scientific activity.

In the world there are over 6,000 languages of wiisout 70 have at least five million
speakers. By the late 1970s, Harris & Fellmann {1@®unted that there had been published
3,445 geographical periodicals and serials in 10@ntries in 55 languages. Many new
geographical periodicals have been launched sheterésearch was done. However, currently
there is a trend towards linguistic homogenizatibe, the use of English in the language
practices of geographical journals [Shettal. 2001]. English-speaking geographical journals
have been launched in non-English speaking cognamnel some traditional journals have even
changed their language into English. Very oftenrghare at least abstracts in English in
periodicals [Harris 2001].

Today there are two major reasons for geograpbigblishing in English. First, it is said
that English is the global language of science iaqtovides the only possibility to reach the
international audience. This might be true, bupdesEnglish as the “lingua franca” of many
contemporary geographers, only about 6% of thebitdwats of the earth speak it as a mother
tongue [Harris 2001]. Garcia-Ramén (2003, 2) ingisathat English as a global language
privileges the geographical discourse of Angloplom@d excludes those not feeling so
comfortable in English.

Second, today in Geography (as well as in manyrodigeiplines) the evaluation of
scientific activities and universities is reguladgnducted by funding authorities. Following the
dictates of today’s globalization discourse sclolsinould be visible at the international and
global level as often as possible. Unfortunatelyisidifficult to have a good measure that
articles and periodicals have on the developmersci@nce. The easiest and increasingly used
way to measure international impact is to use maat bibliographic databases of scientific
journals. Citation Indexes are becoming the refezgroint in national boards for measuring the
quality of publications [Garcia-Ramoén 2003, 3]. Omeample is thdnstitute of Scientific
Information Science Citation Indeand Social Science Citation Indedatabase (ISI database)
that contains 18.7 million articles, reviews or ka@views published in certain academic
journals from 1986 onwards (ISI 2003). Nevertheléssse databases contain only selected and
limited numbers of journals that are published inglish.

Language matters, particularly in human geograpbythe field is dealing with people in
different cultural contexts. For this same reasbysal geography has generally less direct
challenges posed by language. However, concepdtializ and expression of particular
geographical phenomena are influenced by languagéysical geography as well. The rise of
globalisation in geographical publishing means thaglish has not only become the language
of expression but also a framework that influentesmindset of geographers. Garcia-Raman
(2003, 1-3) argues that Anglo-American geographg bained undisputed hegemony in
geography — at least in such human geography jtsutihat are counted in the ISI database. For
many geographers in these journals “there is nceplar the ‘Other’ [geographical] traditions”
outside the Anglo-American one (see also Greggdai. 2003). This issue is accentuated by the
exclusionary and masculinist Anglo-American refargesystems in these journals [Berg 2001];
and by requirement of having current referencesifAinglo-American geographical literature
[Minca 2003, 166]. This is the trend, not with steng the fact that much of the best
geographical literature is not in English [Harr302].

The journals of human geography included in sdientdatabases such as tBecial
Science Citation Indeare not as international as it first seems toGadiérrez & Lopez-Nieva
(2001, 67) studied 19 of the most known human ggagr journals that are included in the ISI
database and their publications in 1991-1997. Theome was that most journals did not have
a high international profile if the nationality afticle authors or of editorial boards members is
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counted. Almost three out of four (73.4%) artidlegshese journals of human geography came
from the USA and the UK, and the great majorityeditorial board members was either British
or American.

Geografiski Raksti / Folia Geographica

The insitutionalization of geography and recentadeb on geographical publishing have
an impact also on Latvia. To contextualize the entrichallenges | take a brief overview of the
development of geographical research in Latw#eografiski Raksti / Folia Geographica
(GRFG) was founded in 1929 by the Latvian Geogregiltbociety. The aim of the journal was
to publish scientific geographical articles fromthbophysical and human geographical
viewpoints [Krauklis 1999].

Geographical research in Latvia dates back to #fecéntury. Thus it did not emerge
with GRFG or with the establishment of the Insttaf Geography in the early 2@entury. It
was nevertheless important that the GRFG contaseéehtific geographical articles in the
Latvian language. During the first period (1929-8P3ix volumes were published. The
launching of the journal was connected to the eprarg of Latvia as an independent state. As
in many other countries, due to national pridehaf people, educational and practical needs of
the state, full academic structures in geographsevestablished, regardless of the quite small
size of Latvia and the number of its scholars. @esithe university, geographical research was
conducted also at the Academy of Sciences.

The new state needed systematic geographical kdgevlabout its territory published in
Latvian. Krauklis (1999) indicates how GRFG helgedulfill this task with articles such as
“The geographic regions of the territory of Latvlay ederts Ramans in 1935, “The geography
of Latvia's soils” by Jnis Vti § in 1929 and “Latvia’s bogs” by fris Nomals in 1930.
(Ramans 1935, ¥ § 1929, Nomals 1930) These kinds of comprehensividrial overviews
were common to many national geographical jourofj@ung independent states.

During the Soviet period geography emerged as aenamplied structure. It was
integrated into the centrally-planned system fa tise of natural and social resources of the
Soviet Union. Geography at the university paid nettention to teaching than research, as was
the case before. Most scientific, geographic reteavas conducted at the Academy of
Sciences. During the Soviet era GRFG was not fhdalisHowever, the publication concerning
geographical phenomena in Latvia did not ceaseist entirely. Some findings were published
in Latvian in the publication series of the Academfy Science and others by the State
University of Latvia. Some research was publishisd autside Latvia in the Soviet Union in
the Russian language.

The regaining of independence of Latvia in 1991cgdageography once again on the
agenda in the country. There was a need to ‘renmgi@pendent Latvia and its particularities
during the transition period from autocratic to @ematic rule. The annual publishing of GRFG
was reinstated from 1999 onwards and the journek tthe initiative to emphasize the
contemporary changes in Latvian environment andegocExamples of such topical articles
are: “Reproduction of population in Latvia duringurisition period” by Fsla Eglte in 1999;
“Latvian population mobility in the transition ped” by Andris Bauls and Zaiga Krigje in
2000; “Seasonal and long-term changes of riverhdisges in Latvia” in 2001 by Agrita Briede,
M ris K avin§, Valerijs Rodinovs & llga Kokade; “Prospects for regional development in
Latvia: trends and strategies” byt€ris Si is in 2001; and “Changes in the city centre of
Riga” by Harald Standl in 2002 [Et¢ 1999; Bauls, Krigpe 2000; Si is 2001; Briedeet.al.
2001; Standl 2002]. Also more general, broaderiatatdisciplinary approaches have appeared,
such as “Living with diversity in Latvia: peopleature and cultural landscapes” byolfs
Krauklis in 2000. [Krauklis 2000]

A total of 53 articles by 51 different authors hdeen published in the GRFG between
1999-2003 (if all published texts are counted &islas — Table 1). There is a dominance of
human geographical themes over physical geogrdptmes. With one author alone there have
been published 30 articles and 23 with several aagth- the latter most often in physical
geography. The articles have been predominantlizaitvian (33) but there have been also
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articles fully in English (19) — especially for tipeirpose of International Geographical Union
(IGU) world congresses. All articles include atdea summary in English that makes the
journal accessible also for those who have the canghof English but not that of Latvian. The
articles appearing only in Latvian were reviewstltd activities of the Latvian Geographical
Society.

Counting the relation between the articles in Eigland in Latvian, it should be
mentioned that for the IGU world congresses oflttternational Geographical Union 2000, the
entire journal was published exclusively in Engliddevertheless, there are in “ordinary
volumes” increasingly articles in English with surmmes in Latvian. English is also becoming
dominant in the use of references, despite theidmatorientation of the journal. References in
English and Latvian make total of 84% of all referes. Meanwhile the use of Russian
references has diminished to a few and there dyesoarce references in German or French or
other languages (Table 2).

Table 1
Contents ofGeografiski Raksti / Folia Geographic999-2003
allpages | allpages|  alaricles it | NEL | ooty | geomraphy | authors.
1999 173 16 1 15 12 2 21
2000 80 9 9 0 4 3 12
2001 109 11 2 8 6 3 16
2002 108 7 5 2 4 2 12
2003 119 10 2 7 5 5 14
total 589 53 19 32 31 15 51
Table 2
Language of references @eografiski Raksti / Folia Geographich999-2003
Latvian English Russian German French other| total
1999 105 68 32 6 3 1 215
2000 38 56 13 2 3 1 113
2001 87 80 2 5 1 1 176
2002 36 54 5 16 2 0 113
2003 53 123 11 26 2 3 218
total 319 381 63 55 11 6 835
% 38.2 45.6 7.5 6.6 1.3 0.7 100.0

Conclusions and open suggestions

Today, postcolonial and postmodern world-viewsi@gé the modernist search for final
truth and order that have been an integral path@fdevelopment of geography. One result in
geography is the search for plural approaches whHealing with cultural diversity.
Nevertheless, globalization is bringing more honmizgtion and economic rationality into
academic and non-academic geographical practices.

In the phase of the European Union enlargemens éstimated that evaluation and
assessment in science will increase in the menthgerss It is becoming a norm in geography
that most impact is given to publications that hdween published in peer-reviewed
international journals with a certain import fact8ometimes in the evaluation system are also
taken into account publications and books by reizeghinternational publishers. However,
many of these international journals in English ae&her very international nor global. This

12
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narrow evaluation based on “international” scieatifatabases can be conducted in some fields
of science but it does not suit well for geograpbgpecially for human geography that has
significant cultural and linguistic connectionsth@ places it researches.

A further challenge to geography is the Europeambaization of university curricula
that is taking place. In general, to be more irdtsgt, it is expected that scholars from countries
of “small languages” should use English more oftetheir teaching and publications as well as
in references. In the Baltic States the departmaingeography are quite small and the research
units are smaller still when geography is splibisub-units. The further integration into EU
research frameworks will raise the question in ttivee Baltic States, for example, whether
there is a possibility or even a need for Ph.Dnfyng in the national language? If the language
of science is English and geographers in the tBedttc States publish their research outcomes
in English, what will be the future of geography@BRFG?

The history of the institutionalization of geogrgplindicates the broadening of
geographers’ activities. Today in Latvia these hea® over from classic fundamental research,
to applied research, and further into contractimgl @onsulting activities. The two very
specialized extremes of geography — the speciatizeshtist in the academy and the manager of
international research framework programs — areesgmted by those geographers whose
language is most often English. However, thereemygaphy outside these extremes and a need
to continue teaching and publishing in “small laages” such as Latvian.

Integration of Latvia in the European Union willciease the number of geographers
involved in contracting and consulting fields. Téeis need for particular geographical
knowledge in the territorial organization and regibdevelopment policy in Latvia. In my brief
encounters with Latvian policy makers | have notedt there exists misunderstanding
concerning regional development, regional polieyd ¢he EU Structural Funds. This is at least
partly so because there is not enough concepttializaf the region and regional development
theories — major concepts in Geography — in thevidatlanguage and in Latvian contexts.
Furthermore, in Latvian as in many other languat®es,geographical vocabulary is place and
context sensitive. Many specific geographical wardkatvian do not translate very easily and
directly into English. | observed this when dis¢ngswith Latvians nuances of different
landscape types in a seminar (2002) in Estoniaallogyuistic usages and one’s mother tongue
are very important in grasping sensitive geograph@nces. For scientific and applied research
and their implementation it is important to knowe tkoncepts, terminology, and theories
profoundly also in one’s mother tongue. Neverthelégcause in the world most geographical
literature is written in languages than other Latyithere is also a need to know other
languages, and | would recommend at least Enghalgsian, German, and one Romanic
language. This makes it possible for geographessral countries to follow many fields and
develop ideas in one’s mother tongue as well asfareign language.

Today in Latvia, besides GRFG, there are other ggatry-related publications in the
Academy of Sciences and at the University of Latam well as at sub-branches of the
University and in several research institutes arghmizations of public authorities. Ministries
and other authorities publish research papers bgrgehers, but they do not have a particular
journal devoted to geographical issues. GRFG ibajlp the most significant journal for
geography in Latvian.

My recommendation for GRFG is that it should remaimgeographical journal about
Latvia. It should contain viewpoints from both humand physical geography. My suggestion
is that all articles should be in Latvian with bland figure texts in Latvian and English and a
full-page summary in English. | think that many esis of geographical research are best
expressed in the mother tongue. For Latvians theeeplenty of opportunities to publish in
English elsewhere. | also suggest writing alsoewsi in Latvian about different significant
geographical concepts and theories — maybe a cofigdicles in each journal issue. In a few
years this would become an invaluable referencesfiodents, scholars and policy makers in
Latvia. A final recommendation is that the jourmaluld be accessible on the Internet — even
the journals from the 1920s and 1930s.

GRFG has an important mission. GRFG is globallynaque arena in which there is
published geographical research in Latvian. Thiglast create a very significant patrimony in
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the global, national, and local production of geqirical knowledge. GRFG is a vital element
in promoting global diversity in geography. Smalhg§uages contribute significantly in making
great geography. Besides this, following the Halasiem concept of emancipated interest,
GRFG could be one channel for fruitful critical ériction between geography, geographical
development, and politics in Latvia.
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Landscape seasons and air mass dynamics in Latvia

dolfs Krauklis and Anita Draveniece

Abstract. Latvia is located in the middle of an area wheeeltbreal and nemoral zones
and the regions of oceanic and continental climatet, and it was studied as a model territory
of the most typical variation of boreo-nemoral ece. The subject of this study was seasonal
dynamics of the state of landscapes and diachrdimkssbetween seasons.

It was found that landscapes undergo 12 seasoa@ssor seasons during the annual
cycle of insolation and air mass occurrence. Eaasen may be distinguished by a definite
amount of solar radiation, distinctive state of thead water balance, phenological state of
vegetation, and a distinctive occurrence of diffier@ir mass types and their particular
“association”. During each season these varialilesvsa particular combination of numerical
values and a distinctive landscape pattern.

Although Latvia is a country of humid climate, omesage 4 months/year evaporation
exceeds the amount of precipitation, an equallyg ltime evaporation is less than precipitation
and for the remaining 4 months evaporation is closezero, but precipitated water is
accumulated in the form of snow. During 8 montted,nadiation is positive in Latvia, while for
9 months/year subpolar (subarctic) air is the rfresfuent air mass type, and only three summer
months show a slight prevalence of warmed subpailarHowever, for spring and summer
seasons a typical air mass is mid-latitude air, logummer subtropical air arrives which is yet
less frequent than arctic air which is brought &ivia in autumn, winter and spring seasons.
The geographical position of Latvia is one with @evalence of transformed maritime air
masses in spring and summer (mean yearly frequéna);, and occurrence of typical maritime
air in autumn and winter. Continental air affecéd\ia infrequently.

Key words: landscape season, air mass types, net radiatienipfiation, evaporation,
boreo-nemoral ecotone.

1. Introduction

Geographical landscapes of Latvia, similarly tosthelsewhere on the edge of mid-
latitudes between 56°N un 58°N, receive abundamight in summer, when the sun lies above
the horizon more than 17 hours a day and therefm@ation is almost as high as near the
equator. On the other hand, in mid-winter, whendag-length is less than 7 hours, the rate of
incoming solar radiation in Latvia is the nearly tbame as the rate received by the subarctic
zone. As a result, air masses experience releeasosal variations, too, and these affect solar
radiation and the heat and water cycles in landscalloreover, the latitudinal gradients of
solar radiation vary during the year, and consetjyieihe movement of air masses over
different latitudes, from oceans to continent, d@mel nature of westerly air flow (westerlies)
undergo corresponding changes.

From a geographical point of view Latvia is the m@presentative area of the boreo-
nemoral ecotone, holding a middle position in refatto its northern, southern, eastern and
western boundaries, and is located in the widestgfahis ecotone (from the south of Finland
to north-east of Poland). The widest part coirgidéh the submeridional boundary between
the European “peninsula” and continental part bwith specific patterns of nature zonality
[Krauklis 2000; Krauklis, Zaria 2003], but with respect to annual temperatureggan
(commonly used for assessing the degree of clic@iénentality) is close to the 22°C isotherm
(Figure 1).

The subject of research was the seasonality adtdte of Latvia's landscapes induced by
zonal patterns of insolation and air mass circotatirhe present study was aimed at developing
a vision of landscape as a diachronous cycle ofesonal variations and to contribute to
understanding of the boreo-nemoral ecotone (ecotindoreal coniferous and nemoral
deciduous forest zone) from such standpoint.
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Figure 1. The approximate boundary of the ecotone betweetlopean boreal and nemoral zones (dashed line).
Isopleths of annual temperature ranges in Fahredbgrees, with Celsius equivalents in parentheftes
R. C. Scott [1992].

2. Data and methods

To describe the division of the year into seasonsta trace the diachronous nature of
and links between the seasons, a comparative stifidpet radiation, air temperature,
atmospheric precipitation, air mass types and thte ®f vegetation was carried out, taking into
consideration the diurnal rhythms and interannualiations. While the annual course of
different air mass types is usually left beyond #wepe in such kind of studies here it is
followed up. For this purpose, the observation dataa 11-year period (1990-2000) were
extracted at the Latvian Hydrometeorological Agerenyd long-term means were considered,
too (Table 1).

Net radiation is defined as the difference betwbengain through incoming short-wave
solar radiation and loss through reflected shotevand emitted long-wave or terrestrial
radiation. In Latvia, actinometric observationscliging net radiation measurements, are
carried out only in one station, yet the observatitation site has been relocated three times.
For a long time (1948-1972) the station was locateRiga (56°58 N, 24°02") and the long-
term means of net radiation used in this study Hazeen calculated after the measurements
made in this site. Since 1991, after relocatiomfitoseni (57°09°N, 25°54E", Vidzempland),
the station islocated in Zilani (56°31'N, 25°55 E, on the DawgavUnfortunately, a
considerable number of data gathered during thgeht period of the study were rejected due
to low-quality and even missing measurements. Asltethe authors used for this study the
data for 6 years (1986-1988, Zoseni, 1994-199tyila

Air masses were determined for the 11-year perisidgutwice-a-day (00 UTC and
12 UTC) upper air observation data for Riga ana dlepaja (till 1992). M.Geb’s [1971]
method, which is based on climatological identifima of air masses at the same time checking
them with respect to their typical heat contente(opotential temperaturgsy) at 850 hPa
level, was applied. The method implies the analgbisontal zones and weather systems at that
level. A distinction is made between maritime (trdnsformed maritime (x) and continental (c)
air masses, considering that transformation of tinaeiair into x air requires at least 24 hours.
Transformation of an air mass is caused by sevaabrs, such as surface temperature,
moisture and topography. The type of air massdtaig, whether cyclonic or anticyclonic, also
has a bearing on its transformation.
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The 850 hPa level is roughly at the height of 1ng, kisually above the atmospheric
boundary layer with almost no diurnal temperatuegiation. Consequently, the underlying
surface, such as a cool sea, does not affectthenaperature.

Table 1
Basic source data*
Monthly sum of net radiation (Zos ni — 1986-88; Zil ni —1994-96), MJ/n?

Years | Jan Feb Mar Apr Mai Jun Jul Aug Sep Oct] No! Degt rYea
1986 -0.9 3.8 72 166 278 351 260 192 62 p.7 -9.6 .9 -B 1373
1987 -0.24| -14.0 18 156 183 213 342 224 107 60 11 .6 31306
1988 0.28 9.2 46 232 42D 295 336 193 115 a4 -0.3 {11689
1994 7.3 53.0 115 145 319 271 429 235 94 37 -28 -321645
1995 -50.8 12.0 94 222 327 399 363 292 116 12 -44 60 -| 1682
1996 -41.0 | -52.0 -32 166 260 352 300 295 122 28 4 -B.-23 1367
AVG -14.2 1.9 52 181 299 314 338 239 1p3 31 -14.619 - | 1512

Normal | -25.8 -8.4 53 209 327 365 3217 226 13p 25 -13 -29 1543

Air temperatures at 2m (Rigalc

Years Jan Feb Mar Apr Mai Jun Jul Augd Sept Oct NgvDec Mean
1990 0.9 4.4 4.7 8.2 10.9 152 16|3 17.0 10.7 76 .7 |3 -05 8.3
1991 -0.1 -3.3 1.9 5.9 9.1 14.2 17.8 181 12.7 1942 0.5 7.4
1992 1.3 0.3 2.9 4.7 12.1) 16.4 184 17,9 13.3 B8 5 [ 0.9 7.8
1993 -0.5 -0.3 0 6.3 15.2 13.4 16.f 15(1 9.0 61 .8-83 -0.6 6.4
1994 -0.7 9.1 -0.1 8.2 9.9 13.4 19.8 17|12 13.5 6.0 2.0 -0.6 6.6
1995 -2.7 1.6 1.9 6.0 11.2 17.6 174 17,4 12.3 .30 -5.6 7.2
1996 -6.4 -9.0 -3.0 6.1 11.9 14.4 15.8 19,2 10.3 5 8. 4.6 -4.9 5.6
1997 2.1 0.3 0.5 3.6 9.6 16. 19.6 20|14 12.4 54 2 P -34 7.1
1998 0.5 0.2 -0.5 7.7 12.6 16.Y 167 15 12.7 68 .3-4 -29 6.8
1999 -2.3 -4 2.0 9 10 194 19.9 171 14)9 7.3 2203- 7.9
2000 -14 0.8 1.7 10.7 12.7 15.1 1700 16.3 10.9 01p. 5.2 15 8.3
AVG -1.2 -1.6 1.1 6.9 11.3 15.7 17.7 17.8 12)1 7.2 1.6 -1.5 7.2

STDEV 2.2 4.3 2.0 2.0 1.7 19 14 1.6 17 18 32 42 22

Normal -5.0 -4.8 -2.0 4.6 10.7 14.3 17.1 157 11}7 6.2 1.5-2.6 5.6

Precipitation (Riga), mm

Years | Jan Feb Mar Apr Mai Jun Jul Aug Sep Oct No! Det arvYe
1990 67.3 44.6 35.2 4.1 37.6) 73. 108 102.6 110 2 69.72.9 27 752,
1991 345 44.6 41.9 20.2 829 1083 19.9 6p.7 151.57 56.2 35.3 715
1992 52.5 42.3 38.7 52.1 345 516 52.6 49 117 §2.84.2 39.2 696)
1993 62.5 53.0 26.2 18.4 7.9 35(4 149.4 10p.6 14.59.5 8.2 59.5 654
1994 51.8 14.5 41 62.6 44.9 79(1 15.5 78.7 69.2 369.61.2 53.6 641
1995 53.6 48.6 51.6 34.3 73 104[9 43.1 8.7 59.6 .9 76 46.3 26.5 700
1996 32.0 46.5 16 16.3 80.4 41)8 88.6 14.7 20.8 597.58.1 46.9 560
1997 32.2 33.3 22.9 52.9 720 81}6 38.7 25.3 g7.676.11| 67.5 46.4 731
1998 42.2 59.5 20.9 21.2 54.4 525 1051 101.1 31.84.4 20.8 51 665
1999 80.5 88.4 28.9 32.8 405 318 5.9 1164 §6121.6 27 91.9 782
2000 39.7 27 66.3 18.3 29.9 48|4 150.3 69.4 21.2 .343 65.9 29.9 610
AVG 49.9 45.7 354 30.3 50.7 64.4 752 72.9 78.6 85.21.75% 46.1 681

STDEV 15.7 18.9 14.7 184 23.9 26]7 48.1 32.8 411.336.8 23.6 18.8

Normal 35 31 27 37 46 64 83 75 65 58 54 42 617

* Monthly data from the Archives of Latvian Hydrometelogical Agency; normals (long-term means) for tie¢ radiation after
Reference book on the Climate of the USS8§ue 5, part 1 [1966], for temperature and pittion afterLatvijas dabavol.2
[1995].

Pseudopotential g5o Or equivalent potential temperature (Theta-e) serae a good
indicator of an air mass. It can be used to compatlke moisture content and temperature of the
air. gsois the temperature an air parcel would have ifedhigertically from some pressure and
temperature until it became saturated and all wedpor were condensed out by a pseudo-
adiabatic process (it is assumed that water vdmtrcdondenses out immediately falls out of the
parcel as rain) and then the parcel were broughadiabatically down to the 1000 hPa level.

In the upper air, the observation data of 850 hétative humidity, temperature, and
dewpoint were extracted, and the two latter weredufr calculation of pseudopotential
temperatures.

Air mass frequency was calculated taking into adesition the days with frontal
passage, i.e. 100% included also the days whensfroroved over Latvia, but, for the
description of a particular air mass, the frontgenvexcluded. It is common for Latvia to be
affected by sequences of fronts, yet it is alsoadrtgnt to note that between two similar air
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masses or at a gradual transformation of an airsrmaaboundary cannot be drawn. Frontal
passage is connected with a sharp discontinuitiemperature and humidity values at the
surface and the 850 hPa level, but within one a@ssrthe same weather remains for several
days or at least one day. Distinctive air massegvstifferent types of weather and it strongly
depends on the season. There are various hydrometgovisible water manifestations
following vapour condensation in the atmospherg, fg, clouds, rain, snow, mist, which are
observed both in a frontal zone and within an assn

The labor-consuming nature of air mass identif@atand the lack of any preliminary
study of that kind in Latvia were the main reasforghe relatively short duration of the period
subjected to investigation. Besides, the most cete50 hPa charts were available only from
the last decade of the 2@entury, because the DWD began to deliver Europeteorological
Bulletins to the Latvian Hydrometeorological Agenoynly after restoration of Latvia's
independence. The Bulletins contain, along withopeis surface weather charts at 00 UTC and
surface weather charts of the Northern Hemisphiet®.80 UTC, also the 850 hPa 12.00 UTC
chart. However, the period 1990-2000 turned ouigdhe warmest on record and, in order to
encompass the whole set of air masses that magt aféé¢via, the study sometimes had to be
extended back to 1987 [Draveniece 2003].

Each air mass is a widespread body of air andviersoan area which is commonly larger
than the territory of Latvia. It is true that thanse air mass over landforms of different relief
(uplands, lowlands) and under the influence of iogemgraphical factors may produce different
amounts of precipitation or exert distinctive effeon the surface temperature. Yet this aspect
and transitional conditions during passage of aphesc fronts (transition zones between
different air masses) are not treated in this wawsides, the differences in the annual cycle
and seasonal variations in different parts of laawie only slightly touched upon. The study is
for the greatest part grounded on the observatmilsmeasurements performed in the central
part of Latvia (Riga), and consequently the findirgpould be mainly attributed to the central
region. However, discussing the results of thigdgt an emphasis is put on the facts and
conclusions which might be significant for the whalf Latvia and even for the entire boreo-
nemoral ecotone.

3. The cycle of the seasons induced by the zonalfean of insolation

3.1. The periods of negative and positive net radian

The net radiationRnj) is the solar energy absorbed by the earth (laddnaater surface).
The annual course afet radiation (Rn) clearly shows two periods: on average for four
months — from the end of October through the setatidof February — the mean diurrihtis
negative in Latvia, and during the remaining eigloinths it is positive (Figure 2).

The termnegative Rntmeans that the influx of solar radiation to thetlgarsurface
(incoming short-wave radiation or insolation) doesmceed the total amount of reflected short-
wave and the emitted outgoing long-wave radiatidiffd§rence between the net long-wave
radiation at the surface and atmospheric counthatian, primarily by clouds). As result, the
heat and water turnover in the landscape is veamjtdd, the majority of living beings
experience biological dormancy, and a great pamigfatory birds have left Latvia. The mean
diurnal sum ofRntis positive, when the incoming short-wave radiatixceeds the energy lost
to space. Therefore heat may be gained and acciedula atmosphere through vigorous
turbulent updrafts from the land and water alonghwitensive evaporation and active life
processes are possible.

The seasonal changes of insolation and net radiatem from the annual course of day-
length and the height of the Sun, which dependemgraphical latitude. However, the influence
of this factor is strongly modified by atmospherewation, which brings to the territory of
Latvia both maritime and continental air masses lfaae originated in different latitudes and
therefore differ greatly by their heat content, shaie, wind speed and particularly by cloud
cover. Therefore the annual course of net radiaianuch like the curve of sunshine duration,
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which briefly reflects the dynamics of the day-léngelative to the height of mid-day Sun and
the number of days with cloudy or clear skies (Fég®, Table 2).
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Figure 2. Above the mean hourly net radiation in MJ/m? averageg gix years within 1986-1996 period. The
isopleth interval is 0.05 MJ/mBelow the mean hourly air temperature (thermograph)dat°C
(Riga) averaged over 11-year period 1990-2000.i¢ra R57°N, 24°E), the difference between the
standard time and local solar time B4 minutes.
The cycle of the seasons: MW — mid-winter, LV -elatinter, PSP— pre-spring, ESP — early spring,
FSP — full spring, PS — pre-summer, ES — early semiS — high summer, LS — late summer, EA —
early autumn, FA — full autumn, PW — pre-winter.
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Table 2
General information (Riga)

Data Jan Feb Mar|  Apr| May Jun Jul Aug Sep Ot  Npv c DeYear

Day-length
(hours, 7:21 | 9:24 | 11:43 | 14:13 | 16:31 | 17:47 | 16:40 | 14:40 | 12:38 | 10:00 | 7:28 | 6:45
minutes)

Height of
midday Sun 118 | 199 | 308 | 42.7 | 51.8 | 56.3 | 54.6 | 47.2 | 36.1 | 246 | 146 | 9.7
(degrees)

Clear skies 1 14 | 32| 20| 33| 18] 27 17 18 oy op ol6 21
(days) *

Cloudy days* 20.6 17.0 12.5 12.9 10.2 11,0 12.0 810. 10.9 16.9 22.2 21.5 178
Sunshine 36 61 140 197 268 282 276 235 166 9L 35 25 1B12
duration
(hours)

Relative
sunshine 18 25 42 49 56 57 56 54 48 32 17 14 44
duration (%)

Incoming solar
radiation at 41.4 | 98.4 | 246.7 | 379.1 | 568.9 | 549.7 | 564.5 | 460.3 | 262.8 | 129.2 | 48.8 | 28.8 | 3379
surface
(MJ/m2)

* After Reference book on the Climate of the USS$te 5, part 4 [1969]; clear skies are repoae®-2 units of total cloudiness
and cloudy days as 8-10 units of total cloudiness.

The rest data aftdReference book on the Climate of the USSdRie 5, part 1 [1966]. The relative sunshinetiom is the recoded
duration expressed as percentage of the longesibpesluration of that specific time.

In the beginning and the end thfe period of negative net radiatidin other words —
winter) the day-length in the central part of Latis ca 9 hours and the height of midday Sun is
around 20° (at winter solstice — December 21 —etlpegsameters are only 6.5 hours and 9.5°).
Winter is also remarkable for the highest numbeclofidy days and the least number of clear
days, so that the actual duration of sunshine sherto 15-20% of the maximum sunshine.
Consequently, the intensity of solar energy inflaxquite small; moreover the cloud cover
reduces the long-wave radiation emitted to the s@aw the reflected radiation. As a result,
during four months the mean diurnal sunRuottis only slightly below zero, and for some hours
in the midday usually is above zero.

The described state of landscape is typical of wirtter, which lasts from around a
month before to a month after the winter solstidee previous phase or pre-winter still shows
a small decrease &nt, but during late winter an increaseRYfitis clearly seen (Figure 2).Yet,
the division of Latvia's winter into phases by dsgse, minimum and growth &tnt is of
secondary importance, because the influence ofsh@we circulation commonly makes the
average differences within one phase larger thi@mphase differences, and, besides, the lowest
diurnal radiatiorRnthas been observed in mid-, pre- and late wintebl@ 1).

Of much greater heterogenity is the two times lorggziod of positive net radiatign
which encompasses the customspying, sunmer and autumeeasons. This period consists of
a phase of stabRRntgrowth (second half of February to first half o&i¥ with a steeper growth
from the middle of March till the middle of Aprind stable decrease (end of July to end of
October, with a steeper fall from the beginningfafgust till the end of September), and the
culminant phase (yearly maximum) between the twotimeed phases.

Although generally viewed, the annual cours®ntfollows the curves of day-length and
the height of mid-day sun, during the culminantgghgrom the first half of May through the
end of July, such relationship is not observedhibeginning and at the end of the phase, the
height of midday Sun is 51.5° and the day-lengttb Iurs, but in the middle of period
(summer solstice) these increase to 56.5° and ath8dsours. However, during the entire phase
the sunshine duration and al&nt stay invariably at a high level. The latter sugsss
1.2 MJ/m2-hour 3-5 hours per day on average (Figliurdén explanation behind this is that also
in summer the radiation pattern strongly dependshenchanging cloud cover determined by
atmosphere circulation. However, tRat culminant phase (as distinct from the period with
negativeRn{) coincides with the yearly minimum of cloudinessdathus with the phase of
maximum potential sunshine (Table 2).
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Consequently, by average indices, the first haal and the end of July are significant
“turning” points clearly seen from the annual cue Rnt cloudiness and sunshine duration,
but within this period, the three indices do nabwlsubstantial seasonal variations. In reality,
the situation of each particular year is more cacaptd. A more or less continuous culminant
phase ofRnt which would last for 2.5 months may occur rarely,it happened in the summer
of 1995, when Rnt in MJ/m2-month was 327 in May9 &June and 363 in July. In most cases,
one of the three months stands out against the ttloe the data at our disposal showed that, in
the six years studied, the highest accumulated moRnt was three times in June, twice in
July and once in May; besides once it reached tagimum even in August (1997), which
perhaps could be considered untypical. On avetaggetyears showed highgntin July than
in June (Figure 2), but according to long-term ager values (climatic norms), which were
calculated some time ago, it has been slightlydrigh June (Table 1).

3.2. Annual course of air temperature against the dckground of net radiation: lag
effects

The annual course dir temperature (T) is similar to that ofRnt, yet it shows some
specific features. The most important (in the ceindé this article) is the temperature inertia or
time lag, which manifests itself as a one-monttagléh relation to the seasonal cycleRifit
TheT lag or delay exerts an essential effect upon tlysipal and biological state of landscape,
and forms the basis for four seasonal phases wjitisal “transitional” nature. These are pre-
winter — a time from the outset of the negatRr@period until setting in of a period when mean
diurnal temperatur€T,) steadily falls below zero; pre-spring — from thmel ef the negativ&nt
period until stable rise ofy above 0°C; pre-summer — from setting inRwft culminant phase
until the rise ofTyto the mean value &F of the warmest month; late summer — from setting i
of steadyRntfall until the beginning of steadl fall (Figure 2).

The lag effect becomes strikingly apparent, whemparing the numerical values Bt
andT,in the seasons of their growth and decrease. Duhiegyernal and autumnal equinoxes
(21 March and 23 Septembdtis roughly the same (around 3 MJ/m2-day), whiéas not
yet persistently passed 0°C in the second halfarfch rises up to 10°C in the first half of May
(beginning of Rnt culminant phase), falls persistently below 10°Ctlie second half of
September and falls below 0°C only at the end ofddtber (around a month after the negative
Rntperiod has started).

T reaches the yearly maximum in the second haRmifculminant phase or even later;
within the years 1990-2000, July has been the wsirmmnth in five years, August in four
years, but June only in two years. On averagentbanT is highest in JulyT unlike Rntis
much higher in July than in June) and only sligtitigher than in August (Figure 2, Table 1).
Thus, after the summer solstice, the rat®ofandT becomes relatively stable at a level close
to the yearly maximum, and the most appropriategdason of this phase, which lasts from the
end of June until the end of July, could be highnsier. The former and comparatively shorter
time from the beginning of June until summer sokstis a phase with less consist&mit and
noticeably lowelT, and could be defined as early summer.

The T time lag is more pronounced in winter. Accordinglang-term data, the lowest
monthly meanRnt (-29.3 MJ/m?2) is in December, but the lowest mbnthneanT (-5°C) in
January; in February the mednis almost as low (-4.8°C), biRnt has already risen to —
9.8 MJ/m2- month (Table 1). Although within the iper 1990-2000, winters were much
warmer, the effect of time lag remained valid. Thearest evidence of this is that on average
the coldest month was February, whent had already steadily risen above zero (Figure 2;
Table 2). Although in winters the monttRntwas the lowest in December or January, February
was the coldest month four of the 11 years, Janwéog, December three times and November
once. Moreover, the lowest monthly meanof February fell to -9.2° (1994 and -9.0° (19%#&jt
in January only to -6.4°, in December to -5.6°C amndNovember to -4.3°C. Yet, all these
months also showed positive monthly meBnwith the highest in November (+5.2°) and
February (+4.4°) and the lowest in December (+1aB® January (0.9°). Thereby, in terms of
the rate of net radiation and air temperature theeet winter phases demonstrate high
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interannual variations, and from year to yeas¢hphases may manifest themselves in very
different versions, particularly with referencette beginning of winter (November) and the
end of winter (February).

3.3. Precipitation: seasonality and interannual flgtuations

The annual course @tmospheric precipitation (P) differs greatly from that oRntand
T. The data of an 11-year period (1990-2000) show ¢aah month can produce a very low
amount of P, but a high amount may occur within only a shodifdear (Figure 3).
Consequently, the year may be divided into twoqulriwhich differ essentially by maximum
and mean amounts of precipitation, but are sinmlaelation to minimum monthly amounts of
P. December — April is a low precipitation periodhem monthly means do not exceed
30-50 mm, but the highest monthly amounts are 680 June-October on the other hand is a
period of high precipitation with monthly means amd 65-85 mm and the highest monthly
amounts around 110-180 mm. The transition phaseweba these two, in terms of
precipitation, distinctive 5-month phases are Mayronth, when culminant phase Rifit sets
in) and November (the starting phase of negd@ntand the final phase of positivg.
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Figure 3. The highest, lowest and average amount of momtielgn precipitation (Riga) in the 11-year period
(1990-2000). The seasons see in Figure 2 andsthe te

In Latvia, the lowest amount & is commonly observed in the phase wikent and T
gradients are the highest — around vernal equiltacgh/April), and the highest amount varies
spatially and in time. In coastal areas (Liepajd &iga) the highest monthly amounts have
been registered during the phaseRiit and T decline, primarily after autumnal equinox
(October), but in inland regions generally aroundhsier solstice (June/July). However, the
yearly minima and maxima d® are very uncertain in time, and in different locas these
manifest themselves in different ways.

In Riga, which is located on the coast of Riga Bay, from three sides (east, south and
west) is encircled by land, the lowest amount afcjpitation for the year during the 11-year
study period was observed in 8 months (twice inilAptay and November, once in, February,
March, July, August and December). Yet April andyMare the driest months (minimum
monthly amounts ca 5-15 mm, monthly means 30-35 anich the highest amount 65 mm).
According to long-term data, these months also sti@Neast number of days with measurable
precipitation (12-13 days per month), the greatesnber of days with clear skies and the
lowest relative humidity at the surface (Table T)e described pattern partly lasts until May,
but the first low-precipitation months December ajghuary are radically different — the
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number of days with measurable precipitation (18da9s per month), the cloudiness and the
relative humidity at the surface show the highedues of the year.

October turned out to be the wettest month eithernmiean monthly precipitation
(85.2 mm), the maximum monthly precipitation (176rin) or the mean monthly amount
(43.3 mm) within the 11-year period in Riga. Morenuit is one of the few months which has
never produced the yearly minimum precipitationt ¥& maximum monthly precipitation in
October has been the yearly maximum in only 3 yezrthe same frequency as in September
and July. Twice the yearly maximum occurred evenJime. Consequently, the yearly
maximum precipitation in Latvia may occur in verjfferent seasons (in summer and in
autumn) in terms of solar radiation, air tempemtamd the state of vegetation However, more
detailed study would be necessary, because, aogotdithe long-term data that do not include
the 11-year period studied, the yearly amount e€tipitation is smaller and only one maximum
in summer has been recorded, with the following thershowing a gradual decrease until
March (Table 2).

It should be noted that a distinction should be enaekween frontal and non-frontal or air
mass precipitation. Non-frontal precipitation nolijméalls within an unstable air mass and can
be distinguished by its high intensity. Howevenmstimes a stable air mass can also produce
drizzle from the low stratus clouds. A study of @pd#tation in the Baltic Sea area based on
radar data (2000-2001) showed that the maximuntidra©f non-frontal precipitation was in
the summer months (May-September), comprising 68;8a@nd occurring especially in the
afternoon, while in the cold half-year only 30-45%oprecipitation was non-frontal [Walther
et.al 2003]. Therefore, the attribution of precipitatimna particular air mass type should be to a
certain extent considered arbitrary.

3.4. Seasonal changes in the water balance

Over the territory of Latvia the water balance énerally as follows: on average 35% of
the total annual precipitation contributes to rdirasfd 65% to total evaporation [Latvijas daba,
1998]. Yet, the curves of annual course of thesarpaters may be to a great extent attributed
to the lag effects in water balance. In terms dmate and landscape ecology, the most
important effects are as follows (Figure 4).

The period of low precipitation overlaps the perifdthe highest runoff: on the whole
around one third of annual runoff (according toeskation data, 34% in Kurzeme, which is the
most oceanic part of Latvia, and 37% in Latgaleiciwlis more continental) [Sarma 1990] flows
into the sea during the two months (March, Aprilithathe lowest precipitation, when the
ground receives only 10% of the annual amount ekcipitation (Table 1). Similarly, the
increase of soil moisture is very rapid during fegiod of minimum precipitation. It is more
than clear that in these months almost all runoff atocking up of soil moisture comes from
precipitation that fell in the previous winter ntbs and accumulated in the landscapes as snow
and ice, but with setting in of spring, along witapidly growing solar radiation, the air
temperature rises and these two also join the hygiocycle.

At first, the abundance of spring water mainly cimites to the amount of runoff, but
afterward enables the growth of evaporation, atsdme time slowing down drying out of soll
under the conditions of fast growing potential entagnspiration. This effect is the strongest in
early and full spring. It still continues in premsmer, and comes to an end in early summer.
Although the period of high precipitation setstime amount of runoff in May-June falls sharply
from 14.5-16% to 3-8% of annual normal [Sarma 19®@cause this is the time of the most
intense evaporation. The total evaporation in Mayne is on average from 18 to 21% of the
annual amount (in March and April, the average2aaad 10%, respectively [Zubenok 1976].

During both summer months of high precipitation lyfJuAugust) the proportion of
evaporation in the water balance is very high amal amount of runoff is low: July (full
summer) and August (late summer) together prod6ég @ the annual amount of precipitation
and 31% of the annual amount of evaporation, amg 9% of the annual runoff. During the
subsequent months, until November (pre-winter), ¢lwaporation radically decreases. The
course of runoff is totally different. In accordanwith the findings of Sarma (1990), the more
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oceanic part of Latvia shows on average the amotimtinoff has dropped to the minimum
values in June and July (Early and High summen,taen starts gradually growing until mid-
winter, when the second yearly maximum (December danuary together produce 22% of
yearly runoff) is observed, in spite of the smaticunt of precipitation at that time of the year.
In more continental regions runoff falls to the aah minimum only in Early autumn
(September has on average 2% of the annual nommaff}, and its winter maximum, which
occurs already in December, is comparatively mo(®82 of annual runoff). Both parts of
Latvia also show the second minimum of runoff, whigccurs in February and is more
pronounced in regions with less maritime influence.
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Figure 4. Annual course of precipitation (PR), evapora(igN), river discharge (DCH) and total runoff (RO).
Above- each item as a percentage of the yearly detow— absolute numerical values (mm). The data
of precipitation [Latvijas daba 1995] and evapanafiZubenok 1976] were referred to Riga, the data o
river discharge [Sarma 1990] and runoff — to theMHterritory of Latvia (Latvia) and its centralrpé&C).
Approximate annual course of runoff (mm) was calted by distributing the annual runoff (425 mm —
Latvia, 200 mm — central part of Latvia) proportidig to monthly average discharge (%).

Thus, the relation between the processes formirtgrizalance differs completely with
season. In terms of landscape ecology, the greatgsirtance should be attached to the
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seasonality of the ratio between precipitation amdporation. Although Latvia, in the same
way as the entire boreonemoral ecotone, belongs tarea of humid climate, a comparison of
the widely accepted data on annual precipitaticst\jjas daba 1998] with the values of total
evaporation calculated after a “complex methoddigtermining evaporation” at the respectable
Main Geophysical Observatory in Russia [Zubenok6]l%howed that on average annually
during four months (April-July) evaporation exceguscipitation, during four months (August-

October, March) it is less than the amount of jigmiion and during the remaining four

months (November-February) evaporation is so sriat it may be considered as zero
(Figure 4). If the compared data is correct, theewéalance in Latvia's landscapes, viewed
from time dimension, is a diachronous cycle of ¢hmqgual periods: “overconsumption”,

“restoration” and “conservation” of water supply.

The reduced runoff in summer is how the “overconstion” manifests itself. Another
well-known fact is the decrease of soil moisturdyiolr is a common problem in cultivated
areas, but often becomes critical for natural \etg®, too. According to this data, the highest
“overconsumption” or evaporation in excess of g#ation, occurs in May (Pre-Summer) at
42 mm and June (Early summer) at 39 mm. In Julglitéummer) both processes get balanced,
and already in August (Late summer) the precipitatexceeds evaporation by 13 mm or, in
other words, a gradual “compensation” of the forfiexcess consumption” of water starts. In
September (Early autumn) excess precipitation rieez7 mm, but in October (Full autumn)
reaches the maximum at 51 mm. This water in mastc@emains in soils and groundwater.
The runoff grows gradually or doesn’t essentiakgeed the minimum level, and apparently
only after the high precipitation period in auturtite saturation of soil with water and the
groundwater level is enough high to ensure a naltigeincrease of runoff at the beginning of
winter. Freezing of soil might be that even a morportant factor of the runoff increase. In any
event, in autumn water accumulation in soils ocamd its greatest portion remains in the
landscape until spring and summer when the accuetulaater compensates to a greater or
smaller extent the excess of runoff and/or evagmraiver the precipitation.

Stocking up or “conservation” of water, caused bipter frost, manifests itself more
clearly. In this respect a particular attentionigticbe paid to snow cover (Table 3). Before
ensuring fast growth of runoff and evaporation vitie start of positive temperature period, it
has essentially affected the state of landscapesnier [Temnikova 1958; Draveniece 1997].
Firstly, it exerts influence on the variables olesgadiation and heat balance and secondly, the
dynamics of wildlife. Yet, seasonal dynamics of §mew cover itself is extremely variable and
strongly varies over the territory of Latvia, thieme the characteristics of snow cover still
would need to be studied more in detail.

Table 3
Characteristics of snow cover (Riga)
First Continuous Last | Duration Days with measurable snow cover

Years | snow snow cover | snow | (days) [Oct | Nov | Dec| Jan| Fed Maf Ap
89/90 | 22.XI * * 20.11 39 0 9 14 10 6 0 0
90/91 | 30.XI * * 22.1V 57 0 2 12 13 26 3 1
91/92 31.X * * 25.1V 41 0 1 11 10 15 2 2
92/93 13.X * * 12.1V 68 7 11 4 13 15 17| 1
93/94 | 23.X 24.1 10.001 | 28.111 106 1 12 23 25 28 17| 0
94/95 19.X 14.XII 7.1 5.1V 69 1 1 16 22 15 13 1
95/96 2.XI 18.XI1 | 10.1V | 12.IV 134 0 4 27 31 29 314 12
96/97 | 27 .XI 13.X1 | 181 | 24.IV 83 0 2| 19 31 16 13 2
97/98 24.X 23.XI 5.1 21.111 101 8 11 31 12 21 18 0
98/99 8.XI 8.XI 26.111 | 27.11 95 0 23] 31 18 28 26 0
99/00 | 15.XI 15X | 11101 | 2201 91 0 13] 20 31 14 13 0
2000¢ 28.XI - - - 13* 0 0 4 - - - -
Norm | 14X | 24.XII | 13.1 | 6.V

* In 2000, the data for October-December
[Draveniece [1997]; the Archives of Latvian Hydroetlogical Agency]
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3.5. Vegetation period

Characteristic of Latvia's climate is a half-yeand) vegetation period, when, unlike the
other half-year (dormant period), the plants arewgng, blooming, producing fruits and
ripening them. In terms of phenology it might be thme from the unfolding of leaves to their
falling [Schaefer, Tischler 1983; Leser 1997], yeire often this stage is restricted to climatic
or agro-climatic interpretation — in the mid-lates it is associated with the period when the
mean daily temperature exceeds 5°C [Schultz 199%jth the number of days when the mean
daily temperature exceeds 10°C [Ozenda 1994; HerdtiLiedtke (Hrsg.) 1997].

In accordance with the phenological observatiore\iias dabas un gtures kalends
1967-2004], in most of Latvia the first signs ofegation renewal (bud burst of several tree and
shrub species, blooming of the willow, and the stmaal decoration of bare spots by the first
spring ephemeroids) are already seen in early gpvithen the daily temperature rises above
0°C, and even earlier. The remnants of summer gessnand some blooms may be even seen
until the first winter frost in November. Yet, iregeral, the vegetation matches the features
referred to in the definition of the vegetationipdr when the daily temperature exceeds 5°C. In
most cases it sets in about 2-3 weeks after verapaihox (mid-April) and comes to an end a
month after autumn equinox (end of October).

In the beginning of the described period the laagscoutside coniferous forests is still
dominated by gray color. Yet, the vegetation preessare already getting more intensive.
Commonly the circulation of birch sap has started] the shrub species widespread in Latvia,
such as alder and hazel-trees, are blooming angr#iss germinates. Soon after that leaves start
to unfold, first the shrubs, then the trees. Intibeb layer, the spring ephemeriods of nemoral
zone (mainlyHepatica nobilis Corydalis Halleri Anemone nemorosandA.ranuncoloidesjar
and wide form blue, whiteand sometimes yellow flower carpets, which appearbaght
colourful clusters in the generally gray landscdpea short time the mean daily temperature
rises by up to 10°C (it usually occurs by the ehthe first decade of May), all trees and shrubs
have burst into leaf, the grasslands have becosengr

Thus, the beginning of vegetation period, a seéssmthan one month in duration, which
is typical of the change from a gray (except capilis forests) early spring landscape with melt
waters in the bare spots and isolated snow patchasgreen and blooming landscape, might
most appropriately be named Full spring. Afterwandben daily air temperature rises above
10°C, the main phase of vegetation period setadnlasts until the end of the culminant phase
of net radiation (end of July), encompassing kied following stages of summer (Figure 5).

The first stage of the main phase of the vegetaiEniod is pre-summer, a season of the
renewal of highly active life processes, which, gites the still possible “return of cold”,
distinguishes itself with a rapid increase of thenber of blooming species and high biomass
production. It follows from the phenological stusliearried out in Estonia that during the next
stage — early summer, the number of blooming spdaighe forest biogeocenosis of boreo-
nemoral type (the dominant tree species is spiutein ground cover and shrub layer and tree
stand, too, the species of deciduous broad-leamez$tf hold a significant position) reach the
maximum (shortly before/after summer solstice). dqgmtly, early summer and the following
high summer are the main seasons of the annuaseafrbiomass production, decomposition
of dead biomass and biosphere-atmosphere gas gecfachultz 1981].

In high summer the state of vegetation is muchstrae. Yet, as regards zonal forests in
July, the phenospectra of the herb layer generattéde VVooremaa Forest Ecology Station in
the growing season of 1973 showed hardly any nbblgomming species, while the number of
blooming species was gradually decreasing. Some la@ter, almost half of herb-layer species
will have already come to the phenophase of deuadppnd ripening of fruits or even seed
dispersal, and a quarter will have reached pre-dooy quiescence [Kannukene 1979]. In other
words, during high summer the processes which enseproduction and dissemination of
species and prepare the plants for survival duthrey period of winter dormancy and for
resuming activity during the next vegetation perigadually come to the forefront. Moreover,
the biomass production decreases essentially &®h gnass dies off more intensively. Later on,
in the second half of vegetation period, thesegsses are the main ones.
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In late summer (August) deciduous trees and shashsyell as coniferous trees, are still
green, but the leaves have already lost the initisth and in places have started yellowing,
while uncut and non-depastured grasslands havedumo gloomy grey and brown plains of
standing dead and withered grass. By the end othrtbe above ground parts of summer green
species are almost entirely dead. At the end ofu&tgcoloring of shrubs and trees is
accelerated by the frequent dropping of air tentpegaat night close to €, and with this Early
autumn sets in. A month later, at the end of theges, only coniferous trees and winter crop
fields are green.
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Figure 5. Flowering graphs of herb-layer species for 1972yal and 1973 (below). N-number of species in the
phase of: 1 — start of flowering; 2 — full flowegin3 — end of flowering; 4 — total of species iovkring
stage, after Kannukene (1979). FS, PS, ES, HS; laBdscape seasons see Figure 2 and text.

Vegetation period ends in full autumn — the mosbrfol season with yellow and red tree
crowns and wonderful leaf carpets on the grounds Beason is opened by three almost
concurrent events of equal importance for climaté acology — autumnal equinox, falling of
daily mean temperature below 10°C and often andreeautumn frost occurrence in the air.
The end of the season coincides on average witkirtteg when daily mean temperature drops
below 5°C (normally in the end of October), yet stime dead leaves still remain attached to
the tree for a considerably long time.

3.6. Landscape seasons

Considering the described interrelations of langscatates the annual cycle may be
divided into 12 seasons:

Midwinter (MW): end of November to second half of January;

Late winter(LW): second half of January to second half ofriiaby;
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Pre-spring(PSP): second half of February to end of March;
Early spring(ESP): end of March to middle of April;

Full spring (FSP): middle of April to first half of May;
Pre-summe(PS): first half of May to beginning of June;

Early summe(ES): beginning of June to end of June;

High summe(HS): end of June to end of July;

Late summe(LS): end of July to end of August;

Early autumn(EA): end of August to second half of September;
Full autumn(FA): second half of September to end of October;
Pre-winter(PW): end of October to end of November.

The criteria of such division were pointed at amstified in the preceding discussion and
figures. However, to complete this part of workjmitght be appropriate to emphasize some
conclusions which yet need to be studied in gredeeail. They are as follows: (1) each season
may be distinguished by a definite pattern of sadaliation, distinctive state of heat and water
balance, biological turnover, phenological statevefetation; (2) during each season these
variables show a particular combination on numeésialues and a distinctive landscape image;
(3) every season has an effect on the state oft¢ape in the following seasons (theoretically —
throughout the year); (4) transitions between #esens are both gradual and sharp, but in all
cases these may be clearly identified by severahipative and qualitative features.

From this chapter it also follows that differendetween seasons may be related to air
mass occurrence (Figure 6). Since air mass typeés$hair frequency is a factor which has been
left beyond the scope in landscaper research, dl@afing chapters are devoted to this item.

4. Air mass occurrence

4.1. Air mass types

Latvia's atmosphere in the context of air massa=lmed to other parts of Europe and
the northern hemisphere in general, and experiedaggo-day, as well as seasonal, changes.
Following M.Geb’s (1981) classification, air massesre ranked according to their heat
content. In addition to the determined backwargbttary, the typical 850 hPa temperature and
pseudopotential temperature were considered (FBglye3). At the same time the air masses
arriving in Latvia were described in relation taeithsource region and some typical weather
conditions [Draveniece 2003].

4.2. Seasonal changes of air masses

Based on the 850 hPa temperature and pseudopbtemigerature, the monthly mean
values for a 11-year (1990-2000) period were fouHtese might describe the average or
theoretical air mass in Latvia.
From October to March, the average air mass wassfoemed maritime subpolar air xP.
However, the average October air mass could hdmellgistinguished from mP air. Regarding
the heat content, the corresponding temperatukesup an intermediate position between the
xP and mP air, so the decisive role was attacheddisture content. This finding fits in with
the mapping of European air mass source regiongniter drawn by M.Geb (1981). The xP is a
relatively temperate air in winter months and ulsuptoduces a sheet-like or layered (stratus)
cloud cover the entire sky. It commonly occurs whesrm, moist mP air moves over cold
ground surface during winter. Stratus clouds preditte precipitation, usually in the form of
drizzle. Occasionally, xP may produce partly cloodyair weather, depending on the degree of
transformation.
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After vernal equinox, the 850 hPa temperature aseligopotential temperature curves
get much steeper and begin to level out only ireJilinwas found that in April to August the
average air mass was warmed subpolar air kBrthermore, the May air mass exhibited a
greater similarity to continental air or higher deg of transformation, but the September
average air mass, still within the limits of onarstard deviation of xRair, showed more
similarity to mP air. The xPair mass is on average ® 4 warmer than mP air at 850 hPa
level, but the pseudopotential temperatures défen more (Figure 8). During Latvian spring-
summer seasons, x&r produces warm to temperate weather and loaabexdion is rather
good. When a high-pressure ridge develops, sunaghse sets in with fair weather clouds and
mid-day temperature may rise to 24 or@5Under cyclonal circulation, the weather is digh
cooler, partly cloudy and rain alternates with sumeather.

The mapping of European air mass source regionsrgid by Geb (1979) shows a shift
of mid-latitude ($) air mass source region to the north, which startgpring. While in April
and May Latvia still lies on the edge of the xP i@gion, in summer months the northern
boundary of mid-latitude xir (limited by +18C isotherm over land) expands to the Finnish
Gulf and to the north of the 68 parallel over the Scandinavian peninsula. Thasummer
under favourable conditions, an air mass over batwould potentially show the typical
characteristics of mid-latitude x&ir. Apparently, the closeness of Latvia to thetimern edge
of mid-latitudes entails the damping of radiativeating in the warm part of the year by
relatively high occurrence of cool air (mP, xP).

To summarize, all year round the average monthiymaiss in Latvia is transformed
maritime air, because Latvia lies in a transitiopakition, where maritime air moving from
west to east gradually is transformed into contialeair, i.e. the continentality increases. This
general tendency is cancelled or counteracted byirifluence of the Baltic Sea. Bukantis
[1995] found that the most obvious influence of Bedtic Sea on climate, depending on land
relief, was in the coastal belt about 30-100 kmewid

The annual cycle dodir mass frequencymay be divided into two periods with transition
periods between them. The pattern of air mass oewce forms against a background of
variation of the properties of each air mass froonth to month as the temperature of an air
mass changes and, consequently, its moisture doamehstability, both at the surface and at
850 hPa level. By the annual occurrence of diffel@n mass types and their influence on
weather, three kinds of air masses may be disthgui: all-season, seasonal and irregular.

All-season air masses, for instance, xP, mg,>d®, arrive in Latvia each year and each
month, showing smaller or greater annual variatidthers, such as xA, mA, cP, x8S, are
strongly seasonal air masses. These arrive eaaghayehwhile showing annual variations,
pertain to certain months with little or no infleenthe rest of the year. Irregular air masses,
such as cA, ¢S, are strongly seasonal, do noteamiatvia each year, and bring extreme (the
coldest and the hottest) weather. The all-seasprmasses play a double role, making a
background for seasonal air masses to stand oumshagand at the same time may show
themselves as a prevailing air mass type. The im&risubpolar air mP may be considered the
core air mass. While the role of seasonal and uteegair masses is unequivocal — these bring
either warm or cold weather (the surface daily nteamperatures are clearly above or below the
monthly mean temperatures), the all-season air ésassert an almost contradictory influence
on weather. In October-March these masses martifestselves as warm or temperate air, in
transitional seasons as temperate, and in Junedugol air.

October to mid-April shows a particular combinatiginair masses. Within the 11-year
period (1990-2000), the frequency of mP air togethigh xP air (its first modification) was
above 30% or more specifically from 30% (October38% (January), excluding the days with
frontal passages. At that time of the year, thésenasses manifest themselves as warm or
temperate ones, and interchange with cold air rsaz8e mA, cP (the surface daily mean
temperatures are clearly below the monthly meamégatures). The latter bring about and
maintain winter weather (snowfalls/clear skies aedative air temperatures). The occurrence
of each separate cold air mass varies from monthaieth while their frequency is within 6 to
18%, but altogether cold or winter air masses dateirduring 30 to 40% of days (fronts
excluded), excepting January, which had a sligltlyer frequency (27%). The frequency of
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warm air masses, namely, warmed subpolar, miditgitand subtropical air, varies from 24%
in February to 37% in October (fronts excluded)u§,iOctober to mid-April may be designated
a period of subpolar and arctic air (P+A periody(ife 6).

Table 4
Description of characteristic air masses over Latd
Abb- Description
rev.
cA Continental arctic air

The coldest air mass; it comes to Latvia with nadisterly or easterly airstreams; occurs only intevi
(December — early March). It originates over thetidrbasin and Siberia, where snow and ice covils¢he
lower layers and forms a marked temperature inerrgp to 850 hPa. In winter, the source regioimiged
by the -15C isotherm. The air is bitterly cold40 C). The lack of moisture causes cloudless weatktbout
precipitation. An infrequent air mass in Latvia.

XA Arctic air — transformed maritime type

It brings slightly milder weather than cA air arslially comes with northerly and north-easterlytegems.
Identified from September till the first half of MaAfter a series of cyclones, a concluding ridgaigh
pressure may develop in the maritime arctic air 8@ndinavia and this air is transformed into ¥Aadrier
and colder air. Less frequently XA air developsrfroA air. In winter the daily temperature may deseeto -
25 C and even below -3C at night; the skies are clear or partly cloudlys b cold air mass in all seasons. |n
spring and early autumn this air causes frost.

mA Maritime arctic air

Identified from September till the first decadelahe. It usually comes with north-westerly and esgt
airstreams from north-western Atlantic as a cotdstiteam out of cP or cA sources. While it movesrdlie
relatively warm water surface, it is warmed anddpees unstable: cumulus and cumulonimbus clouds an
often showers of snow, sleet, hail or rain ocautate autumn it brings the first snowfall. In galecember
under negative net radiation, the inflow of mAlai&ds to snowfall and forming of a continuous srcower.
During transition seasons, this air is unstableranttiple episodes of rain with great drops and &adl gusty
wind occur during daytime. At night the clouds teadlisperse. Radiative fogs in autumn. In spring early
autumn this air causes frost. In summer, thissashiallow and moving southward it modifies to tieep
where it can no longer be identified and is theticated as mP air.

cP Continental subpolar air

It is brought with easterly, south-easterly or hestisterly airstreams. Does not reach Latvia frone throug
August. It is a cold air mass in all seasons arstth@ same characteristics as cA air, i.e. low davp, low
temperatures and a high degree of stability, bigtitarmer. Precipitation, if any, is usually lighie to the
low moisture content. The source region of cP xiereds from the East European Plain southwardeo th
territories north of the Black Sea and westwarthéorivers Dniester and Visla. In midwinter, thensurface
temperature may fall to -1€ with clear skies, but fog or haze may form. Semes$ St and Sc clouds are
observed. Light snowfall can occur. In spring aadyeautumn this air causes frost.

xP Subpolar air —transformed maritime type

An all-season air mass in Latvia brought with nerthand north-westerly airstreams. In winter gsurce
region extends from the western coasts of Scan@inand Jutland peninsulas to theR%neridian; the
northern boundary lies along the northern coa8athnian Bay and the southern boundary lies tastheh of
Latvia and the southern coast of the Baltic Sedefspring sets in, the xP source region shrinlesnzod
and in summer its southern boundary lies alond-theish Gulf. In winter it is often generated fron® air
through transformation as uniform grayish (stratisiids often cover the entire sky. There is littlero
precipitation At other times partly cloudy skiesyri@ observed. In summer, when after a seriesabogs a
concluding ridge of high pressure develops oven8iteavia and Finland in mA air, it is quickly trdosned
into XP air. Spring frosts may occur.

mP Maritime subpolar air

The most common air mass in Latvia brought withtmevesterly, westerly airstreams. In winter, tharse
region for mP air extends over the northern pathefAtlantic Ocean to the northern and westerrstsoaf the
Scandinavian peninsula, including the North Seail&\the air travels over the relatively warm Atliant
Ocean, it warms from below and becomes unstable. rsult, mP air is notorious for producing cloudy
weather, fog, drizzle and long-lasting light to recate rain. In winter months it is a temperatevass which
causes the rise of temperature as a result of wieighoften thaw sets in. When mP air moves overine
covered Baltic Sea in winter, the relatively wamawater makes the air rise, increasing the chance o
showers.

In the summer half-year it is the most frequentgwring cool air mass bringing generally good \weat
conditions (+16° to +20°C at midday, +9 to +11°@ight in July). Occasionally, because of surfaeating,
a shower or thunderstorm may be observed in thiéndey

chs Warmed continental subpolarair

Identified in all seasons. Cannot be related taréiqular birthing region because this air inijadiriginates
from subpolar air. In winter it develops from mP through transitional from xRir moving over snow-free
land of Western and Central Europe; the processtakound 1 week. In summer months, it arrives with
southern and south-eastern airstreams from Ukramghern part of European Russia and Central Eutop
may also develop from continental mid-latitude aiotsopical air, when it flows into a neighbourinapter
region. Associated with clear skies or partly cpweeather, no precipitation.
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Abb- Description
rev.
XPs Warmed subpolar air —transformed maritime type

Identified in all seasons. Cannot be related taréiqular birthing region because this air initjadiriginates
from mP air in winter half-year or warmer maritimie mass types in summer half-year. In winter menth
develops as a transitional form of mP air, whenadwes over a snow-free land of Western and CeBtradpe
and under weak advection. Under these conditiofsaimis transformed into xRir within a day. It is warmer
than mP air and more stable. It may also develmm imRair. In winter, an overall cloud cover forms, but i
summer, normal convection develops with fair-weathieuds, and usually sunny weather sets in.

mPs Warmed maritime subpolar air
All-season air mass. Cannot be related to a péatitirthing region. Develops from mP air, whersibrought]
to subtropical latitudes of the Atlantic Ocean agitirns with a north-eastern airstream across Eurlap
winter, this air causes intensive and durable thawslevel clouds, rain and sleet; drizzle and fagerage
daily temperatures in mid-winter may reach +4°@8G- In summer, the cloud cover is less than inamBnd
consists primarily of fair-weather clouds. In sumpaverage daily temperatures are +17° to +19°th, mid-
day maximum temperatures up to +24°C and no ptatimi.

m$ Maritime mid-latitude air

All-season air mass. With the exception of origiiis air's typical heat-moisture content differtsldi from mR
air. Usually originates over North Atlantic to thvest of the British Isles. Its birthing region’srtieern and
southern boundaries shift with seasons (40° nortlagitude (winter) to around 60°N). In winterjsta stable
air mass, bringing fast rise of temperature, intenthaw, drizzle, fog and low-level stratus cloullisich less
stable in the summer half-year; a marked conved@rmlops, expressing itself through cumulus and
cumulonimbus clouds, rain showers and thunderstorms

XS Mid-latitude air — transformed maritime type

Mainly spring-autumn air mass; plays insignificasie from October till March. A very warm air mass.
Originates over the continent from temperate omwararitime air (mP or m$), which gradually loses its
moisture content, and in summer months also wapnMore often is brought with southern and south-
eastern airstreams. Clear or partly cloudy skiagtiche temperatures may rise to +29°C; showers and
thunderstorms occur in the afternoon hours. Urgikietropical air, which produces daytime temperature
above +30°C, mid-latitude air would normally rea@%° to +30°C.

cS Continental mid-latitude air

A warm air mass arriving in Latvia mainly in sumnmeonths. From spring to summer this air's sourgéore
shifts to the northeast and in summer it occupiesBast European Plain and Central Europe, coraihgr
close to Latvia. Usually brings sunny and very waveather with great diurnal temperature amplitude.
Sometimes slight cloudiness. July midday tempeeatueach +29° to +30°C and it is warm also at night
(around +15°C). Fog formation in evening hours;mrag dew.

mS Maritime subtropical air

A warm air mass, which reaches Latvia primarilyrirday till August, but occasionally may arrive iold
half-year, too. Relatively high temperatures accanythe inflow of mS air and the moisture content i
greater than in any other air mass. The air thiatesr over Latvia usually originates over the seuathpart of
the North Atlantic. During winter a very stable aiass, bringing thaw, moist weather with fog, déznd
low-level clouds. Average daily temperatures mache+4°C in January. In summer half-year it hasstime|
properties as its counterpart in winter, yet iess stable, with cumulus and cumulonimbus clotais,
showers and thunderstorms; in summer this air briregy warm weather, the daily temperatures regchin
+30°C.

xS Subtropical air — transformed maritime type

A very warm air mass in all seasons. Normally asifrom April to October with southern airstreamsrf the
regions of Mediterranean and Black Sea, but maghréatvia in cold half-year, too. In mid-winter tdaily
maximum may reach +5°C. The warmest Latvian sumweather with sultry days is mainly brought by this
air mass. In July, the daytime temperatures mageaxke-30°C. Very great diurnal temperature range kgh
temperatures at night, too.

cS Continental subtropical air

A very warm air mass bringing the highest air terapges. Observed only in May through August artd no
every year. It is brought from the southern pafEofopean Russia or the Balkan peninsula. The earth
boundary of this air lies along the +20°C isothefims air brings very hot, sunny and dry weathahvog
forming in evening hours and morning dew. A graatrhl temperature range with high day-time andnig
temperatures: +17°+ +22°C at night and +34°++3B4%@iilday. Clear skies. No precipitation.

This period is followed by a transition interval iApril to May) or a period of no
dominant air mass, when almost all types of airsessexcept those bringing extreme winter or
summer weather, arrive in Latvia. It coincides wihperiod of transition in the northern
hemisphere (end of March to early June) from witdesummer atmospheric circulation, which
is more dependent on solar radiation. The westgrtyilation gradually weakens, and therefore
meridional circulation often develops, whereby eitlarctic air masses or warm mid-latitude
and even subtropical air arrives in Latvia.
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June to August may be distinguished by prevaleticganmed subpolar xPs air, which
manifests itself as temperate air, and the highestly frequency of mid-latitude xSp air and
subtropical air mS and xS. Within the 11-year pobritie frequency of xPs air was 22 to 24%
days while its source air mass mP air showed |dreguency and manifested itself as a cool air
mass. Together with the other cool air mass xRta&rcoolest air masses occurred in 31 to 36%
days (fronts excluded). From June till August tleéd&wvinter air masses do not reach Latvia.
Maritime and transformed maritime subpolar airngradispensable part of the June-August air
mass pattern, and exerts a tempering influence eesther during that time. When these air
masses arrive more frequently, they cause rathigpical weather to set in, as it happened in
summer of 1962, when enhanced cyclonic activityughd cool air and much rain throughout
the entire summer. Generally, from June till Augusarmed subpolar and mid-latitude air
arrived in Latvia on 48 to 54% of days (fronts extgdd). Thus, this time could be named Ps+Sp
period, and it is followed by a short transitiorripd.

In early autumn (end of August to end of Septemicef)l air masses (mA, cP) start
arriving in Latvia, yet their frequency in the l&ar period was merely 20%, while the
occurrence of warmed subpolar and mid-latitude(Rg+Sp) decreased almost by a factor of
two, comprising only 26% (fronts excluded). Whilanm southerly air masses leave the stage
and cold arctic and subpolar air enter, the tempard® air expands its influence. Within the
11-year period its average frequency was 25% @rertluded).

5. Relationship of air mass occurrence to landscapeasons
The description of relations between the air magsiwence and landscape seasons is
started with full autumn, which begins theriod of subpolar and arctic air (P+A period).

Full autumn, FA (the third decade of September till the end of Oetp

Full autumn may also be named “golden autumn” —titbes have coloured after the first
killing frosts (brought by arctic or continentaltpolar air), and the growing season has come to
an end. By the end of FA, a massive leaf fall Uguadcurs and the last migratory birds leave.
Birch, aspen and ash are perhaps the last whogesléall to the ground. The wildlife comes to
winter dormancy. The incoming short-wave radiati@ereases noticeably, and was 129 MJ/m?
in October comprising on average merely a halhaf teceived in September. The net radiation
is still positive and the average monthly tempearats normally above +&.

Full autumn is the first season of subpolar-arg&riod (P+A), with the average
frequency of regular mP and xP air during the 1aryeeriod at 30% and that of cold air masses
(XA, mA, cP) also at 30%, mA air prevailing. Octol&as notable for high occurrence (41%) of
maritime air masses (mainly mA and mP air) and ictemably lower occurrence of transformed
and continental air, each comprising ca 30% (Figur&able 5). Full autumn showed two
combinations. In 6 years of 11 a cold, windy anchpgaveather set in, because strong cyclonic
circulation pattern brought cold (xA, mA, cP) amanperate (xP, mP) air masses, but in other
years fair weather was observed, as in 1990, 18885 and 1996. In cold months, when active
depressions move eastward, once the associatetiavdaints have passed through, Latvia is
left in a stream of mA or mP air. Consequently,veiis of rain, snow or sleet often occur. In
October, arctic air masses arrived on average § paymonth (18%), but in cold months these
prevailed 9 toll days. For instance, in 1992, 19934, 1997, the first snow cover formed in
the second half-month with the inflow of mA air,daim 1997 its thickness in Riga was even
32 cm. October’s snow cover is always short-ternthiW the 11-year period there were two
Octobers (1992, 1998), when snow cover in Rigatedifor 7-8 days. However, arrival of mA
air in October doesn’'t necessarily mean prolongedative temperatures; these may fall at
night-time below OC, but in midday the temperatures are te+5 C (Riga). Lasting of snow
cover for 7-8 days occurred because anticyclonalthe set in (mA transformed into xA air),
and the air temperatures fell belowd In cold Octobers with frequent arrivals of ntiange,
primarily mP and mA, air and high frontal activitiligher amounts of precipitation were
recorded.
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Thus, setting in of P+A period may occur rathendbp unless delayed by Old Wives’
summer, a weather singularity, which then makestthssition period more gradual. Full
autumn may also bring summer-in-autumn or “Old Wivammer’, which may occur several
times or none at all as seen above. Such weatleerred in the first half of October in 1991,
1995, 2000. For instance, in the period from 6tHL.8h October 1991, warmed continental
subpolar air cBvas brought into Latvia, when an anticyclone don@daver the European part
of Russia. Warm, sunny weather set in with greatrrdil temperature variations. During
daytime, the air temperature increased to +i8 +22C, but at night, because of strong
radiation cooling, the temperature was around te4+9 C. Another episode was in the first
half of October 1995, when an anticyclone formedvémy warm air masses, south-western
winds brought continental and transformed maritimiel-latitude air (c§ xS,), and warm
weather prevailed. On 10th October the temperanoeeased to +20to +23 C, which was
close to absolute maximum of October, and for sdwiays around that date a period of Old
Wives’ summer occurred.

In general, during the 1l-year period, October was wettest month. Full autumn
showed high annual variation of arctic and warm -tatdude air mass frequency, yet
interannual variation of October’s average tempeeaivas moderate. The standard deviation of
near-surface monthly air temperatures and 850hRadpgpotential temperatures were also
moderate (Figures 7, 8, Table 5).

Pre-winter, PW (end of October to end of November)

Pre-winter marks the beginning of solar winter. Tiheoming short-wave radiation
continues decreasing and during the 11-year p€fi®€l0-2000) the November average was 49
MJ/mz2, which was half of that in October. Althougbcasionally Rnt may be close to zero or
slightly above zero, in most cases it is negatiRegardless of that the diurnal air temperature
commonly still remains positive. During PW the landpe comes to winter dormancy.

In PW, maritime subpolar air mP and its first magifion xP air dominated in one third
of days, comprising together 32% (fronts exclud@&bth manifested themselves as temperate
air. The mP air commonly arrives behind the cotshfrof a cyclone and brings mild (0 C) air
temperatures. It is an unstable air mass and bgregtly changeable weather: clouds (mainly
cumulus forms), sleet, snowfalls and then briefgac skies. The xP air is more stable.

Table t
Average annual frequency of air masses over Latvifl990-2000

A'tryg‘jsss 1990 | 1991| 19927 1998 1994 1995 1996 1997 1P98 199800 P AVG |STDEV
cA 1 1 0.2
XA 3 9 13 10 13 10 17 35 26 17 16 185 8.8
mA 23 33 38 36 33 35 26 33 2D 2n 26 o0 5.6
cP 15 25 15 29 27 18 4( 16 3B 22 13 23 8.6
XP 36 40 37 53 37 30 44 38 4p 63 84 485 9.8
mP 72 50 59 54 56 64 51 50 70 g1 13 60 8.7
cPs 31 32 34 25 20 14 30 1B 14 19 D4 D4 6.4
xPs 43 46 43 35 41 37 34 4p 36 36 4340 3.9
mPs 11 15 11 13 16 g 12 1B 8 14 16 13 2.7
mSp 14 15 12 13 14 14 g 1B 18 11 5 12 3.7
XSp 15 24 19 14 23 29 14 28 17 20 20 20 5.1
cSp 10 5 7 19 12 13 1 1 h 5 3 9 1.6
mS 3 4 2 1 2 9 4 4 3 P p 3 21
xS 5 5 8 3 7 13 11 5 g 2( 1P 9 5
cS 3 1 4 2 1] 15
fronts 72 62 67 60 60 60 57 68 66 g1 %9 62

In the context of air masses, PW can be calledraewiseason, because the winter air
masses gain the upper hand over warmer air mamseggjuring the 11-year period these (xA,
mA, cP) comprised altogether on average 40%. @legtslush occurred almost each year. Pre-
winter is known for establishing of first snow covehich lasts for at least one, but commonly
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several days. Forming of permanent snow cover igypical for pre-winter because the near
surface air temperature normally falls belonCOat the end of the month and therefore,
regardless of negative net radiation, the groundalls has not cooled yet to +2 C
(prerequisite for forming of permanent snow covéf@t, in November 1998 the snow cover
lasted for 23 days, and actually was a continuoag/sover.

Falling of snow often occurs in arctic air (mA)riging behind the cold front. Arctic air
masses (XA, mA) arrived each year with an exceptiotme year 2000, when arctic air was not
identified at all. The xA air is the coldest air $s8an PW. It may produce only light snow, if
any, and the air temperature at nighttime maylfalbw -10C. For instance, in the middle of
November 1994, while the city (Riga) heat-islanteef prevented the minimum here from
falling below -7 C, minima near -13 were recorded in the eastern part of Latvia.

PW showed a high frequency (yearly maximum) of icamttal subpolar cP air. In 1993,
1998 and 1999 it was brought into Latvia for 9-Hysl The spells of cold weather in these
years were due to anticyclones persisting overEilm®pean part of Russia when the Siberian
high extended westwards. Consequently, the meanalitemperatures fell below zero at the
end of first decade (1993, 1998), which was 2-3ksezarlier than normal. Although severe
cold is unusual at this time of year, in 1993 af88, November's average temperatures turned
out to be the yearly minimum temperatures.

Warm spells ( 4 days) may occur during PW when the warm midtldé (m$, xS, cS)
air flows into Latvia. Such warm spells were noteceight years of the eleven studied.. For
instance, in the 2nd decade of the PW of 2000, véxeeptionally mild south-western winds
brought transformed maritime mid-latitude air,xXBe near surface daily air temperatures varied
from +1.5C to +5 C over the territory of Latvia.

As a whole, November is drier than the previous ti®tecause the prevailing air mass
temperatures are already quite low and therefole: less moisture. Moreover, the frequency of
continental air masses increases. Pre-winter shategh annual variation of the prevailing air
mass. On the one hand, in 2000 the mP air prevailhie arctic air was not identified at all,
and, on the other hand, in 1998 the cold air mags@warily cP and xA air dominated for
18 days, and mP air was identified only 3 daysaAesult, November’s average temperatures
showed almost the highest interannual variatiore dandard deviation of surface air monthly
mean temperatures and 850hPa pseudopotential tetgs was very high, too (Figures 7, 8).

Midwinter, MW (beginning of December through third decade of dayju

In December-January the incoming short-wave raghateaches the minimum and stays
low in January, tooRnt is negative. A persistent cloud cover resultingnfrboth frequent
frontal passages and establishing of air mass tless (caused by cooling above a colder land
surface) cuts off direct solar radiation. Thusawolurable situation for the snow cover to last for
an extended period of time sets in. In general, isgnof December generally heralds the
coming establishment of a continuous snow cover datvia (on average, December 8-29)
except the coastal territories adjacent to thei@8ka, where it is established in the first decade
of January. Yet, the seasons 1989/90 and 199238t diee establishing of a continuous snow
cover at all (Table 3).

During northern hemisphere winters, because okfargdiation contrasts and a stronger
equator-pole temperature gradient, westerly citmiais more vigorous and moves fronts and
air masses through the mid-latitudes. Thereforem@isses moving relatively rapidly to Latvia
from either source region either retain their alifproperties or lose their humidity and cool
down if their motion is less intensive. However,emtthe trajectory of mP air lies over western
and central European land surface which is not reavevith snow, it may transform into
warmer and more stable air mass. xP

In MW, subpolar and arctic air masses prevail.na 11-year period during December-
January the occurrence of temperate/warm mP arairxas on average 34-38% and of winter
air masses 34-27 %. Similarly to pre-winter, thegtrency of the core air mass (mP air, which
usually brings warming of weather and even thaway tigh at 21-24% (fronts excluded). With
regard to snow cover, a distinction should be nadeng the subtypes of arctic air. The cA and
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XA air and continental subpolar air cP would enab&existence of snow cover but would not
increase its thickness, although cP air may prodigb¢ snowfall. In the 1990s the coldest cA
air was identified only in the last week of Decemli®96. The temperature minimum over
snow covered territories dropped to -30° to -369@& XA air affected Latvia each January, yet
it was not identified each December. The XA aingsi the customary severe winter weather,
when the daily average temperatures may fall to @5 -26 C. The first half of MW
(December) showed as high a frequency of contihaitas the previous season (PW), but the
second half was very much dominated by mP air.

In mid-winter, a day or two may occur, when midladie (m$, xS,) air arrives, and in
January 1998 even subtropical xS air reached LatvViase very warm air masses together with
warmed subpolar air comprised together ca 30% tdrexcluded).

As a whole, MW produced precipitationr60 mm/monthin the 11-year periodylW was
characterised by the lowest annual variation ofphevailing air mass frequency compared to
other seasons. The standard deviation of monthdy serface air and 850 hPa pseudopotential
temperatures were lower than in other winter mofitlable 1, Figure 8). However, it should be
noted that the present study did not include angtewiwith an extended inflow of cA air
because 1987/1988 was the start of a period divelmild winters. January 1987 is known to
be the coldest on 100-year record. An unusuallyg celtbreak of cA air from the north-east
brought near record low January temperatures GBand a record long period of very low
(-25 to -30C) temperatures.

Late winter, LW(third decade of January to end of February)

In early Februarythe incoming short-wave radiation starts gradudtigreasing and
doubles by the end of the month (98 MJ/m?). Regaslbf the slight increase of solar radiation,
February was the coldest month in five of the largelLate winter is dominated by subpolar
and arctic air masses. In the 11-year period #gmguiency of temperate/warm mP and xP air was
39% and that of winter air (XA, mA, cP) 32% (frorgscluded). With an exception of the
extremely warm February 1990 with only a coupledalys of mA air, in late winter the
frequency of arctic air masses slightly increagadsts are common and, although rarely, the
CA air may affect Latvia. February 1994 was suatealy cold month, with a minimum of —
29.4 C on the coldest day in Riga and even lower €33Isewhere in Latvia as a result of cA
air. Late winter shows an increased occurrenceaoistormed maritime air masses. The reason
for this is XA air, which is more frequent at thisie than in any other month because a short
period of anticyclonic weather often occurs in g&rébruary. The anticyclones often form over
Northern Europe in maritime air of arctic originhish gradually is transformed into xA air and
brings severe frosts in cold Februaries. The aissmng, and g5 are almost the same as in
January ( Figures 7, 8).

LW showed the lowest frequency of warmed subpoiaPa and also mid-latitude and
subtropical air.

In February of 1990, which was the warmest Februmrya 100-year record, when
precipitation was only in the form of rainfall, th@usual warmth “woke up” the dormant plants
and birch sap started rising in the last week @fr&ary. It was an extremely warm month due to
several spells of mid-latitude and even subtropaial Average diurnal temperatures stayed
above zero almost the whole month except 16-19uaefpr

LW is a dry season. In the 11-year period, the mmanthly precipitation for February
was 35 to 55 mm over the territory of Latvia and74Bhm in Riga, comprising here 7% of
yearly precipitation. Unless anomalous warm weathecurs, a continuous snow cover is
common for February, which is maintained and remkiwe winter air masses. On the whole,
February’s average temperatures showed more \@arititan any other month (10&), and the
standard deviation of near surface air temperatmc 850 hPa pseudopotential temperatures

gso Was higher than in any other month (Table 1, )t
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Pre-spring, PSRend of February to end of March)

Pre-spring is the season of transition from witbespring. The decline of winter starts at
the end of February, wheRnt on average becomes positive, and lasts until Vexganox.
From February to March the incoming short-wave atidn increases 2.5 times, reaching
247 MJ/m2Rntgrows significantly and the solar heat increadeuily noticeable. However, the
increase of air temperature is rather slow, andthtprmean temperatures from February to
March increased by 2.7°C (Riga).

At the first glance, the landscape continues itstevi dormancy, but flowering of alder
(Alnug and hazelCorylug starts, occasionally as early as the end of Febrirhe first spring
thaws occur, and pre-spring is known for the disgpance of a continuous snow cover, which
occurs on average before March 31 over the whoti#aey of Latvia. The first migratory birds
return.

PSP is dominated by subpolar and arctic air massdébe 11-year period, the frequency
of temperate/warm mP and xP air was 31% and thatiafer air (xA, mA, cP) was 42%,
reaching the peak in their annual course. The cAla@ir was no longer identified, because the
region of its influence retreated northwards. Tiwdest March weather, with minimum
temperatures of -20°C and mid-day temperaturespofou-5°C, is brought by transformed
maritime arctic air xA. Of the three cold air masslee most frequent was mA air and slightly
less frequent was cP air. High occurrence of wiatemasses favours longer duration of snow
cover or enables the development of snow cover aftwarm February. In March 1996 the
above air masses dominated for 22 days, prolongi@giuration of snow cover, which started
melting only in the beginning of April. On the otheand, March 1992 showed a low proportion
of winter air masses (25%), which was the reasoy amow cover melted already in the
beginning of the month.

Warm air masses may arrive either within the waestia of a cyclone or along the ridge
of high pressure. Periods of the presence of ntiife air masses occurred 8 years within
11-year period. In 1990, even a brief period whdptrepical air masses (mS, xS) were present
occurred. Along with great diurnal temperature mnthe warmest days (1-3 days/month)
produced mid-day temperatures above +15°C. On 18hVEQ90 the mid-day temperature was
+16.9°C in Riga and +16.3°C in Rezekne. MoreovVer daily temperature range was very high
(12.4°C in Rezekne). On average, the proportionast air masses in March was 23% (fronts
excluded). PSP is notable for the highest averagpiéncy of continental air (primarily cP and
cPs) masses, which were more frequent in the dinst second decade of March. Consequently, a
characteristic feature of this season is greaindiulemperature range, particularly on days with
clear skies or slight cloudiness, when contineptatransformed maritime air prevails. This
season is also characterised by a low amount afigitation. During the 11-year period, the
average monthly precipitation in March was less1thd mm (Riga).

In the 11-year period, the average heat conteMtasth air masses expressed kyywas
+12.8°C, and the standard deviation of near sudademperature and 850 hPa pseudopotential
temperature was still high (Table 1, Figure 8).

Early spring, ESP(end of March to middle of April)

From March to April, the incoming short-wave ratatgrows 1.5 times an@nttriples
(Tables 1, 2 and Figure 2). Landscapes have maretikielve hours of daylight. The growing
net radiation is spent for melting snow and heatifigsoil. In early spring, snow melts
completely. The snow cover disappears on averame March 29 (coastal territories adjacent
to the Baltic Sea) till April 16 (the eastern paft_atvia). In the first half of April, the arctiair
masses behind the cold front bring snow, and vdtgnosnow cover (even up to 10 cm)
establishes itself for several days all over Latvikis process may occur several times.
Therefore the landscape of early spring is notédyléhe abundance of water on the ground and
in the soil. More migratory birds return and thecalation of birch sap comes to an end. Unless
some early coltsfoot decorates the landscapemesnwhile quite pale.

Along with the increase of air mass temperature lagat content, the character of air
mass transformation starts changing substantigltyving eastward from the Atlantic Ocean,
maritime air masses experience modification becadfisgradual heating from the underlying
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land and loss of moisture, for instance mRP; cS,or mA  xP [Geb 1981]. Continental air
is also transformed under growing solar radiat® (cP).

In ES the weather of Latvia is greatly influencgdanticyclonal atmospheric circulation.
An area of high pressure may be located either thheeEuropean part of Russia, a ridge of high
pressure may spread from the Azores High, but citeitige of high pressure develops over
Scandinavia behind a cold front. The latter pasgeskly onwards and decays. Depending on
the position taken up by the area of high presstmasformed maritime air (xP, xBr x§,) or
the corresponding subtype of continental air isiified.

Reviewing of every-day air mass occurrence fromnakerequinox to mid-April
unambiguously showed that on average it was B&lR+A pattern. The mP air together with xP
air, its first modification, arrived on 36% and dalinter air masses (XA, mA, cP) prevailed on
34% of days. However, a small increase of aP was observed, its frequency increasing to
10% (fronts excluded). On the whole, warng, @) air masses arrived on average as often as in
other P+A seasons (30%). Occasionally, ES may brémg warm weather, as was observed in
1991, when mid-day temperature reached 18-20°C.eMery on average the expansion of the
mid-latitude air source region from central andtbetn parts of Europe to the northeast is
apparently gradual, and early spring gives no abuut it. Latvia starts receiving mid-latitude
air masses from southern and central Europe, amd fne southern part of Russia more often
starting with the second half of April.

On average, the high frequency of continental (lpaiR) air and transformed maritime
air masses result in very low amounts of precijpite¢Table 1).

Full spring, FSP (middle of April to the first half of May)

During this season, the majority of migratory birdave returned, almost the entire
vegetation quite evidently comes back to life amel tand becomes green. The birch trees are
the first to unfold their leaves, with the earliefiserved cases in the second decade of April.
Another early species is black-currant, which cominatays 1-2 weeks behind the birch. The
sunshine duration is already around 8 hours, ragchd% of the possible during this season,
and its increase slows down (Table 2). Howett, and T are still growing noticeably. On
average, from April to MaRntincreased by 165%, and ffom +5 to +10C.

Full spring may be named a season with no domiagntass. The frequency of mid-
latitude () and warmed subpolar §Rair increases considerably while the influencewdpolar
air (primarily continental type cP) decreases,hat the warm and temperate air masses become
almost as frequent as the cold ones are. The ¢oddlemass of the season, i.e. XA air, was
identified 4 years in the 11-year period, when @pdlls occurred for 1-2 days. Maritime arctic
air mA was identified each year with the same domats xA air. In full spring and pre-
summer, the frequency of mP air is the lowest withie year, and it is regarded as a temperate
air mass for this season. Air temperatures at raiday rise to +10° to +14°C, dropping at
night to around +5°C. The cloud cover, includingv lolouds, brings about a small diurnal
temperature range. The warm air masses (even pidattair) arrive more often (Figure 6 ).

It is noteworthy that transformed maritime air magses become dominant (until late
summer) and the frequency of oceanic air massesakes while the rate of continental air
masses does not change significantly. The trangfdrmaritime air masses (xP,dhd xSp)
occur more often. The low degree of cloudinessthagresence of relatively cold (mA, cP) air
result in low night-time temperatures and frostt Imumid-day the temperature often rises to
+15 to + 20C. The spells of cold air, although short-term #®b frequent than in previous
seasons, are more noticeable because they occingdhe growing season and stand out
against the background of higher frequency warm-latitlde and subtropical air. Both the
diurnal range and the daily means of air tempeeatoe highly variable.

As regards moisture regime, precipitation remaimsv land does not exceed
evapotranspiration, while solar radiation and aimperature grows rapidly and the growing
activity of vegetation also increases. Therefoeeahundance of water on the soil surface and in
soil, which is characteristic of ES landscape, h&ars quite soon.
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Pre-summer, PSthe first half of May to the beginning of June)

In this short season, the incoming short-wave temfisand the net radiation rise as high
as the yearly maximum and will not change subsifiptiiuring the next two phases, but the air
temperature experiences seasonal growth and thapipation starts increasing. The last
migratory birds have returned, vegetation is intexlg growing and ever more blooming
species burst into blossom. However, this is a @has‘environmental risk” because severe
night frost may occur (temperature may drop t&5

In May, the warm air massesy(&d S) are more frequent, and these comprise@%a 3
of the monthly air masses (fronts excluded). Thaesaate remained in early summer and high
summer, while the proportion between the subtypas aifferent and the heat content of these
air masses gradually grew until the end of JulyMay, the warm mid-latitude air xSvas
identified more often. At mid-day, temperatures misg to +18,+20 C and even higher, to
+25,+26C.

The frequency of mP air was as low as in the previseason. In PS cold/winter air
masses XA, mA, cP, although less frequent, stiilVain Latvia. Transformed arctic air XA was
brought infrequently (once in three years) for da®s and it was identified only in the first half
of May. mA air was identified briefly only from theecond decade of May on,. It arrived almost
each year (8:11). The relatively cold cP air waarlyeof the same frequency.

PS marks the end of the transition period to sunuineualation, and in Latvia it manifests
itself as a return of cold weather between 21 &htay. It is noteworthy that in 7 years of the
11-year period, the above mentioned days were dasdneither by mA, cP or xP air, the
coolest air masses of this phase. Occasionallpwa $yer of several centimeters may establish
itself locally in mA air, but it melts within a shotime. The fairly regular return of cold in
Latvia in the third decade of May, when at nighhperature falls to below +& and in mid-
day does not rise much above HZQmight be well related to the cooling of St.Cywietodius
in Bulgaria, described by Andreeva et.al (2003 &tognized that in the period 1981-2002 a
regular St. Cyril Metodius cooling was observeddods May 24, and suggested that it could be
attributed to a particular atmospheric circulatimer Europe.

Although the monthly mean temperature variatiomsdscreasing as the warmest part of
the year approaches, these still were high ®.1For instance, in 1991, pre-summer brought
only 1 day with mid-latitude air while the cold gdbar air xP prevailed 12 days, bringing dry
weather and night frost. However, in the third dlecenaritime arctic air was identified, and, as
result, the monthly temperature throughout Latviaswbelow +10C. On the other hand,
temperatures in May of 1993 reached record highsn(digher than in June), and weather was
very dry because transformed maritime and contatemtid-latitude air x$ and c§ was
governing for 22 days and brought almost no prédipn. However, during the last week of
May as a result of the passage of a cold frontpeatures dropped to typically from1+to
+6 C at night and from +1Qto +14 C at mid-day with night frost (-1to -3 C) recorded.

Notwithstanding the high occurrence of warm air seasand almost the summer level net
radiation (ca 2.5-3 times higher than in Septemlbg air temperature in May is usually low.
On the one hand, the temperature of air massesainidlower than in September and, on the
other hand, the received solar energy is richlysoamed for heating up the soil, moreover the
vegetation increases evapotranspiration.

Early summer, ESbeginning of June to end of June)

With the beginning of this phase, the increaseiimnal temperature slows down. Yet,
cool nights and days are also highly possible. By énd of early summer, the maximum
number of blooming species are at full bloom andchaes the highest increase in biomass
production occurs.

Early summer and the next two phases comprisetieg#te B+S, period, which shows a
noticeable increase of warmed subpolar aig #fe first modification of maritime subpolar air
in summer time. The westerly airflow is less inehgcause the air pressure over the continent
is not so high as in winter, and the cool Atlaaticmay freely intrude far over Europe. The xP
air brings high-level and middle-level clouds, teenperatures fall as low as +11°C during the
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night, and rise to around +22°C at mid-day. Theaye frequency of xRir alone was 21%.
Showers may occur, but these intersperse with shooys and almost clear skies. The warmed
subpolar air P(either maritime or continental) may be regardedetstively warm air. Almost
the same temperatures are brought about by maritiistdatitude air mg

Mid-latitude air (x§, ¢S) and subtropical air (mS, xS) are the warmestaisses, and
their occurrence was 32% (fronts excluded). In JL®@9, a record high frequency of xS air of
12 days/month was observed. Inflow of transformeatittme subtropical air XS may make
near-surface temperatures rise to +27° to +299@idlday and at night-time to around +15° to
+18°C. It is brought to Latvia by southerly windsrh the Mediterranean region or in other
cases from the Black Sea region and the southetmipBuropean Russia.

The average frequency of regular subpolar air (xF,masses, which are the relatively
coldest in ES, was around 30%. There were two Junére 11-year period without a day with
maritime subpolar air, and in both cases June sthdie highest (1995) and the second highest
(1999) average temperature of the year (+17.6°C+a8dB3°C). Transformed maritime subpolar
air xP predominantly arrives in Latvia from Scaradii. The fresh xP air brings a low degree
of cloudiness (high and middle level clouds) or @nclear skies, and the lowest June
temperatures (less than +10°C, even as low as ‘gt°@ight-time and +18° to +20°C at mid-
day. The average diurnal temperatures are aroufl -+%15°C. The xP air was brought into
Latvia in 10 years of the 11-year period.

Starting from early June, the relatively cold mAla® air become a rare occurrence, and
towards the third decade commonly do not reachidatwA air was identified in 3 years
(1 day/month) of the 11-year period and cP air idestified only twice. A scattered night frost
was recorded on 24 June, 1992.

The second half of early summer commonly bringseaknof cool weather with frequent
rainfall because of high cyclonic activity and frtalnpassages. A 7-day period of cool weather,
when 850hPa temperatures were noticeably lower thamthly mean temperature and surface
temperatures followed that pattern, was found iry@érs of the 1958-1999 42-year period, i.e.
the frequency was 71%. More often the cool weabthenght by mP and xP air occurred around
20-28 June. The relatively cold mP air brings cipadd cool weather with rainfall, but xP air,
arriving behind a cold front, is dryer and freshgiN-time temperatures are only +9,+C0 and
the days are also cool (ca +18 +16 C). Occasionally the cold air can hardly be diffgisted
from mA air, and under clear skies the cold air roayse local frost. Later waves of cool air are
less pronounced and less regular in early, midterJuly.

During early summer, the amount of precipitatiogrgwing, and in some years June has
been the wettest month.

In the 11-year period, the average heat contedtiog air masses expressed by equivalent
potential temperaturegsowas 35°C, which was lower than in July-August. Bewhole, June’s
average temperatures (1990-2000) varied withirlithigs of 6°C and the standard deviation of
near surface air temperature and average equiyabdéential temperature was falling.

High summer, HS(end of June to end of July)

High summer is a season when the air temperatahes the maximum while the day-
length starts gradually decreasing. During the @aryperiod, the net radiation does not show
any hint of falling back, in most cases it is stilgher than in June. Even at night, the air
temperature is commonly above +@0 By the third decade of July, all air massesluidiag
the coolest ones, finally reach their highest taapee. High summer is generally reserved for
late bloomers. It starts with blooming of lime ©e®©n the one hand, the number of blooming
species and the biomass production is still veghhOn the other hand, an increasing number
of species is running to seed or ripening the drutthe vegetation gradually loses the bright-
green colour, fades and becomes drab. On avetagamount of precipitation is higher than in
the previous season, and the yearly maximum oftears in July.

In addition to the highest air mass temperaturesthe highest heat content, the highest
occurrence of xfair and the warm xSvas identified. In high summer transformed air reass
are very often arriving in Latvia. The occurrenéevarm mid-latitude and subtropical air was
of the same frequency (ca 32%) as in early sumystrthese air masses were warmer. High
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summer showed a very low frequency of contineritainasses, and at the same time it showed
the lowest occurrence of the cold xP and mP airsesgghus justifying the “high” title. Periods
of cool weather are usually less pronounced thaBSnand occur with varying regularity at
different times during HS.

The xP air, which is the relatively coldest air i@ high summer, was identified on
average on 9% of days, and arrived in Latvia wititlrerly and north-easterly winds, when
anticyclones developed behind a cold front in nragt arctic air over Scandinavia. For
instance, on 6 July 1992, when transformed marithoepolar air affected Latvia, there was
frost at grass level (-1° to -2°C) in the easteant pf Latvia. In the xP air, the night-time
temperatures commonly are as low as +6° to +128Gaamid-day +16° to +21°C. The weather
is dry or a light rainfall may occur. The xP airsudentified 10 years in 11-year period.

However, occasionally July is both the hottest agst month. July 1994 was an
unusually dry month. In the"®3® decades of July 1994, continental subtropicalc&irwas
brought to Latvia. Mid-day temperatures rose to3+83 +36°C, and even at night-time the
temperature was a very warm +15° to +20°C. Thendiuemperature range was very large.
Thunderstorms developed, particularly in the afiemhours.

In the 11-year period, the average heat contedtlgfair masses expressed by equivalent
potential temperaturegso was 38°C, which was the yearly maximum. On the whaVerage
July temperatures (1990-2000) varied within thetbnof 4.2°C above or below the mean, and
the standard deviation of near surface air temperatnd average equivalent potential
temperature gso Were the lowest. The amount of precipitation shibyust the opposite, i.e. the
standard deviation was the highest in July. OnagesrJuly was the second wettest month after
October.

Late summer, LSend of July to end of August)

The beginning of August clearly shows that the mow short-wave radiation and the
net radiation starts to fall rapidly, but the dese of air temperature is less significant or does
not even occur. The prevailing process for vegata running to seeds and ripening of fruits.
The first flowers of the heather show themselMegs theralding that the phenological year is at
its turning point. The green colour of vegetatiadds even more, uncut and depastured
grasslands become dun, and the trees, primarigh linees, show first signs of colouring. A
characteristic feature of the landscape is theiacof migratory birds before their flying away.

In the first decade of August the 850 hPa tempezatand pseudopotential temperatures
of the airmasses are still at their maximum and skeclining gradually in the coming decades
(Figures 7, 8). Yet, the warm mid-latitude air,mparily xS,, doesn’t arrive as often as in HS,
and the same refers to warmed subpolar ajrie frequency of relatively cool air masses (xP,
mP) increased slightly, in particular xP air ardueaore often.

In some years August may be warmer than July. fstaince, very sunny, warm, even
hot, and unusually dry weather was observed in Augfi1996 and 1997, when the amount of
precipitation was less than 30 mm. The fine sumweather was due to governance of mid-
latitude and subtropical air masses associated igh-pressure conditions over central and
western Europe and Scandinavia. The frequency airoence of the latter air masses was 12
and 14 days (in 1997 and 1996, respectively). Hanean average the arrival of mid-latitude
and subtropical air was noticeably less frequeau ih high summer.

In cool nights of late summer, the night minimumthie air and on the soil surface may
drop to +2 to 5 C, but in the 1990s frost was not observed.

Since the mean 850 hPa pseudopotential temperatukagust air masses over Latvia
was almost as high as in July (+3T9, the average heat content of August air masses w
almost the same. On the whole, August’s averaggdeatures (1990-2000) varied within the
limits of 4.4°C from the mean and the standard atexi of near surface air temperature. The
amount of precipitation was almost as high as in HS

Early autumn, EA(end of August to second half of September)

In September, the incoming short-wave radiatiorrekees, and in September it was just
a half of that received in June-July. Toward theuawnal equinox the steepness of monthly air
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temperature curve is the same as that of the immprshort-wave radiation or net radiation.
However, in the mid-day (10-13 local time) the ieed short-wave radiation was, on average,
nearly as high as in June. The first frosts mayipend the leaf colouring begins, which comes
about with a significant drop in temperature. Ttost-free period comes gradually to an end.

Early autumn is a short phase of transition from shmmer air mass pattergt8, to
winter P+A pattern. Starting from early autumn #ggiator-pole temperature gradient gradually
gets stronger and, as a result, the westerly atiom starts strengthening and moving
equatorward, i.e. a transition to winter circulatioccurs. The frequency of subpolar air
increases to a considerable extent and in the & period comprised on average 25% (fronts
excluded) or 13 days/month. The increase occurtethex expense of mid-latitude, &ind
warmed subpolar fir, the frequency of which decreased 1.5-2 tiffregarly autumn, cold air
masses (mA, cP) start arriving in Latvia, and tiieiguency in the 11-year period was almost
20%. Maritime arctic air mA and continental subpodér was identified in 8 years out of
11 years with average frequency of 2-3 days. A op episodes with transformed maritime
arctic air XA were noted in the third decade of 3@®d 1996. Yet, these were associated with
the inflow of maritime arctic air mA, which brieflshowed particularly low values of 850 hPa
temperature and pseudopotential temperature, witahd be related to xA air. The above cold
air masses are those to cause the first killingt$ro

It is noteworthy that the frequencies of maritinie(different air mass types) increased,
and, along with the decrease of the frequency aiticental air masses, the frequency of
transformed maritime air masses decreased noticeBie amount of precipitation was slightly
higher compared to August.

Toward the end of September, after the first frostgeriod of calm, sunny weather with
warm days, but cold nights and misty mornings metyiis, yet it does not occur every year.
This weather singularity, which is named “Old Wivesmmer” or summer-in-autumn, usually
caused by an independent anticyclone formed eitkier European part of Russia or central
Europe, lasts for at least three days (in Latviee bongest period was around 14 days).
Sometimes such weather may set in during the Hia#t of October. Regardless of the exact
timing of the return of summer, this period is gowea by mid-latitude and subtropical air,
primarily, XS, ¢S, XS or even ¢S air. The diurnal temperatures gegestly.

Conclusions

The location of Latvia in the area where on the baed the boreal and nemoral zones
and on the other hand the regions of oceanic antinemtal climate meet causes the landscapes
to go through 12 seasonal states or seasons, wbpEnd both on the annual cycle of insolation
and air mass occurrence. Regarding the seasonetnsbf Latvia's boreo-nemoral landscapes,
the most notable conclusions are as follows.

The period of positive net radiation is two timesder than the period of negative net
radiation, and during 2.5 months (middle of Mayetal of July) the curve of mean annual net
radiation has reached the highest values and atdliss level. This period of time (pre-summer,
early summer and high summer) coincides with thimpartion of the vegetation period and is
typified by a large amount of precipitation. Duririgis same period, in early summetr,
evaporation reaches yearly maximum and the timeioimum runoff sets in.

The season with the highest upward gradients oframiition and air temperature are
early spring (starts just after vernal equinox werebefore it) and full spring (second half of
April to beginning of May). Yet, it is the time dhe lowest amount of precipitation and the
highest runoff, too. On the other hand, autumnmeguiwhich coincides with a steep downward
gradient of net radiation and air temperature, epéme autumn season of maximum
precipitation, very low evaporation and gradualréase of runoff, designated full autumn
(October).

In Latvia, just as throughout the whole boreo-neahecotone, which belongs to the area
of humid climate, on average 4 months/year (Apilif) evaporation exceeds the amount of
precipitation, 4 months/year (August-October, Mauitlis less than the amount of precipitation
and the remaining 4 months (November-February) enedion is small and may be considered
as zero, but precipitated water is accumulatedhie form of snow (and ice). Besides,
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1-2 months a year (April and part of March) theaflirexceeds precipitation and evaporation.
Thus, the mean annual water balance of Latvia'ddeapes viewed from a time dimension is a
diachronous cycle of three essentially differentiquks: “overconsumption”, “compensation”
and “conservation” of water (Figure 4).

Although winter (period of negative net radiation)Latvia lasts only 4 months (end of
October to end of February), for 9 months the nfiesjuent air masses are these of subpolar
(subarctic) origin and arctic air arrives. Onlygdrsummer months show a slight prevalence of
warmed subpolar air, which occurs relatively oftieming other seasons (including winter), too.
Another air mass type characteristic of spring sunshmer seasons — mid-latitude air — is a rare
air mass from autumn till early spring, and subitapair is brought to Latvia almost only in
summer (Figure 9). Apparently, such pattern ofnaérss frequency may be explained by the
location of Latvia on the northern edge of the faiitudes.

Etransf Bcont DOmantine Ofonts P OF: O&A O3 @3

Figure 9. Monthly mean frequency (number of days) of air snigpes in Riga (1990-200Q)eft transformed
maritime, continental and maritime types and frpright: arctic (A), subpolar (P), warmed subpolag) (P
mid-latitude ($) and subtropical (S) air masses.

The location of Latvia between the oceanic andrimoatinental regions brings about the
prevalence of transformed maritime air masses magitime and continental air. Yet, from a
seasonal viewpoint, transformed maritime air magzewvail only in spring and summer,
reaching the highest frequency in early summerjrautumn and winter, maritime air masses
prevail and their occurrrence is the highest ihdutumn. Typical continental air does not occur
often in Latvia (particularly in late winter andrilyasummer), and a slightly higher occurrence
was observed only at the beginning and the engraig

In general, each season may be distinguished bgfiaitéd pattern of solar radiation,
distinctive state of heat and water balance, bioldgurnover, phenological phase of animate
nature and a distinctive occurrence of differenhaass types and their particular “association”.
During each season these variables show a particatabination on numerical values and a
distinctive landscape image. Every season has fmttedn the state of landscape in the
following seasons (theoretically — throughout treary. Transitions between the seasons are
both gradual and sharp, but in all cases thesebaagtearly identified by several quantitative
and qualitative features.

The presented conclusions still would need to bdistl in greater detail, adjusted and
better interpreted from a geographical viewpointthis regard, systematic measurements of
energy and mass exchange, and phenological obssrvan long-term terrestrial research
stations, combined with an efficient applicationdafta obtained by remote sensing would be
necessary [Krauklis 2003]. At the same time both ittea and results of the study would be
useful for launching basic research in landscap#ogg and climatology. Moreover, these
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might contribute to advancing the UNESCO ProgiMen and Biospherehe UN International
Geosphere-Biospher®rogram and to implementing tHeuropean Landscape Convention
accepted by the Council of Europe in 2000.
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Character of ice regime in Latvian rivers

Agrita Briede, Mris Klavi §, Valrijs Rodinovs, and Lita Lizuma

Abstract

Different aspects of the ice regime of rivers inviawere studied. For all rivers in Latvia
the ice cover periods have been shorter durindastedecades. However, the long records of
collected ice data for the Daugava River (startednf1529) indicate that oscillation around
mean values is normal. Climate during the cold @@aand thus also the ice regime, is very
much influenced by oscillation patterns of the Kdktlantic.

Key words: ice regime of rivers, long-term changes, NAO et

Introduction

There is a need to apply a multitude of differesttérs to the evaluation of climate
change and the patterns of processes in the envinoin Records of ice freeze-up and break-up
times in rivers allow for assessment of long-ternd a&easonal variability of the climate,
especially in regard to climate change [Livingstdr#97; Magnusoret al. 2000). There are
three major reasons why ice regime studies are fritapb (a) since calendar dates of freezing
and thawing of lakes and rivers have been recoird@etany rivers (also in Latvia) well before
scientific observations in Latvia began, the dataecs a longer period than that of other
hydrological factors; (b) the ice regime influeribe hydrological regime during the period of
maximal discharge of accumulated atmospheric pitatipn; (c) ice conditions are sensitive
and reliable indicators of climate.

Winter ice regimes have been observed to be relateébe North Atlantic Oscillation
(NAO) pattern [Hurell 1995; Osbort al. 1999] of large-scale anomalies in the North Ailant
atmospheric circulation. Moreover, the Southerni@sion has been proven to also be able to
influence the ice regime of lakes and rivers inlmethern Hemisphere [Robertson et al.2000].
The so-called positive phases of NAO (associatatt sirong westerly winds and increased
flow of warm and moist air to Western Europe) causemer and later winters, and early
springs [Hurrell 1995; Paeth et al. 1999; Chen ldatistrém 1999]. The air temperature regime
and the occurrence of warm rainfall, influenceddirylows from the North Atlantic (indicated
by NAO), significantly affect the ice regime [Loevamd Koslowski 1998], and hence also the
river discharge pattern [Hurrell and van Loon 19%djrthermore, global warming processes
may constitute another major factor influencing itteeregime [Ruosteenoja 1986; Singjhal.
2000]. Break-up dates for the last two centuriesioers in the Northern Hemisphere provide
consistent evidence of later freezing and earlienk-up [Magnusoet al. 2000]. Since easily
identifiable parameters describing ice break-upehlbgen recorded for a long period of time
[Beltaos 1997; Bensoet al. 2000; Likens 2000; Arai 2000] several studies hawvelyzed ice
regime trends for inland waters. These studies hkarly shown long-term climate changes, as
well as the dependence of natural processes anidehegimes of surface waters in Northern
Europe on the NAO [Yoo and D’'Odorico 2002]. The regime of the Baltic Sea has been
previously analyzed using a historical time sedkge break-up at the port of Riga [Jevrejeva
2001] in order to reconstruct climatic history [@ad and Nordli 2001].

It is the aim of this study to analyse the différaspects of the ice regime in Latvia, in
order to put the recent shortening of the ice camera long-term perspective.

Sources and methods

The first time series of ice break-up data for Riger Daugava was published by P.
Stakle (1931), which also has been used for thidystData on temperature records for the
period 1795 to 2002 was obtained from the Metegiokd Station at the University of Latvia in
Riga. Before analyses the standard homogeneitymastapplied on the data set [Lizuma and
Briede 2003].
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During the study period, the sampling and obseswatinethods followed standard
approaches and historical observations were reiated to adjust them for existing time-
counting principles [Stakle 1931]. No replacemenitdhe data were made and only original
data were used in this study.

To investigate the links to wide-scale climaticdiag, we used the extended NAO index
[Luterbackeret al.2002].

The multivariate Mann-Kendall [Hirsckt al. 1982; Hirsch and Slack 1984] test for
monotone trends in time series of data groupediteg,splots, and seasons was chosen for
determination of trends, as it is a relatively refomethod concerning missing data yet avoid the
strict requirements regarding data heteroscedstitihe Mann-Kendall test was applied
separately to each variable at each site, at afismmce level of p<0.5. A trend was considered
as statistically significant at the 5 % level iéttest statistic was greater than 2 or less than -2

Results and discussion

The climate, hydrological processes, and ice regifni@land waters of Latvia occur in
the context of its physico-geographic charactessta relatively flat surface topography (57 %
of Latvia’s territory located below 100 m above #e&el) and dominance of Quaternary glacial
and ancient sea sediments (parent soil materialsisioof moraine loam and sands). The
climate is humid (the mean precipitation rangesmfré00 to 850 mm per year) and
comparatively cold and the area supports a densefniévers (the mean density of the river
network is 588 m per 1 kin

The long-term variability of the seasonal air tenapere is shown in Figure 1. The
seasonal air temperatures, according to records fiee Meteorological Station at the
University of Latvia in Riga, have changed subs#dgtduring the last 200 years (1795-2002).
The air temperatures in winter have increased 8yQ, in spring by 1.3 °C and in autumn by
0.7 °C. The mean annual temperature has incregse®BC. In comparison with the long-term
mean (1961-1990), the lowest mean temperature xtduring the period from 1830 to 1930,
measured for annual and seasonal temperaturesr@augpring, and summer). Winter season
temperatures have been increasing gradually sifoe 19th century. During the
1830-1930 period the long-term minimum was not nedc

Notable increases of winter and spring air tempeest have been observed since the
1970’s.

There exist direct links between temperature andégime on rivers. The time series of
ice break-up dates for the Daugava River at Dautgaypable 1) indicates a mean date of
April 3. In comparison with the other rivers stutii¢he break-up time can differ by more than
one month, depending on the distance from the 88ka and Gulf of Riga, as well as on river
catchment'’s characteristics.

A decreasing linear trend indicates that ice bnagaldates are coming earlier (Table 1).
The calculated regression equation estimated tieatitne of ice cover during the 20th century
(observation periods of 77-60 years, dependingivar station) was shifting to an earlier time
by 2.8 to 5.1 days every 10 years.

In general, the shift in the ice break-up in rivienwards earlier dates, indicating an earlier
start of flooding, can explain the increase of winunoff of rivers in Latvia. This is thought to
be associated with climatic variability, as indezhby temperature charts. However, differences
are evident for the rivers studied and the chaige® not been consistent for different time
periods. For example, a shift of ice break-up t@arlier time has not been a typical feature for
the entire period of observations for the DaugaFgure 2). The downward trend was
expressed more during the last 150 years, and iefipeturing the last 30 years. No downward
trend was detected for the initial period, whicbludes the Little Ice Age. Lengths of periods
are not equal and mild winters can be followed agdtwinters. However, the periodicity cannot
be considered as a fixed cycle and it is moreyiketjuasi-periodic process.

50



NATURE RESEARCH

Temp erature,
=
[}

-10)0

-12,|:| T T T T T T T T T T
r'ms 1815 1E3% 1855 1875 1895 1915 1935 1955 1975 1995

Year

Lspring
100

Ez:\|mah.‘.ﬁﬂl

1795 1815 1835 1855 1875 1895 1915 1935 1955 1975 1995
Year

-Aauumin
120 7

10.0 A

Nl

Temperature,
£a
[

40 ; ; ; ; ; ; ; ; ;
1795 1815 1835 1855 1875 1895 1915 1935 1955 1975 1995

Year

Figure 1. Mean annual temperatures observed in Riga fortewinDecember-February), spring
(March-May), and autumn (September-November). Efierence level is the mean, for the period
1961-1990.
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Table :
Basic characteristics and ice regimes of the riverstudied
Distance Average | Decrease]
from |0 i ared Runoff. | L€ngth of Mean dat¢Mean dat number 0| gays/
River-sampling stationBaltic Seg | > N ki | |observatig of freeze| of break- days with|  10year
or Gulf of ns, years over up Ice cover| p=0.17
Riga, km (95%)
Daugava-Daugavpils 370 6450( 14.38 1925-20B0 Nov. | 03. Apr. 101 2.8
Lielupe-Mezotne 100 9390 1.76) 1921-20@®. Nov.| 27.Mar. 86 3.0
Venta-Kuldiga 60 8320 2.09| 1926-20002. Dec.| 22.Mar 65 3.2
Gauja-Sigulda 40 8510 2.23] 1939-20@. Dec.| 30. Mar 78 4.1
Salaca-Lagaste 20 322( 0.97 1927-2008. Nov.| 29. Mar. 77 51
Pededze-Litene 350 978 0.26  1959-2000. Nov. | 02. Apr. 108 -
Berze-Balozi 50 904 0.16| 1960-20005. Dec.| 14. Mar 80 -
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Figure 2. Time series of ice break-up dates in Daugava rRjgashed line shows trend from 1860-2003,
and continuous line from 1530-1859)

Similar trends of ice break-up were obtained uslata from the Lielupe, Salaca, Venta,
Berze, and Gauja rivers (Figure 3). The applied Mandall test verified that the number of
days during which a river is covered with ice hagb significantly decreasing. A downward
trend was obtained for all seven selected riversated in different parts of Latvia (Table 2).
The trends were statistically significant (lessth?) for the Salaca, Gauja, and Berze.

As mentioned before, processes over North Atlahtiwe a significant influence on
climate in winter season in Latvia (December, Janaad February). It is clearly shown by
correlation coefficients recorded between days waghcover in rivers and its correlation with
NAO indexes (Table 2).
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Figure 3. Time series of ice break-up dates in the Liel§saca, and Venta rivers.

Table 2
Days with ice cover in rivers and correlation withNAO indexes (December-March)
Lielupe Daugava |Salaca Venta Gauja Pededze |Berze
1920-2000| 1925-2000| 1926-2000| 1926-2000| 1939-2000| 1959-2000| 1960-2000
Correlation with -0.52 -0.54 -0.44 -0.62 -0.57 -0.6d -0.70
NAO-index-DJFM
p-value (one-sided test) <0.001 <0.001 <0.001 <0.p0 <0.001 <0.001] <0.001
('é’r'ft‘grri‘éKe"da” test -1.533 -1.849 -2.547 -1.737 -2.146 -1.881 -2.467
p-value (one-sided test) 0.043 0.082 0.dos 0.p41 01® 0.034 0.007

*- The trend can be considered as statisticadjgiBcant at the 5 % level if the test statistisgreater than 2 or less
than -2

Figure 4 depicts the wintertime series of the NAGex during the Z0century and the
sum of negative temperatures in Riga. In Figureimtestime refers to the values averaged for
the time span from December to February. Strongtiegcorrelations between the NAO index
and the sum of negative temperatures show thaegses over North Atlantic are the driving
forces for climate in winter in the territory of tvéa. According to our data, the same character
appears for correlations of monthly mean tempeeatand NAO winter indexes. Variability of
spring and summer temperatures is not influencedhley NAO index. Strong correlations
between NAO indexes are typical for the winter eag$.81) and also for autumn (0.44).

The relationship in the cold period highlights firee linkages between the large-scale
NAO forcing and the regional scale climate processe Latvia. Moreover, the negative
correlations of winter temperatures and NAO indeatesstronger for the last 100 years.

Conclusions

Several conclusions can be made concerning climayidrological parameters, and ice
break-up dates in the rivers of Latvia:

A significant increasing temperature trend was plesk for the winter period (1.8C
since 1795). There is a pronounced linear changs|ain by periodic oscillations.

The ice cover period in the rivers selected has leereasing. For the last 30 years ice-
covered period has been reduced from 2.8 up td@y4 for every 10 years.
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The pronounced negative correlation and periodititye been obtained between the sum
of negative temperature and NAO winter indexes. édwer, negative correlations of
winter temperatures and NAO indexes are strongeth® last 100 years. There is no
marked interconnection between air temperaturesiimmer, spring and NAO indexes,
due to possible influence of other atmosphericutation patterns.

Time of the ice break-up depends not only on metegical conditions in a particular
year and the distance from Baltic Sea, but alsohamges in North Atlantic patterns. The
trends are not consistent between periods, whie@bs between mild and hard winters
are clearly seen. The periodicity cannot be comsili@s a fixed cycle and it appears
more like a quasi-periodic process.
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Figure 4. Time series of NAO (October to April) and sum of yslawith negative temperature
(Meteorological Station, University of Latvia)
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Local changes in the landscape structure of Kurzeme
during the 20th century

Zanda Penze, O erts Nikodemus, Ineta Gre, Inga Rasa, Simon Bell

Abstract

This article analyses the factors causing changéand use in Kurzeme (Courland), the
Western part of Latvia, in the 20and 2% centuries with the aim of prognosticating of
landscape development.

The territory chosen for investigation is the pard Gudenieki situated on the Western
slope of the Western Kursa Uplands. Topographicagbsnaerial photos, maps of land use and
statistic data have been used to analyse the dgsaofilandscape, structuring and factors
influencing them. GIS methods have been used attalysis of data in land use changes.

The research shows that changes in landscapewstwte not the same in all regions of
Latvia. They depend not only on the natural basd, diso on human factors. Under the
influence of current social, economic and politipabcesses, Latvia may experience increased
marginalization of these uplands, which in turn Iwi#vour the formation of a more
homogeneous landscape.

Keywords: landscape structure, land use, marginalizatiariofa, parish of Gudenieki.

Introduction

During the last fifty or sixty years, Europe as ha$ other parts of the world, have
experienced fundamental transformations of landscpcture caused by political and social-
economic changes, such as political regime changeftical decisions, development of
technologies, demand for food and consumer goddbaljsation, and growth of the world’s
population. All this has led to intensified humafiuence upon landscape structure. As a result,
existing mosaic type landscapes have been transtbmto landscapes of vast monofunctional
agricultural lands or forests [Palang et al. 199&Jndscape polarisation is the result of land
intensification and abandonment, exaggerating ahtueterogeneity which is caused by the
variety of traditional agricultural and environmanfactors, such as relief, soils and climate
[Fjellstad, Dramstad 1999].

Studies of the situation in the Vidzeme Upland$atvia show that changes in land use
structure in the 20 century are closely linked with natural factorer(fity of the soils,
dampness), structural factors (transport infrastineg, political and economic factors (change
of political regimes, process of collectivisatioopncentration of settlement, drainagé
agricultural lands, and the formation of large-edalrms) [Nikodemusgt al. 2004; Gmeet al.
2003]. After the occupation of 1940 the existingsaio-type structure of rural landscape was
obliterated, the boundaries and landmarks of pgivahds destroyed [Melluma 1994]. After
World War Il small fields, meadows, and pastureltasituated close to forests, as well as areas
with poor roads located far from the centres oflembive farms, became excluded from
agricultural use and turned into woodland. Thusirduthe period from 1940 till 1993 the
territory of meadows and pasture land has decrdas&%3 000 hectares or by 51.5%. This has
mainly been the case with forest meadows and meadmvd pastures situated far from
economic centres and large-scale farms [Pirkst$ (€95]. The extent of woodland and forest
territories increased considerably. In 1939 forestesupied 27% of the territory of Latvia,
whereas in 1973 forests already covered 37% otdoh@try. In 1990 forests covered 42.6% of
the land surface. The increase of woodland ha<ipaily affected hilly areas and marginal
lands [Melluma 1994]. After the restoration of Liatv independence the ensuing agrarian
reform of 1989-1990 changed land ownership. Laneleweturned to former owners or divided
up between members of collective farms. The foromatif small farms unable to compete, lack
of sound development, absentee ownership — alétfaesors favoured the formation of fallow-
land and brushland of all the factors influencimgnd use, the human factor is the most
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important [Grne et al. 2003]. The farmer’s wish to cultivate his own landomething that he
had been forbidden to do for years — and to supyfamily with food, is the determinant
factor of land use in the Latvian agricultural laoape.

The aim of this article is to analyse factors whieve determined land use in Gudenieki
parish of the Kuldya district during the previous century. The resobtained form the basis
for forecasting the probable transformations of taedscape when economic factors will
determine land use.

Sources and Methods

Gudenieki parish is situated in Western part oviza{Figure 1). The population in 2004
was 882 people. Only 31% of the population livedillages (Gudenieki, Bir i). The parish has
one of the greatest densities of population angektrnumber of detached homesteads in the
Kuld ga district [K le, Rasa 2001]. The territory under discussionrisoatlying district of
Kuld ga district, comparatively far from the main higlywand economically active centres.

N

A

Legend

Gudenieki parish

Kuldiga district

il

Latvia
Figure 1. Location of the Gudenieki parish

At the beginning of the 21st century Gudenieki glafiad one of the lowest indices of
development in the Kulda district. People’s income was low too [Bauerd.)(€2003].
Agricultural lands occupy 57.5% of the land (or 84tctares). Gudenieki parish excels among
other parishes of Kulda district with the largest amount of arable lard&5.7% [Nikodemus
2000]. 63.4% of the agricultural lands have beefammed by improved drainage.

Natural conditions in the parish are diverse. Tagtern part of the parish is occupied by
the Kurmle Hillock (Figure 2). The mosaic type of landscagbeicture is determined by the
undulating relief, loamy and sand-loamy soils, aadation in moisture content. The central
part of the parish is occupied by the flat ApiPlain where clay soils predominate. The plain
has been well — cultivated with arable lands pradating. The western part is occupied by
Piemare Plain covered by forests. Here sandy paaidominate.
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Figure 2. Physical-geographical regions of the Gudeniekigtari

Research methods

In the study of landscape structure dynamics inphesh, topographic maps of 1929
(showing the situation in 1911) and 1960 have hesd, as well as the land use plan of 1990.
For the mapping of overgrown fields aerial phot6ésl®98 have been used. The analysis of
factors influencing changes in landscape strudiibased on statistic data about the territory of
Gudenieki parish, namely, the data of the Statéhi&kes concerning the population, collective
farms, the development of the local administratiystem; the land use data of Gudenieki parish
and the data from the State Land Service, evalyidkia quality of land and maps of the local
authorities during the Soviet period.

Spatial processing of the data and analysis of ggmin land use has been carried out
with the help of GIS software Arc View.

Results and Discussion

Despite the differences in relief and soils, adtizal lands predominated in the whole
territory of Gudenieki parish at the beginning bé 20" century. This factor accounts for the
dominant open type of cultural landscape (Figure Barger tracts of forests were situated in
the outlying territories of the parish in dampeagas with less fertile soils. Small patches of
forests were found in both plain and hilly partstbé parish. The structure of settlement
depended on the natural conditions, road infrattrac and the placement of manor houses.
Owing to more fertile soils, the ApiiPlain had a denser network of detached farmsteads
comparison with Kurnie Hillock downs and the Piemare Plain.

Detached farmsteads were not erected in the vcofitmanor houses (Figure 3a). The
Adze Manor house, with its surrounding farmste&isther an exception. Manor houses in the
territory of Latvia appeared in the M entury. Later in the f4century they developed as
centres of agricultural production. The manor heuseere usually surrounded by large
cultivated fields. Land owned by peasants was tg@tlan the periphery, where natural
conditions were poorer [Potapova 1977]. The placgmé manor house lands in the™#7"
centuries influenced the distribution of detachedimsteads in Gudenieki parish at the
beginning of the previous century.
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Figure 3. Land use in the Gudenieki parish in thd"2@ntury: a) at the beginning of the century; bjha
middle of century; c) at the beginning of the 9tie

During the 20’s and 30’s of the previous centung years of Latvia’s independence, the
density of farmsteads and the number of populatiothe parishes increased (Figure 3a). In
1935 the population in Gudenieki parish and Basisha(today they both are included in
Gudenieki parish) was 2551 people (Figure 4).

The example of Gudenieki parish shows a landscdpehwvas typical of Latvia before
World War Il. It was characterised by open agratemdscapes and closed forest landscapes,
with a mosaic type of structure that included fgldrasslands, forests, rivers, lakes, and
farmsteads [Melluma 1994] that had been preseiitédd 60s of the 28 century.
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The structure of land use has not experienced nwjanges. As it used to be earlier,
arable land, natural meadows and pasture land @en{ffable 1). Changes in these landscape
elements determine the design of the landscapeal$o an important factor for the existence of
plant and animal species diversity. The prevalefcagricultural lands in Gudenieki parish in
the 30’s of the 20 century was determined by relatively fertile soitetwork of good roads,
and a high density of detached farmsteads.

Table 1

Structure of land use in the territory of Gudeniekiparish in 1935 and 2004

Area in hectares
Land use type

1935 2004
Arable lands 4443 4896
Meadows 2666

1572

Pasture land 2501
Forests 1086 3286
Fens 372 370
Other land use 702 1106
Total 117 70 112 30

The population in the parish shrank drasticallyemfieportations which followed the
occupation (215 people were deported in 1941 amtb)1@nd as a result of World War Il
(Figure 4). The first radical changes in the sutestof land use appeared after World War 1I.
The flat Western area with moist natural meadowd pasture land had turned into an
overgrown area with patches of woodland, while uhdulating Eastern part, with patches of
new forests, formed a mosaic-type of landscapeu(Bigb). Between 1950 and 1960 large
territories of agricultural lands were fallowed atiéy became overgrown with bush. During
this period primary landscape succession biotopesacteristic of Latvia began to appear on
the Apri i Plain, which is situated on a layer of glaciolimlay. The predominant biotopes
include the pine-tre€Pinus sylvestris) the birch (Betula pendulg) the juniper(Juniperus
communis) and the heathdCalluna vulgaris).During subsequent years junipers spread over
the meadows, forming biotopes whealluna vulgaris Carex pilulifera andNordus stricta
predominate. In 1994 territories with the above-timered species of flora were made into
restricted zones. After World War 1l a vast traétfarest developed in Piemare Plain. The
above-mentioned tendencies in land use have cadti(itigure 3c, Figure 7).

3000+

2551

2455

2500+

2000+

1500+
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1000+
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1930. 1935. 1939. 1949. 1959. 1965. 1978. 1990. 2000. 2002.003.2 2004

Figure 4. Changes in the population numbers in Gudeniekspaturing the 20th-21st centuries

As a result of settlement centralisation during Seviet period five villages have
appeared in the territory of the parish, namely enigki (with 61 inhabitants — data of 1989),
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Gudenieki (197 inhabitants), Gudenieki Manor (2Baibitants) Biri (101 inhabitants), Basi
(21 inhabitants). The territories of the villagag @& close connection with previous manor-
houses (Basi, Gudenieki Manor, Birzi). Due to tkatcalisation of the settlement and drainage
of agricultural lands the number of detached faeads has shrunken (Figure 3c). Natural
transformation of agricultural lands into woodlaadd disappearance of detached farmsteads
are closely linked with drainage of agriculturaida in the 60’s of the J0century (Figure 5).

Figure 5. Drainage of agricultural lands in the Gudeniekiga

The map of land quality (Figure 6) shows that thesirfertile agricultural lands in
Gudenieki parish are situated in the centre ofpdmish, where large tracts of arable lands were
developed for collective farms.

The quality of land (fertility of the soil, reliefoisture, size, and configuration of the
fields), distributions of the centres of econonitiaties (villages and larges-scale farms) have
promoted landscape marginalization during the Sqgwéiod. As it has been pointed out by
Brouwer et al., marginalization of the landscap@adssible on various geographical levels —
regional, local, single farm [Brouwet al. 1996]. As studies of Latvian uplands show (Western
Kursa Uplands in Gudenieki parish and Vidzeme Ugidain Taurene parish [Greet al. 2003],
during Soviet times Latvia experienced landscapegimalization on the local level. The
process was caused by both natural factors (thitygoéland) and state policy (carrying out
the process of concentrating settlement). In Nomdtiantries marginalization takes place in
semi-open mosaic type landscapes as they gractfalyge into forest landscapes [lhse 1995],
whereas in Latvia, during the Soviet period, maatjpation occurred in open landscapes of
agricultural lands when they changed into forestd$gapes instead of natural pastures and
meadows or mosaic-type landscapes (in undulatiegsqr Therefore landscape transformations
in Latvia during the Soviet period cannot be appheal unequivocally. On the one hand, it is
homogenisation of the landscape, when vast homogeneerritories of agricultural lands or
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forests have appeared. On the other hand, it exdgnisation, resulting in the appearance of
mosaic-type landscape in undulating areas.

Figure 6. Map of land quality in the Gudenieki parish

Explorations of Vidzeme Uplands [Nikodemeisal. 2004; Gmeet al. 2003] and studies
of tendencies in land use in Gudenieki parish shiost great transformations in landscape
structure have taken place after the restoratiobadfia’'s independence. The transformations
mainly affect agricultural lands laid fallow andagually turning into brushland. At the present
time agricultural lands with managed drainage aeduntensively. They occupy the greatest
part of the territory of the parish. Extensive tsagof agricultural lands are cultivated by Danish
farmers. They are better provided with agriculturglchinery and the latest technologies than
local farmers. The territory farmed by Danes cdutds 1941 hectares or 17% of all agricultural
land in the parish. The undrainaged meadows antuneasgradually turn into brushland
(Figure 7). Disappearance of wetlands and grassldras resulted in deterioration of the
environmental structure of the landscape, whicltsinurn is a threat to the biological diversity
of the landscape [Poudevigres al. 1997]. As studies in Latvia show, transformatioh o
agricultural lands, including meadows and pasturgs, woodland, affects not only the visual
quality of the landscape but also its biologicaledsity [Priedniekst al. 1999]. In the above-
mentioned restricted area in Gudenieki parish jersgive way to brushland.

When comparing changes in the mosaic-type landsoaghe Taurene parish of Vidzeme
Uplands [Gmeet al. 2003] and in Gudenieki parish of Rietumkursa dgk one can see that,
despite similar relief, the process of overgrowimgh brush is less intensive in Gudenieki
parish than in Taurene parish. Partly it is dutheofact that, as mentioned before, a large part
of agricultural land is cultivated by Danish farmeMoreover, Kurzeme has long-standing
farming traditions. During the period of the Fitstlependent State of Latvia Kurzeme had a
greater number of large scale farms (with over Htdres) than Vidzeme, a factor
economically and psychologically favouring agricsétl land use. It proves the earlier
expressed assumption [Nikodemes al. 2004; Gme et al. 2003] that at the turn of the
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20" century human factors play an essential role indéheelopment and transformations of the
structure of landscape.

Figure 7. Land use in the Gudenieki parish at the end oBfities of the 20 century

Conclusion

One can agree with the view held by Latvian sclsoldmat in the middle of the
19" century the borders of larger tracts of forest éom@st areas became distinct [Melluma,
Leinerte 1992]. However, in the ®@entury, as a result of landscape marginalizatipands
of Latvia experienced essential transformationtheflandscape into a mosaic-type of landscape
characterized by mixed agricultural and forest faridowever, large scale drainage projects
produced large, open agricultural landscapes irvidatuplands. As a result of landscape
succession, in some deserted agricultural landslipediotopes, unusual for the particular
environment, have developed, such meadows andtdovath junipers. They characterise a
definite stage of landscape succession. To preskera special methods of cultivation should
be applied.

Moreover, consolidation of agricultural lands andhidage projects resulted in the
formation of open agricultural landscapes. After thstoration of Latvian independence much
agricultural land was fallowed and gradually allawte turn into brushland. Transformations of
the landscape occur differently in the various oagiof Latvia. They are caused by natural
conditions and human factors. It is likely thakeafipining the European Union, competition and
other economic factors marginalization of uplandB ke intensified in Latvia, which will
favour landscape homogenisation.
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Changing patterns of population mobility in Latvia

Zaiga Kri§j ne, Andris Bauls and Armands Vil§i

Abstract

Political, social, and economic changes in theyeB®PB0s in Latvia meant a fundamental
shift in the volume and direction of population niitya International migration processes in
Latvia were changed with the stabilization of Latsi economic situation and the society-
integrating policies, which the Latvian governméraid been implementing. Future trends in
migration processes will no doubt be influencedehyenlargement.

The losses of resident population by migrationddiferent in urban and rural areas. After
a decade of dramatic changes in migration in Lataternal rural- urban exchange has returned
to normal.

Beginning in 1998, the system began to return éatiands of the 1970s and 1980s — the
flow from rural areas to cities and from peripheag¢as to the Riga metropolitan area is once
again dominant in the migration system.

Keywords: migration, population mobility, commuting, Latvia

Introduction

Political, social, and economic changes in theyeB®PB0s in Latvia meant a fundamental
shift in the volume and direction of population rmityy and Latvia, which during Soviet times
was an immigration-dominated republic, became aigmtion-dominated country. Analysing
Latvia in the context of international migratioropesses, we see that there was stabilization in
these processes after five to seven years. Thisttha® with the stabilization of Latvia’s
economic situation and society-integrating policteat the Latvian government has been
implementing. The further trends in migration preses could be influenced by EU
enlargement.

Between 2000 and 2002, international migration @sses stabilised, mostly because
they were based on the endogenous migration patehinks to the countries of the CIS have
become far weaker, even though that group of cmm#till involves the majority of external
migration. There has also been increasing migratiarng this period to the countries of the
European Union. Distinct regional differences ie thcome and employment levels influence
migration processes in the country. The goal of gaper is to analyse the principal migration
and mobility trends emerging during the 90s.

Trends of international migration

Accession to the EU is seen as one of the key rfastinfluencing outward migration
from Latvia. Forecasts about a major inflow of pedpom the new member states have caused
worries among the residents of people in countnigh better economic development. Rules
have been set out to limit the initial inflow, alwchitations on labour markets are a part of the
mix.

The data ofEurobarometerresearch shows that 3.2% of Latvia's residentouab
74,000 people) have thought about moving to anotbentry. In total 0.6% (14,000 people)
have definitely decided to do it. Similar resultsres found in the other Baltic States. Younger
people (particularly in the 15-24 age group, bsbah the 25-39 cohort) are more likely to
think about emigrating [Albertet al. 2004]. Other research data also shows that 1{2%cal
residents have thought about moving permanentiyather EU member state. Higher activities
in case of emigration can be expected from Latvi@s-citizens [Baltic Data House 2004]. The
typical migrant from the acceding countries is ypuwell educated, or studying in the third-
level of education and living as a single persdnisprofile of a typical migrant indicated that
the potential youth drain would be combined withadential “brain drain” for these countries.
[European Foundation for the improvement of livargd working conditions 2004]
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Table 1
Main flows of international migration to and from L atvia*
1995 2000 2001 2002
c c c c
2| &8s |88 |s|S|&8|5|2 &8s
Country % c 5 % [ 5 % [ =) % [ =)
= 2 = = 2 = = 2 = = 2 =
= E - = E - = E - = E -
E| & |8 || U |8 | E|T | 8| E|d|3
Total 2799 16512 -13713 1627 7131 -5504 1443 6602 -5159 1428 3262 -1834
including
Germany 79 813 -734 73| 927 -854 83| 1030 -947 76| 210 -134
Israel 40 530 -490 28| 655 -627 36| 476 -440 51 46 5
Russian
. 1839 11558 -9719 727| 3350 -2623 503 2894 -2391 372 1279 -907
Federation
Ukraine 206 1127 -921] 185 420, -235 162 387 -225 133 222 -89
United States 86 662 -576 60| 497 -437 59| 432 -373 82| 254 -172
* [LR CSP/CSBL - Central Statistical Bureau of Liafv
Table 2.
Various migration intentions among persons aged 185 (%)*
Countries General inclination Basic intention Fintention
Poland 4.3 1.8 11
Bulgaria, Romania 6.3 4.0 2.5
Cyprus, Malta, Slovenia 25 1.0 0.8
Turkey 6.3 0.8 0.3
Hungary, Czech Republic, Slovakia 2.9 1.0 0.8
Estonia, Latvia, Lithuania 4.0 2.3 0.9
Acceding countries (AC 10) 3.7 15 1.0
Acceding and candidate countries 5.2 1.7 1.0
(ACC 13)

* [European Foundation for the improvement of liyiand working conditions 2004 according Candidader@ries
Eurobarometer 2002.1]

Studies of society in Latvia during recent yearsvshhat the main reasons why people
want to emigrate are poor living conditions, lowinig standards, and a lack of potentials in
their homeland. Latvia’s GDP Figure in 2003 remdia¢ 42% of the EU average [Eurostat
2004]. The specific reasons for emigration thatewverentioned in surveys include higher
income (40% of respondents) and wider job oppotiees{(33%). It has to be mentioned that the
potential émigréshave a comparatively higher level of educatiomtlize national average
[Alberte et al.2000].

Younger people are looking at study opportunitieoad, both in the EU member states
and in the United States in particular. Youngempedend to have a better command of foreign
languages than do their elders. The number of stadeho are enrolled in various international
exchange programmes has increased. When a yousgnpgpends three to six months abroad,
he or she gains a very different understandinghef relevant country, its everyday life and
culture, as well as job opportunities that existréh Many students, however, say that they
would like to return to Latvia after a certain pefiof time. This is a new trend in migration —
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the desire to go abroad to gain knowledge and e and then to return to Latvia. To be
sure, it is impossible to know how much time regjoris will finally end up spending abroad.
Neither do we have a clear sense of whether somgbhaéhas been away for several years will
be able to adapt to new circumstances in Latviayteather that person will be able to return to
Latvia at all.

It will take several years before we can know whetvarious labour force forecasts are
actually valid. In the early 1990s, we must remembeveloped countries believed that there
would be a flood of immigrants from Central and téas Europe, but in the event, that did not
happen.

Lots of Latvians work abroad, although the preamsenbers are not known — many
people do not declare their income or register asng worked abroad. There has been no
detailed analysis of people who have permits tckvedaroad. Data of thEurobarometesurvey
indicated that 3 % of Latvia's respondents havekvextperience in the EU Member states in the
last two years [Eurobarometer 2002, 44]. Many watrkeasonal jobs, and not everyone works
legally. Seasonal farm work is one of the main sreflabour migration. Job offers often
appear in local newspapers, because people inufa areas and in small towns face a
comparatively higher level of unemployment thathis case in Latvia's larger cities. Often one
member of a family goes abroad to do a seasonabgdause the income that can be earned in
a couple of months abroad can meet and even exigeethnual income in Latvia. This ensures
better living conditions, as well as better oppuoities for education. Ireland and Great Britain
have been particularly popular destinations. Tlaeeealready considerable numbers of people
from Latvia in both countries.

Extensive debates in society were created by tvemmentary films, “Atrasts Amerik
(Found in America) and “Syt tis Amerik ” (Sprd tis in America). (Spd tis is a character in a
classic book by the early 2@entury author Anna Brigadere. He is a little vdlyo goes out
into the world to find his fortune and to prove higttle). Both films focus on people who
moved to the United States in the 1990s. Sinceethave been no extensive studies about the
way in which these migrants have adapted to lifa inew environment, about how they are
doing in life and work, the two films are a use#mcedotal source. They can be analysed in a
broader context, to indicate the multi-faceted etsp®f migration — why people decided to
leave, what they are doing, what the situatiom ikdtvia, and so on.

Disparities of internal migration

There have been important changes in the volumedagdtion of internal migration in
Latvia. The total volume of internal migration hdeclined considerably from the maximum at
the beginning of the 1990s. During years 1993-18%8 volume of internal migration has
stabilized at approximately 39,000 people per ybat,in 2002 has reduced at approximately
31,000 inhabitants per year (Table 3).

The migration pattern is strongly influenced by ambdevelopment. Processes of
urbanisation in Latvia are typified by a specifituation involving the metropolitan area of
Riga. In the 1970s-80s the area saw massive udiiotisdue to rapid industrialization and the
fact that the prevailing destination for many migsa(both from rural areas of Latvia and
territories of the rest of Soviet Union), alongtwihe city of Riga, was to regional centres and
suburban settlements of Riga. According Gayer (BRO2ollowing kind development of
suburban satellites is a typical indication of ititermediate stage of differential urbanization.

Riga is the largest and still growing centre of remmical activities, thus continuing a
long historical trend. 40% of migration flows invel the city of Riga. Riga’s size and
economical dominance over a wide territory havdrang influence on the development of
settlements, population density, migration, andnecdically functional interactions, both
directly and indirectly. In terms of suburban tiafflevelopment, the densely populated areas
stretch out like rays from Riga. Riga — Aizkraulderridor along the valley of the River
Daugava is especially noticeable. There is a railide and a highway and there is intensive
economic development along the major traffic higysvaA similar pattern can be seen in the
Sigulda — Saulkrasti — Tukums — Jelgava directidriee development of densely populated
zones creates favourable conditions for intensbememic activities of these settlements. There
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are also main centres of agglomeration in Jelgduamala, Tukums, Kalnciems, Sigulda,
L gatne, and Aizkraukle in the centripetal zone afaR{Filimonenko 1989, Bauks al. 1999].

Table 3
Internal migration flows and their trends in Latvia*
1993 1998 2000 2002

Amount % Amount % Amount % Amoun %
Total flows 37046 100 38729 104 34989 100 31413 100
1.Urban-urban 11068 30 11711 3p 11224 32 10028 31
Urban-rural 11734 32 11542 3q 10830 31 9272 30
Rural-urban 8892 24 11217 29 9674 28 7784 P5
Rural-rural 5352 14 4259 11 3252 H 4379 15
2.To cities 19960 54 22928 54 20898 60 17662 56
to rural areas 17086 44 15801 i} 14091 40 13751 4 |4
3.From cities 22802 62 23253 60 22063 63 19300 61
from rural areas 14244 38 15476 40 12926 37 12113 39

* Calculated according [LR CSP/CSBL - Central Statal Bureau of Latvia]

Migration from the rural areas to the city tradii@dly involves so-called gradual
migration. The more complex is metropolitan ardee greater the probability that gradual
migration will take place. Satellite centres magai all of the migrants from rural areas. In
countries where urbanisation is in its infancy, matgn usually flows from rural areas to the
centre of the metropolitan area, thus increasiegptiocess of concentration in the centre to an
even greater degree [Prothero 1988].

In the 1990s, there was a short period of ruratisatvhich was expressed in dominating
population outflows from Riga and other major atie

Why have urban residents been moving to the ruess®? The main reason is that after
World War Il people had moved from the rural aréadhe cities, i.e., from the peripheral
regions to the central part of the country. Peopleved from single-family farms to rural
villages, particularly the so-called “emergentagies” (perspektie ciemati) [Markausa 1997].
In the 1990s, studies showed that the denatiomalisaf property in the rural areas led
considerable numbers of people to move back to Heestral homes in rural areas. Young
people and people of retirement or pre-retiremgptwaere particularly ready to make the move.
People who moved to Riga from rural areas in th@0%9wvere particularly prone to make the
move.

During the initial years of land reform after ragiag the independence in the beginning
of 1990s, the number of people in more distant iaatwistricts, particularly in the far eastern
region of Latgale, increased more swiftly than wees case in the central part of the country,
because greater numbers of people had left Eaktria during the previous decades (for
work in the cities) [Egte 1997, Markausa 1997]. Many researchers say tthatis a
phenomenon typical to transition periods, becausgeys show that rapidly shifting socio-
economic factors were key reasons why people ctiossove [Markausa 1997]. Trends in the
flow of domestic migration in later years showedttthese were only temporary flows and
motivations. Unfavourable socio-economic conditidnsluding a high level of unemployment
and a lack of jobs, led to a different migratiooml with people once again flowing away from
the peripheral districts of the country. This haet shown through increased migration from
Latgale to the central part of the country sinc@8.9The number of people arriving in Riga
from Latgale has increased from year to year. 183193% of all people who moved to Riga
came from Latgale, while in 2002 the percentage wga 15% (in 2000 15%) [LR CSP/CSBL
1994-2003].
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After economic declines and a short period of imeih the rural areas, a migration
reversal started. Internal migration flow data stibat movement between cities and rural areas
represent about 30% (Table 3) of domestic migrat@etween 1993 and 2000 rural areas saw
population increases as a result of migration, mdsim the city of Riga. Migration had led to
more arrivals than departures in rural areas, afihathe positive internal migration balance
could not compensate for the population decredssishad occurred as the result of natural
movement. More people, however, moved from thelrar@as to the major cities and local
centres during this period than was the case inppesite direction (Table 4).

Analysis of the flow of migration among populate@as that are on different levels of
the urban hierarchy (the capital city, major citidsstrict centres, local centres, rural areas)
show that they have different migration balanceacé& 1993, Riga has lost 17,188 people
(2.3% of the population in 2002) as the resultndéinal migration. In 2000 Riga had a negative
migration balance in relation to all of the popathiareas that are lower on the hierarchy scale,
save only for district centres. [Krije, Bauls 2002]

Table 4
The internal migration balance among settlements owmarious levels of the hierarchy,
1993-2000*
Other _
Total Riga major District Local Rural areas
L centre centre
cities
Riga -12195 0 2088 -1683 3441 8349
Other major cities 7084 -2088 i -1446 -598 -2952
District centre -3498 1683 1444 [i 277 646
Local centre 2908 -3441 598 277 D -342
Rural areas 5701 -8349 2959 -646 342 0

* Calculated according [LR CSP/CSBL - Central Statis Bureau of Latvia]

For major cities other than the capital city, thignation balance between 1993 and 2000
was positive in total numbers and in relation toeotkinds of populated areas. District centres
saw a negative migration balance in relation too#iier kinds of populated areas except small
towns.

Analysis of the flow of migration in cities allowss to conclude that Riga often absorbs
people from district centres. One of the main naitons to change the place of residence is the
ability to find a better job in the capital cityhiE means that district centres lose fairly well
qualified professionals. Major cities outside tlapital city attract labour from the surrounding
territory and from other cities. It is possible ttisédder people may be moving from Riga to the
small towns, while young people are moving to biggiges in pursuit of an education. Each
year approximately one-half of the young peopléaiivia, for whom the dominant motivation
in life is education, are concentrated in Riga.

To be sure, a well-paid job and job opportunities @ane of the key factors in internal
migration processes too. That is certainly the edseatvia, where there are distinct regional
differences in terms of employment and income. Thiparticularly true when one compares
the capital city of Riga and its metropolitan amathe one hand and the more peripheral
regions of the country on the other. Inevitablyeréhis increasing movement of people from
rural regions to cities or their metropolitan arebBe comparative poverty, the unacceptably
low level of social contacts in rural areas, thase among the factors which cause people to
leave the rural areas and move to the city. Thaiarsicularly true among people who are of
working age.

Between 1990 and 1996 the Riga agglomeration did@® an increase in population as
the result of internal migration, because more feetgft the metropolitan region for other parts
of Latvia than arrive from other areas. Beginningl997, however, the migration balance
became positive again, especially in areas thateaiethe city.

Since 1990 Riga itself has lost residents each gtaarto internal migration. The most
intensive flow of migration has been between Rigd the city’s greater metropolitan area. If
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the number of people arriving from the metropolitaea to Riga proper did not change much at
all between 1993 and 2000, the number of peoplartiag from the city for other parts of the
metropolitan area increased. During all of the EORB@a had a negative migration balance with
cities and towns of all levels, except group of dinsrict centres.

Over the next decade or so, the age of those whmast active in terms of moving from
one place to another will be reached by the geioeraf people who were born during the one
period in the last half century when Latvia’'s resitb had the largest number of children, and
that means that processes of active urbanisationidieappear in Latvia. The next trend to be
expected, perhaps, will be an intensive movememiatd the suburbs. That would be
determined by a radical reduction in the potentighber of people who might want to migrate
from the rural areas. Meanwhile, working peopleRiga will have greater expectations and
opportunities to improve their living conditionsdaliving environment.

Trends in the patterns of commuting to work

Wider ranges of jobs as well as higher salariescafifiot just the process of population
movement to the city or its surrounding area. $bdtas an effect on daily commuting patterns
to the area surrounding the city.

Daily commuting has been the object of a varietgtatlies worldwide. In America, there
has been great focus on the way in which metragpobitreas affect daily commuting [Hamilton
1982, 1989; Gordoret al. 1989]. These authors have argued that everydaymcoimg in
polycentric and dispersed metropolitan areas takegss time. Similar results were found in a
study of the metropolitan area of Randstad, a towvthe western part of the Netherlands [Clark,
Kuijpers-Linde 1994]. In other Dutch studies, howgvit has been found that the size of the
central city in the region and the level of subuibation do not affect the distance of everyday
commuting [Rouwendal, Rietveld 1994].

In Latvia, where the urban system is typified by@no-centric population structure, it is
precisely the economic factors that play a grelst 180 do the latest trends in terms of people
wanting to change their way of life and to seléditt place of residence if their income allows
this. It has to be said, however, that studies aifity in the Riga metropolitan area confirmed
another aspect of life — many people come to Rigadrk, and they then go back home for the
weekend. Rural families face economic survival gjsknd they tend to deal with the issue by
“commanding” one family member to go to work in ttiey. Migrants who move to the city
permanently usually maintain active links to th@ievious place of residence in the rural areas,
both because their relatives live there and bectuese are risk factors in the job market [Geyer
2002a].

Although proximity to Riga is generally seen as ra@npoting factor in small-town
development, it must be noted that in recent yegrdrave seen increasing numbers of people
from the area around Riga coming to work in theitehgity, because Riga offers better
opportunities to find work, a more extensive oftdrplaces of employment, as well as, on
average, higher salaries. On the other hand, teeafdiving in Riga is higher than in small
towns. In Riga, housing prices, as well as rentats tend to be higher. These conditions
together with the labour market, influence thensty of daily commuting in the metropolitan
area of Riga. It is also true that many people ftbmindustrial suburbs of Riga now work in
the capital city, because the suburbs were bwlirast Soviet-era industrial facilities that were
so narrowly specialized that they lost their maslaetd can no longer provide work. When these
suburban residents come to Riga to work, they sakentage of the service and retail facilities
of the city. This, in turn, means that specializedvice and retail establishments are not being
set up in small towns, because goods and servacebe found in Riga in a much higher variety
[Bauls, Krigj ne 2000; Krisjne 2001].

Migration trends show that suburbs are developéspecially around Riga. Despite the
fact that its population has declined in the 19®Rigla remains a city of intensive economic
activity. This belies the generally accepted hypstb that a positive migration balance is an
indicator of economic growth. This phenomenon carekplained through the fact there is no
longer a need for as intensive a concentration affolr as was the case during the
overdeveloped heavy industry phase of Soviet pet@tause the structure of the national
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economy has changed greatly. However, the avathalof a wide range of jobs and the
development of new and dynamic sectors of the aogroeate a growing demand for qualified
workers, and this could serve to increase migrdtmms [KriSj ne, Bauls 2002].

The process of daily commuting in Latvia is nowibegng to be understood. Results of
the research by the Department of human geograhiie University of Latvia on population
mobility in the seven largest urban areas at tlte @droOties allow us to identify several new
trends in this area:

(1) In comparison to the late 1980s and early 199@sethas been a very significant decline
in the flow of daily commuting from the centreswban areas to the periphery, because
suburban job opportunities have in many cases plesapd. Major collective farms that
used to be near cities have collapsed, and mantheofpeople who worked in the
kolkhozes — especially scientific specialists — Milied in the cities no longer had jobs,
and thus urban to rural commuting has declined.

(2) The decline in daily commuting within cities hashenfluenced by the fact that many
Soviet-era industrial factories shut down or redutteeir output. A major example was
the closure of the van-producing factory in Jelgava

(3) The intensity of daily commuting from suburban aréa the centres of cities today
depends on the level of development in cities antheir ability to adapt to the demands
of the market economy. The volume of daily commuitio Ventspils has nearly doubled,
because that city is home to a very successful port

(4) Job losses in rural areas have led people to gmtk in cities and many employees stay
in the cities during the week [Bauls, Krisg 2000; Department of human geography
2000].

Figure 1. The Riga Agglomeration and other major urban areas

Additional data about population mobility in theg&imetropolitan area have led to the
conclusion that the process has very much beentaffédoy socio-economic change in Latvia.
There have been more rapid economic transformatiocesses in Riga and its environs than in
other parts of Latvia. New and dynamic sectors e economy are emerging, which is
evidenced by the fact that 60% of the country’sifgm investment has gone to the Riga area
[LR CSP/CSBL 2002]. There has been a rapid incréaste demand for highly qualified
workers and specialists, and the fact that they lmeen found is proven by the increase in the
flow of daily commuting. In 2000 there were 56,0@88mmuters while in year 2003 the number
had increased to 67,000 [LR CSP/CSBL 2004].
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Preliminary results of population mobility reseaioh2004 indicate several new trends.
The commuting distance and time tend to be longdr @eompared to the end of 1990s, the area
of agglomeration is expanding [Department of hungaography 2004]. At the same time,
however, there is something else that is affeatimgnges in the lifestyle of a specific group in
the population — the suburbanization processesafgatommon in Western countries are also
taking place in Latvia. This is shown by the depeb@nt of new areas of private bedroom
communities on the peripheries of large cities ¢esily Riga). At the same time an exurban
type of settlement is emerging in beyond the ime#edcommuting range of cities.

Conclusions

Political, social and economic changes in the eB®90s in Latvia meant a fundamental
shift in the volume and direction of internatiomaigration, and Latvia, which during Soviet
times was an immigration-dominated republic, becaame emigration-dominated nation.
International migration in the early 1990s contidiue be largely tied to the former Soviet
territories, but during the last ten years this Hasinished. A gradual shift toward greater
migration flows to and from Western Europe and ¢weadoped countries beyond Europe has
been occurring.

The results from different studies and surveys caigid the stabilization of current
migration flows and new types of migration, suchedsicational and seasonal, were observed.
As mentioned before, future trends of labour migraprocesses will probably be influenced by
EU enlargement and its impact on the economic tsitnaon a new member states such as
Latvia.

The losses of resident population by migrationediffh urban and rural areas. After a
decade of dramatic changes in migration, interoahly urban exchanges have normalized.
Internal migration trends in the early 1990s, wiselw flows of people from cities to rural areas
and from the central part of the country to itsjeeries, turned out to be only temporary.

Beginning in 1998 the migration system began tarreto the trends of the 1970s and
1980s. The flow from rural areas to cities, andrfrperipheral areas to the Riga metropolitan
area is once again dominant.

The current mobility trends show that suburbs aeetbping, especially around large
cities. The intensity of daily commuting from suban areas to the centres of cities today
depends on the level of urban development and eraltility to adapt to the demands of the
market economy. The suburbanization processeshwdrie common in Western countries, are
also beginning to appear in Latvia.
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The importance of Latvia’s cities in tourism

Maija Rozte and Lierte Pried ja-Klepere

Abstract

In this paper the authors discuss the importanceiteds in tourism, analysing the
tourism-related products that have been developetities, and evaluating the importance of a
city’s image in its own development. Seven of Latvicities were studied so as to consider the
way in which their images have been developed.rékalts of the research demonstrated that
in Latvia, where the most often visited cities halgays been the capital city of Riga and the
resort town of Jurmala, tourists now are also foimdSoviet-era industrial cities such as
Ventspils and Liepaja on the country’s western tdath cities have been active in developing
tourism products and in presenting these on th&ehafhis can serve as an example to other
Latvian towns and cities, which are seeking to p#rd implement tourism development
projects.

Keywords: Urban tourism, city image, urban marketing

Introduction

In Latvia, as in other Eastern European countribgs, transition from a centralised
economy to a market economy has involved variocaisstormations. These have affected the
country’s economic, political, and social structur&@he Soviet economy was dominated by
industry, while today the lion’s share of natioivdome comes from branches of the tertiary
sector. The structure of the service sector has@langed. Along with transport and retailing,
other types of services are coming to the forenarfcial services, information services, as well
as social services, including entertainment andgsouservices.

Tourism is a sector that has faced great changdseth The state monopoly on
international tourism that existed in Soviet tineéong gone, and private companies now offer
most services. Each year new enterprises beconwved; each year there are new places
where tourism services are on offer.

Tourism agencies in Latvia have to operate not justhe domestic, but also in the
international market. To compete successfully, timext constantly be developing new tourism
products and presenting them in the market thraogitemporary marketing resources.

In today’s global economy the fight for market sua involves not just businesses but
also cities. Cities compete amongst themselveonlytto attract investments and a qualified
labour force but also to attract tourists. Citie€astern Europe began to pursue their marketing
activities only in the 1990s. Specialists have shat Eastern European cities, as compared to
urban areas in Western Europe, are hindered bg thegor factors in terms of developing their
image: insufficient financing for marketing campasg the need to demonstrate the results of
marketing projects very quickly, as well as thesprgation in some locations of centralised and
authoritarian traditions which affect the way iniefhthe overall image of a city is established
[Hall 2002]. The purpose of this study is to ddserithe way in which urban tourism is
developing and to discuss those cities in Latvihictv are establishing their own image. The
authors have sought to propose solutions in tefmigher developments in this area.

Data and methods

The authors selected seven Latvian cities for s{thtir population is given in thousands
in year 2003): Riga (739), Daugavpils (113), Liep€d7), Jelgava (66), Jurmala (55), Ventspils
(44) and Rezekne (38). All of these are relativalge cities, and only such urban areas have
the financial, institutional and administrative gasces that are needed to handle a city's
marketing functions. The study is based on dataictwitame from the relevant local
governments, and on information that was providetheir experts.
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The authors developed a matrix through which théoua marketing activities of these
seven cities could be compared in an objective wlyseven cities were compared on the basis
of eight marketing-related indicators:

the institution which administers marketing proaedufor the town and the things that

this institution does;

the marketing strategy that exists and the docusrtbat regulate it;

the city’s logo;

the city’s slogan;

the city’s image and the extent to which it is qete;

the city’s infrastructure and its presentation asified “project”;

tourism resources and tourist attractions;

major events in 2003.

In each category cities were assigned a grade @&réor3 and each marketing activity was
evaluated along this scale. The scores from alitetgtegories were then counted up. The
matrix helped the authors to decide which citied klane the best in terms of marketing
themselves, and this was an objective process alysin. The larger the score, the more
successful the city; the lower the sum, the leisathe city has been (Table 1).

The selected criteria, of course, do not coveasilects of a city’'s marketing programme
(the extent to which budget resources are spemhanketing, the volume of advertising in the
mass media, the print run of advertising materiats,), but they do focus on the more
important components in this matter, making cléer trends that are developing in a city’s
marketing activities.

Tourism trends in Latvia and the development of ciy tourism

When discussing trends in international tourism,muest note that over the last few years
there has been an increase in international ttavehtvia. After the Iron Curtain collapsed in
the early 1990s, there was much interest in Laawi®ng Western European tourists. Then the
level of incoming tourism diminished, because tsmriservices here could not compete with
those that were being offered in other Eastern f@ao countries — the Czech Republic and
Estonia, for instance. This was true both in teghguality and in terms of prices. It was in
1996 that the number of foreign travellers begaimtoease once again. This was the result of
tourism policies that were implemented and markgpirogrammes that were produced. In 2003
Latvia hosted 2.5 million guests from abroad, amatgm overnight travellers accounted for
970,000 visitors (Table 1).

Table 1
International tourist flows*

1993 1994 1995 2000 2001 2002 2003

Departures of Latvian residents (thsds 2269 1794 8121 | 2596 2697 2306 2286

~

Arrivals of foreign visitors (thsds) 2446 1944 1633 1882 2061 2297 2524

Total international tourist flow (thsds) 4715 3738 3445 4478 4758 4603 4810

* LR CSP/CSBL 2000; LR CSP/CSBL 2003

Among the factors that are the most important imgeof promoting tourism in Latvia is
the tourism policy that the state has implementedvia’s government approved a long-term
economic strategy in 2001 and a set of basic positivis-a-vis the country’s sustainable
development in 2002. These documents declare tioatism is to be seen as one of the
strategic opportunities and priorities for Latvia@evelopment, a sector which ensures that the
economy is focused on services with significantealldalue [Department of Tourism, 2004].
The strategic goals for developing the tourismaeate set out in a special national programme
to promote Latvian tourism between 2001 and 20f@vds adopted in 2001 and has been
implemented over the last three years. Tourismiafigs think that the establishment of a
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Department of Tourism under the auspices of thenttgis Economics Ministry was an
important step forward. In 2004 the government dedr2.5 times more money from the
national budget to the tourism sector than had beéen case in the previous year —
LVL 1.04 million (about 1.6 million euros) in alDf this sum, 63% of the money is to be used
for marketing activities.

In 2003 foreign travellers in Latvia spent a taalLVL 124.4 million (about 190 million
euros). The average Latvian traveller spends 3-8d4 periods when travelling to another
country, while the foreign travellers who come tat\lia spend only an average of 1.9 24-hour
periods here — nearly two times less. The inteonatibalance in this area, therefore, is negative
by LVL 58 million in 2003.

As far as in-country tourism is concerned, 52% afvia’s residents have said that they
take at least one trip within Latvia each yearvlaats a small country and 82% of the trips have
been day trips without overnight accommodations L&°/CSBL 2003].

Until the end of the 20 century most of Latvia’s tourism offers involveditural and
historical resources found in the cities of Rigasi€, Sigulda, and Kulda, as well as the resort
town of Jurmala. Over the last few years tourisra ti@aveloped in other cities as well. Cities
have also become centres for business-related |.tr&@angress and conference centres,
amusement parks, festivals, exhibitions, annuasfaind other events attract people. Statistics
show that Jurmala and Riga continue to be the pyirdastinations for in-country tourism
(attracting 23% and 22% of all trips respectivglyiR CSP/CSBL 2003]. As far as business
travel is concerned, Riga attracts 35% of the tips$ other destinations include Ventspils (8%)
and Liepaja (5%).

Development of marketing images for cities

People in any city, any location have images ofe¢hplaces. The image represents the
impression, which people have gained about theifspageographic location through the
process of perception and cognition. It is madefuihe sum of beliefs, views, and impressions
[Gartner 2000]. We can separate out the organigémathe one that is the result of one’s
experience of things that one has read or heardtabe place or gained from a visit to the
location. Marketers of cities, however, talk abdbe induced image — the one that is
purposefully created and aimed at a specific taagelience through marketing resources and
activities. In an urban development process, tiiage can change radically, but the city’s
original image can still remain in the public mifat a long time to come. In terms of human
perceptions, the image is much more important ttien reality. A city’s image can be
purposefully put together and nurtured as a margemstrument, attracting financial interest
and then be further developed. An image that isatieg or that has been developed without
skill can create obstacles and hindrances to &atigvelopment. When a city is faced with an
incorrect, false or undesirable image, it needebt@w and reposition that image. Major events
or the creation of a new and attractive environnweithin the city can facilitate this process
[Tyler, Guerrier 1998].

The brand of a city is one of the elements in angats image. According to specialists
this is one of the most important marketing resesirtor positioning a city in the tourism
market, because there are a great many locatidghssimiilar product and service offerings. The
battle takes place not only in the marketplace, &dsb in the minds and hearts of travellers
[Morgan, Pritchard 2002]. The way in which a cit¥ysand is developed is no different than the
way in which brands are developed for consumer gobilst of all, the values of the city must
be studied. These must be long-term, sustainaldengnent and attractive. They must be
managed in order to determine the uniqueness dirdred. Once the values have been defined,
the purpose of marketing is to confirm and supplentbem, particularly in written text and
images. The brand values must be characteristic,emtompassing, easily perceived,
understood, and remembered. They must be prestmtadyh a logo or slogan, there must be a
certain style to the message so as to ensurehn@iformation is presented in a way that can be
easily received. Brands which aim to conjure up tesng must be believable, easily perceived,
focused on the most typical elements of the citpdpct), presented through powerful ideas,
exciting for business partners, and in line withsuamer desires [Morgan, Pritchard 2000].
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Various instruments are used to establish a suttdssage for a city. Usually these
involve slogans, the values of the city, visual bgis, events, and diverse activities. Slogans
help to create an all-encompassing idea aboutpbefge city. It is a phrase, which projects the
desired image of the city. During the 80Anniversary celebrations of the city of Riga, for
instance, the slogan was, “Riga: A City of Inspoat.

Visual symbols include those aspects of the urlzarmddcape that typify its unique
personality. The aim is to create a long-lastinggm in the minds of tourists or other target
audience members. Images can be developed nothjustigh slogans and advertising alone,
they can emerge through various events and cotisingc These are used to produce a long-
term effect amongst the potential audience.

People who advertise cities make use of a widetspacof resources, which help in
promoting the city’s image in the marketplace. Thain resources in implementing a city’s
marketing strategy and in reaching the target audienclude advertising, direct marketing,
sales promotions, public relations, and individe@btacts. Cities and countries use both printed
ads (in newspapers, magazines, brochures, postery,and broadcast airtime on radio and
television.

A city’s marketing activities and image developmentin Latvia

The marketing of cities as a managed and purpopefaless began in Latvia only in the
late 20" century, after the restoration of Latvia’s indegemce in 1991. The process was
facilitated by changes in the administrative stetof cities. Under the newly emerged market
economy, cities had new functions. National lawgumed the elaboration of urban
development programmes and general plans, andntrosved processes that had much to do
with marketing. The marketing of a city dependgtmncity’s budget, the qualifications of those
officials who are responsible for the process, ampleat deal of initiative. In 2003 there was an
international forum in Riga, “Establishing and netikg the image of a country and a city”,
with delegates coming together to share in thgdedrnces. The emphasis was on major areas
of operations, and specialists stressed the fattthie development of an image for cities and
regions is closely linked to the image of the whoteintry. Due to Soviet occupation and its
distortions Latvia is not well recognised in thestr@f the world, and its image is rather
indistinct. Thus attempts to position specificestin terms of images abroad, the country has to
be positioned first. That, however, is not withie tscope of this paper.

The main goal for the research was to evaluatentieting activities of several cities in
Latvia. As said before, eight parameters were iledtand then each city was evaluated on the
basis of those parameters.

The marketing structure and the effectiveness of & operations

The administrative structure of local governmenstsof key importance here, because
when marketing issues are entrusted to a singlandsgtion, there is a higher level of
responsibility and better control over the impletagion of marketing plans. Several structures
can work together effectively too, but one of themst be responsible for the overall long-term
marketing strategy. Work among the institutions ntesco-ordinated very carefully.

Both Ventspils and Liepaja have structures thatresponsible for the marketing of the
city. Since 1998, the Ventspils Development Agen@s been implementing marketing
strategies. The agency has also sought to publtbisecity, its businesses, as well as the
interests of its social and economic partnersenttional and the international level [Ventspils
Development Agency 2003].

There are several local government structures gaRind Jurmala, which deal with
marketing, but their operations are not sufficigréffective or co-ordinated. The Riga City
Council, for instance, has a Department of Infororaind Public Services, but several of the
council’s other departments have their own PR umsiong those helping in shape the
country’s image are the Economics Board, the UBlanning Board, the Riga Bureau, the Riga
Tourism Co-ordination and Information Centre, anpuginess organisation called “Inspiration
Riga” [Hasana 2003].
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Daugavpils, Rezekne and Jelgava also have sevémattises, which deal with
marketing, but there is very little in the way @kFardination of their various activities. Lacking
is an agency that would be responsible for thee@ptiocess.

The marketing strategy and documents which regulaté

In this context a long-term marketing strategy rig¢ @f the most important criteria here,
because it covers future visions and goals, as agefroviding a long-term, concrete plan of
action. A strategy helps the relevant institutid@assystematise and plan their operations, to
determine the necessary financial resources, amtédmle on how the money is to be spent.
Long-term activities are divided up into shorteripgs of time (years or months). That makes it
easier to monitor developments. If there is no {tergn strategy, if there are no clearly defined
goals, then the process of marketing activitiekdamntrol over results, and decisions on new
projects are taken in an arbitrary way.

Ventspils is the only city, which has a long-terrarketing strategy. It was drafted in the
spring of 2003 and has been implemented since Riga, Jurmala, Liepaja and Jelgava are
working on long-term marketing strategies or opagaton the basis of short-term and
temporary plans. In Daugavpils and Rezekne peaplstél thinking about working on a long-
term marketing strategy.

The logo, the slogan

A logo and a slogan work together to shape a cityand, promoting its recognition
among other cities. The brand emphasises the ggeaf the city and makes it more
competitive. Logos must be easy to perceive anth edg should have no more than one.
Slogans also describe cities. When a brand is béewgloped, it is easier to disseminate a
single slogan, preferably one that is appropriatea$ broad a target audience as possible.

Ventspils is the only city that has a logo and alodor advertising and promotion
purposes. The logo includes three things: hist@ycéstle, meaning endurance), the sea
(dynamism and worldliness), and the word “Ventspifgainted by brush. The colours are
reminiscent of the sun and a city by the sea. “Sfgiig — a City With a Tomorrow!” is the
slogan.

As mentioned above, Riga received a slogan andftamits 800" anniversary, but it is to
be replaced with another graphic design in theréutdurmala calls itself the “City on a Wave”
and has a new logo and slogan. Rezekne and Jelgaxea not developed any logo, while
Daugavpils uses one that is not very well knowrepkja has several slogans, but none is
official. Daugavpils has two slogans, one of whiels not been approved officially.

The image of a city and its specifics

The image of a city has much to do with stereotypédsch people hold about it. The
image is solid if the dominant stereotypes aretppasones. If the image is less than solid then
there are many different stereotypes and none a@llyredominant. If a negative stereotype
dominates, then the image of the city must be igposd.

Riga, Ventspils, Liepaja, and Jurmala all enjoyosifive image. Riga is a highly varied
city and its image needs to become more solidifledja is still using the logo that was
developed for its 80banniversary, but the Riga City Council wants targe it, thus a new one
is under development [Ruskuls 2003]. The slogams “Riga: A City of Inspiration” and
“Riga — the Hottest City in the North”. The stengme of Riga as “little Paris” has been around
for a while.

Daugavpils and Rezekne also have mostly positivegas, but insufficiently concrete
ones. Daugavpils began to think about its imagé mepared for its 725anniversary in 2000.
The Daugavpils fortress was chosen as the symbibleo€ity, but it's not used very often. The
city’s official seal, which includes a depiction thie fortress, is used more frequently [Smagars
2003]. The city has two slogans to popularise fitséiDaugavpils: A City on the Daugava” is
not a very inspiring slogan, because Daugavpilgpofse, is not the only city on the river. The
Daugavpils Regional Tourism Information Centrerysng to bring in a new slogan: “Welcome
to the Heart of Europe”. That's not a very sucagssfogan either, because the centre of
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Europe, depending on whom you ask, is in the CRegbublic or in Lithuania. Daugavpils also
needs to reposition its image as an industrial gistead emphasising new technologies that are
environmentally friendly.

The image of Jelgava is still based on an imagechvi@merged during the Soviet
occupation — that of an uninteresting industriairio The fact that the city is home to a prison
and a psycho-neurological hospital doesn’t helpimuelgava is very close to the capital city
and nearly one-sixth of its residents work in Rigais promotes the image of Jelgava as a
bedroom community for Riga. A positive aspect dfdea’s image is based on the presence of
the Latvian Agricultural University. The image nee be changed, however. People do not
have any positive stereotypes about Jelgava. Indbey are more likely to focus on the
negative aspects of the town’s image. The resideftdelgava are most likely to say that
positive elements in the city’s image include thhesence of what was once tAeademia
Petrinainstitution of higher education and of the Jelgeastle [Surma, 2003].

The infrastructure and the presentation of a city @ a “unified” product

A city’'s infrastructure is enormously importanttime emergence of the city’s image and
in ensuring that basic functions are provided éwal residents, visitors, and potential investors
and businesspeople. The elaboration of unified icifsastructure elements (e.g. street signs,
signs which point toward tourist facilities and msi of interest, decorations during
holidays, etc.) attaches a visual image to a ¢igt unifies it. Then the city becomes better
perceived and “sellable” as a unified product. Rigeaning the city centre) and Ventspils are
cities, which can most easily be promoted in tlase; because both have unified elements,
which shape the image of the city, and both havedemaajor investments in infrastructure
development. Liepaja and Jurmala have a well-dpeslovisual image, but they must devote
more money to infrastructure development. Rezekiee Jelgava must work harder both in
improving infrastructure and in shaping the visuzhge of the city.

Tourism resources and points of interest for visites

Tourism resources and points of interest for tesirgse important for any city, because
they bring in more visitors, create better livingnditions for locals, and make the city more
interesting. Existing objects must be in good sheaqet there have to be people who know how
to run them. Those who manage a tourist facilitystrhe prepared for the fact that they will
receive visitors from abroad, which means thatrimfztion must be available in languages other
than Latvian. Recently, new resources have beemgimgein nearly all cities. The greatest
volume of tourism resources and tourist attractierists in Riga, Jurmala and Ventspils.
Liepaja has invested money in the constructionrofnaoor ice rink and developed a former
military port as an object of interest for touridbaugavpils faces a similar situation — an indoor
ice rink has been built, one of the most intergspoints of interest is the Daugavpils fortress,
there are lots of local places to entertain oneselil one of the city’s hotels is being rebuilt.
Jelgava also has an indoor ice rink and new clteaus courts, but the management of existing
tourism resources (the Jelgava castle in partipigansufficient, and not enough resources are
devoted towards tourist development. The sameues for Rezekne, where investments in the
creation of new tourism facilities and points dkirest for visitors have been even scantier.

Major events in 2003

Major events serve as tourist attractions. Thawetttvisitors and create as much interest
as possible about the city. In other words, variotgsrnational and national events are just as
important as investments in new tourism objecterEy help to shape the city’s image, they
make public life more active, and they indirectlghance the standard of living of local
residents. By skilfully arranging various eventsgity can avoid the traditionally seasonal
nature of tourism, where visitor numbers changeeddimg on the season. The highest ranking
of three points was awarded to those cities whath &t least three events of this type during the
course of the year: Riga, Ventspils, Liepaja, Juamend Daugavpils. In 2003 Ventspils was the
site for the concluding concert of a popular Latviadio show, for the national finals of the
Eurovision Song Contest, for the world championshijce hockey for women and juniors, the
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Latvian championship in skateboarding, an Eastésbcation at a coastal museum, a Sea
Festival, and a City Festival. Jelgava in 2003 éobgust one major event — an ice sculpture
festival, while Rezekne was the site of only naglaor local cultural events.

In the matrix that has been developed, the maximumber of available points (Table 1)
is 24. On the basis of these criteria the sevemmmajes in Latvia can be divided up into four
groups.

Ventspils is the absolute leader and its markeditigyities set an example for every other
city in Latvia. That doesn’t mean that everythirag tbeen perfect with the Ventspils marketing
plan; there are certain shortcomings, but against dackground of other cities, these are
minimal indeed. Ventspils and its various attrawsioanked second only behind the Roman
Catholic basilica at Aglona as a destination faiters, according to the Tourism Information
Centre [Mackevis 2002, 2003].

The second group in terms of city marketing is mageof Riga, Jurmala and Liepaja,
which gained 21, 19 and 18 points respectivelyaed therefore, in similar positions. These are
cities where active work is taking place in theaaoé marketing; these are the ones who have
the best chance to join Ventspils at the top of litie The fact that tourist attractions and
recreational facilities are enormously importamigl @hat it is certainly worth investing money
in high-quality infrastructure, is clearly evidedday the “Nemo” water park that was opened in
Jurmala. It is popular enough to have become the@st popular tourism destination in Latvia
in 2002 [Mackevis 2002].

The third group is made up of cities with lots ofitist attractions and events, with good
infrastructures, but with inadequate activitiedhie shaping of their own image. Daugavpils is
in this category. The fourth group is made up tésiwith relatively few tourist attractions and
events, a less developed infrastructure, and ewakev attempts at establishing a city image.
Jelgava and Rezekne are in this group. The mdiek lhas been prepared can be used as a
model with which any other Latvian city or town cha compared objectively to the others
[Rozte, Prd ja-Klepere 2003].
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Ventspils 3 3 3 3 3 3 3 3 24
Riga 2 2 2 3 3 3 3 3 21
Jurmala 2 2 2 2 3 2 3 3 19
Liepaja 3 2 1 2 3 2 2 3 18
Daugavpils 1 1 1 2 2 2 2 3 14
Jelgava 1 2 0 1 1 1 1 2 9
Rezekne 1 1 0 1 2 1 1 1 8

*[Roz te, Prd ja-Klepere 2003]
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The criteria for scoring

(1) Responsible marketing department and its efiecess:

3 — The city has a separate administrative depattrifog several departments that co-
ordinate their operations) to take care of thé<ityarketing in an effective way;

2 — There are one or more administrative departrnentake care of the city’s marketing,
but the operations are not sufficiently effective;

1 — There are several administrative departmentsotsider city marketing, but their
mutual work is poorly co-ordinated;

0 — There are no departments in the city to hacitlemarketing issues.

(2) The marketing strategy and documents that adgud:

3 — There is a long-term marketing strategy;

2 — A long-term marketing strategy is being elatexa

1 — Marketing processes are organised without g¢bort plans of action;
0 — There is no marketing strategy, events arenglduat random.

(3) The logo:

3 — The logo typifies the city, it is successfuike target audience recognises it;

2 — The logo typifies the city, but it has onlytjbeen introduced or is temporary;

1 — The logo is little known and has not been aiibent much, or a competition has been
announced to find a designer for a logo;

0 — The city has no logo.

(4) The slogan:

3 — The slogan typifies the city, it is successénig the target audience recognises it;

2 — There are several descriptive slogans, onedoh target audience, or more than one
slogan for a single target audience;

1 — There is a slogan that few people know abaowd, @ompetition has been organised to
find a slogan;

0 — There is no permanent slogan.

(5) The city’s image and the extent to which it@screte:

3 — The city has a positive, concrete and percéviatage;

2 — The city has a positive image, but it is nota@ete;

1 — An image for the city is being sought, but tiescriptive identities have not really
been defined;

0 — The city has a negative image or one that imishanged (repositioned).

(6) The infrastructure and the presentation ofcibeas a “unified” product:

3 — The infrastructure is in good shape, there umified design for signs that point to
tourist attractions;

2 — The infrastructure receives investments eaeh, yeunified design for signs that point
to tourist attractions exists or is being designed;

1 — Insignificant money is invested in infrastruetuthe design for signs that point to
tourist attractions is weak, or there is no unifiksign;

0 — The infrastructure is in poor shape, thereoisinified design for signs that point to
tourist attractions.

(7) Tourism resources and tourist attractions:

3 — There are many tourism resources, new toutliicions have been or are being
created;

2 — There are a limited number of tourism resoyrbasnew tourist attractions are being
created;

1 — There are a few tourism resources, but thembar is insufficient;

0 — There are no meaningful tourism resources @mast attractions.
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(8) Major events in 2003

3 — There were more than three international eyents

2 — There was at least one major internationalteven

1 — There were no international events, but thezeevgeveral important events of other
kinds;

0 — There were no international or national evehtgnificance.

Conclusions

(1) Along with tourism to historical locations, Latvieseeing a development of city tourism.
The most important destinations are Riga, Ventspiisl Liepaja.

(2) When leaders and organizations design their dexedop directions and strategies for
Latvian cities, they must take into account thempary directions of marketing
strategies — studying the city’s products, creatingttractive environment for those who
use those products, placing the products on thé&ehatreating and popularising a city
image that depicts its uniqueness, its values srativantages vis-a-vis other cities.

(3) The most effective administrative structure foryciharketing has been set up in
Ventspils and Liepaja. Riga and Jurmala have bégestablish similar structures.

(4) Ventspils is the only city among those that weredigd, which has a long-term
marketing strategy.

(5) Alogo and a slogan are among the most visiblecatdrs of marketing activities. A logo
and slogan have helped Ventspils and Riga to ma&e tity “brands” more highly
recognised.

(6) If a city's image is concrete, that helps to defisenovement and position in the market.
There are positive and concrete images about Rigajspils, Liepaja and Jurmala.
Jelgava has to change its image because publikingimbout the city does not involve
positive stereotypes. Daugavpils and Rezekne neegra concrete image.

(7) Although Riga and Jurmala have the greatest wedltburism resources, the fact is that
Ventspils and Liepaja have created new tourisaditns and organised a variety of
events, and that has led to the most rapid incri@atbe number of visitors to these cities
over the last couple of years.

(8) A ranking matrix, marketing activity criteria andases for evaluation have been created.
These can be used in evaluating the marketingtsftrother cities. Local governments
can use the matrix to identify the strengths andkmesses of their own marketing
strategies.
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Writing Geography as Literature

Edmunds V. BunkSe

Abstract

The idea of writing geography as literature wagpiiresl by history. The question was asked,
why is it some historians — Thucydes, Barbara TwhniRobert Hughes — have been able to
write great histories that are also good literauféis essay examines how@eography and
the art of life published by Johns Hopkins University Press iQ40 attempted to do a
geography that might also be literature, specifical geosophy. The miscues and cues are
examined during the evolution of the book, as veslithe methodology that was involved.
Geographic concepts and evolving landscapes p@aspiere presented and interpreted in the
light of personal experiences of war and exile. TNaied and often ambiguous and
contradictory meanings of home and road servedhadeitmotifs. The method was inductive,
with each chapter an exploration through the prooésvriting. Strict adherence to the principle
of always favoring the geographic story over a nbtogy insured that the work was neither an
autobiography nor a history. However, it also mehatsacrifice of some dramatic material that
would have illuminated more completely the persaaity.

Key words: literature, home, road, geographic sensibilitiasgdscape perceptions.

The inspiration

The direct inspiration for writing geography agfédture came during a conversation with Tim
Unwin (a cultural geographer at the University ohidon at Egham) on board a small mail boat
on the Norwegian Sea. It was 1998 and we werehenfihal leg of a field trip during a
conference on European rural landscapes. It waanamated and far-ranging debate about
geography, especially the intellectual freedom fgled by its situation in both the arts and the
sciences, but also its limitations as far as angtlartistic is concerned. Why is it that some
historians have been able to write great histdhiaet are also great literature, we asked, but not
geographers geographies? Thucyddse Peloponnesian wais still read today not only as
history but also literature. There are my own fé&esr The guns of Augusly Barbara Tuchman
(1962); The price of glonby Alistair Horne (1962); and Dudley Pop®egcision at Trafalgar
(1960). Robert HugheS'he fatal shore: A history of the transportationcohvicts to Australia,
1787-1868(1986) and Geoffrey Blainey’The tyranny of distance: How distance shaped
Australian history(1968) are good histories and good literatureb&csure, histories of wars,
exploration, and settlement can make for greatydwlling. As for geography, we could only
think of Humboldt'sAspects of natur¢1l849) as an outstanding example of good, evaeativ
writing in geography. The irony is that, however anuHumboldt is regarded as one of the
founders of modern geography, it is his science thaapped into, not his lyric, artistic
evocations and perceptions.

In the end we made a pact that each of us woulerbook on geography that could be read
as literature. Soon thereafter Tim was selectedafointeresting high- level job by the British
government and thus has not been able to work cm @look. |, however, was able to set to
work almost immediately. This is the story of thmls that were involved and the methods
employed in writingGeography and the Art of Lif@unkse 2004]. In the end the book turned
out quite differently from what | had originally @ésioned.

Roots of the idea

Roots of the idea of writing geography as literattgach much further back into my past than a
conversation on the Norwegian Sea. They are digderonly in hindsight. As a child | had
marveled at Jules Verne’'s landscape evocationsapteina Granta berniA translation in
Latvian of The children of captain Grant—no da&glma Lagerlof'SThe wonderful adventures
of Nils Holgerson(1920) was a captivating story and a lesson irgggahy about a miniscule
boy traveling across Sweden on the back of a gadgeough | paid little heed to the specifics
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of that geography lesson, the story left a deepesgion. A novel about a Dutch boy and the
dykes of the Netherlands is lost in memory, asnewel about an icebreaker captain, but these
and many others were riveting reads with landscasepowerful elements in the stories. A
good deal of Latvian literature that | read as @dchadolescent, and adult incorporated
landscapes, not only as scenes for story linesadprofound, often active actors in the stories.
Stories set in snow-covered landscapes, on ich@iseaa, on lakes and on rivers left indelible
imprints on my psyche. They contained not onlycagtbut were bound up with moral issues
and questions of being, life, and death. Rightlywsongly, in a short story about a kid's
snowball fight [Poruks 2002], | learned of the pess death by freezing of a boy in a snow-
laden spruce forest.

Years later, when | had begun graduate studiegagrgphy, | came across tantalizing bits of
thought by Carl Sauer that hinted at the possislifor imaginative perceptions and evocative
writing in landscape geography. In “The morphglad landscape” (1963, 320) Sauer writes
that geography’s task is to embrace “the phenonogiyodf landscape, in order grasp in all its
meaning and color the varied terrestrial scenethdlgh Sauer denies artistic endeavors in
geography as idiosyncratic and thus undesirablactdeving systematic knowledge [Sauer
1963, 331], later in the essay he avers that, “Bbst geography has never disregarded the
esthetic qualities of landscape, to which we knawapproach other than the subjective.”
Indeed, Sauer observes that in the final analysisnée of the best... believe , that having
observed widely and charted diligently, therergebains a quality of understanding at a higher
plane that may not be reduced to formal procesali¢61963, 344-345].

At the time that | read Sauer’'s essay | was juglifieng master’'s studies and had no
confidence that | would ever become a professigegrapher, let alone explore human
relationships with landscapes and with nature stibjly. But Sauer’s ideas stayed with me.
When somewhat later | came across Ralph H. Browtiisor for Americans: Likeness of the
Eastern Seaboard1810) [Brown 1943], | was excited, for | believétht here would be a
subjective, imaginative book. It was a disappoimtreBrown had written a solid work of
historical geography, based on observations madieattime in question, but it was not
literature.

But major changes were afoot in geography in tkiesi and seventies. Perception and literary
studies were emerging. David Lowenthal's “Geographyperience, and imagination: Towards
a geographical epistemology” (1961) was a semisshye that made me think differently about
culture, not as something monolithic and easilyelad), but instead as made up of a wide
spectrum of perceptions and attitudes of diffene@bple within a particular culture group.
David Lowenthal’'s and Hugh C. Prince’s literaryas®n “The English landscape” (1964), as
well as Lowenthal’'s “English landscape tastes” @9énd “The American scene” (1968) all
showed how literary evocations can be the basisufmlerstanding and evaluating landscape
perceptions and attitudes within a particular caltmilieu. In her “Grasping the dynamism of
lifeworld” Anne Buttimer (1976) brought in the ides studying the lived geographies of
people. Of course, with his numerous articles amokb, Yi-Fu Tuan literally threw the doors
wide open to the study of human emotional and latlal relationships with landscapes and
environments. And then there was John Kirtland Wggprofound essay on geography and
imagination, written much earlier but republishadlB66 [Wright 1966], which seemed to tie
together all these different strands of thought santtify the exploration of geography within a
particular human being.

The references just cited are not meant to be exivau Nor do they include a much greater
volume of literary and poetic works that have gdidee, from those of Camus, Steinbeck,
Hemingway, Rilke, Atwood, Siegfried Lenz, NerudadaCzeslaw Milosz, to Barry Holstun
Lopez, lvan Doig, Annie Dillard, and many otherspkz was perhaps the most inspirational, in
his fiction and non-fiction. Hi&rctic dreams: Imagination and desire in a northéandscape
(1986)in particular made me wish to write substantialhout the experience of landscapes, not
necessarily emulative of Lopez, but in my own fashi

The first real venture came in the fall of 1983.ahd University in Sweden. | was there on a
sabbatical, investigating twentieth century litarat as a source of culture-nature attitudes,
intending to ultimately write a book on such atigs. | was inspired to do so by my mentor,

85



LANDSCAPES AND CULTURE

Clarence J. Glacken and HAisaces on the Rhodian Shdf967). At the end of the stay at Lund

| presented my research findings to Thorsten Hagard's “Theoretical Seminar.” The theme
was the poet Sylvia Plath and her perceptions diu@i+—nature relationships. This was
followed by the publication of an essay on AntoiteeSaint-Exupery (1990). | was diverted by
Latvian independence, which inspired me to pubtishLatvian landscape themes and also to
write a book (in Latvian) on the so-called “Berkel8chool of Landscape Studies” [Bunkse
1998]. But then | set out in earnest, and, alorgwhy, with the help of some very sage advice
from two anonymous reviewers, | dared to wfiteography and the art of lif@unkse 2004], a
book that, for better or for worse, | wrote asrhtere. The rest of this essay tells the storysof i
making and examines the methodology involved itimgisuch a work.

The Story

To write a book on geography as literature has mstepping outside the norms of the field of
geography; to go outside the given culture of gaplyy into which we are domesticated by our
teachers and by the practices that we learn frammihe field of geography.

The leitmotif of the book is how a human perceiaasl makes sense of his or her situation in
landscapes and places; and literary-poetic expressi such sensibilities. It is, quite literally,
an exploration John Kirtland Wright's idea of “Geaghy that is found in the mind and heart of
every human being” [Wright 1966, 87-88]. As orgamig principles | used two archetypal
human realities: home and road. (Geographers abdtone and road into what Vidal de la
Blache called “patterns of civilization” and ciratibn —Buttimer 1971, 5). As in my earlier
research on Sylvia Plath, | intended to use liteggrd poetic sources in order to develop a kind
of phenomenology of home and road. Gaston Bachisldifte poetics of spaceas a major
guidepost [Bachelard 1969].

Exploring the human realities of home and road sekmgood plan. | recognized that | was
getting into vast arena with many different measirggnd viewpoints, often ambiguous and
contradictory. (A secure home may turn into the thiesecure and awful road; a road-literally
or metaphorically — may become a secure homeoimesndividuals.) It was my intent to have
a rough plan of chapters, but to explore the theshé®me and road inductively, in the process
of writing. In hindsight, this was a most fortungt®cedure.

In this manner two chapters were written and dulynsitted for anonymous review. In order to
set the stage, the front part of the first chafdargeographic sensibilities) was written entirely
from personal experience, with little or no referes to secondary sources. The review came
back with a positive evaluation, with the advicebase more of the material on my own
experiences and perceptions, with literary citati@s secondary sources. The reviewer also
helped me steer clear of the well-trodden path idaatic moralizing about environmental
issues.

Thus encouraged | proceeded to write three morptets drawn on my own experiences, but
still relying heavily on secondary literary sourcewas clearly reluctant to let go of the security
provided by following the accepted practice of gapdic scholarship. Again the manuscript
was sent out for anonymous review. This time théemer was truly enthusiastic, except for
chapter four, which had too many well- known litgraources. Why not jettison them and write
entirely from personal experience, which, in théviewer's opinion, had produced some
memorable results? Finally convinced of the mdring own thoughts and literary sensibilities,

| wrote an entirely new fourth chapter, filled dbe other chapters with personal experiences
and observations, and wrote an additional sixthpiha which was required by the new
structure of the work. In the end it is a book thatgely researches and expresses the
geographies within myself, with citations from atlseurces serving as backup material.

Methodology

Geography and the Art of Lifis the author’s self-geography. Home and road igeothe
organizing principles. Under these rubrics the tgweent of the author’'s geographic
sensibilities is observed: during WWII in LatviadaGermany, in exile in Germany and the
USA, and during the return to the homeland (Latvide themes of the book (chapters) are as
follows: (1) geographic sensibilities; (2) learniagout landscapes; (3) you cannot go home;
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(4) wonders of the world and knowing oneself; @rghing for home; (6) the poetics of house
and home.

As said before, the method was inductive with disces made in the writing of the
manuscript. There was an overall plan for each temaput this was flexible. Chronology was
less important than experiences and perceptionmiticular landscapes and places. Fearing
tangents and dissipation of thematic material, pased a strict discipline in this, even if that
meant excluding a number of major events (sucthags$cape of our family from a Nazi labor
camp in Szczecin in 1945 during a Russian bombéid).r| believe | thus | ensured that the
book did not turn into a history or a memoir, btatyged firmly in geography. Each geographic
theme that | pursued has a temporal dimension, Yeewibe overall structure is geographic.

Renewing the torn connections with the Classical EBrand the Renaissance

In the history of ideas the Renaissance was arrétunuman life in the present, especially life
of the individual human being, and the variegateidopophy of humanism was the result. That
also meant a return to the Greek and Roman cladsicshe thinkers and writers of that era
established humanism as a distinct, if nebuloutgbphy that addresses human problems in
the proverbial “here and now.” During the Renaisgawritings of a geographic nature were
also humanistic, recording not only facts of exptmms but being also “reflective and
rhetorical” [Cosgrove 2003, 854]. In short, art awience were unified in geographic writings.
With the rise of modern geography that unity waseasially torn apart. Alexander von
Humboldt (1769-1859) was the last to practice sgebgraphy. Every effort was made to
establish geography as a rigorous, scientific gis@. The life of the individual human being
became of little interest to geographers. Geogrdpélyits ties to the Renaissance. Its practice
came to be firmly situated in a humanism knowncaangific and technical.

Obviously modern writers and artists never logrest in the lives of human individual beings.
Ties to the Renaissance and to the Classical Wawddmplicit if not always self-evident. For
many each human being is a distinct world. Hom@&dysseycan still speak to a contemporary
consciousness, as can Shakespedtiig Lear and Hamlet, Benjamin Britten’s opeReter
Grimes Orson Welles filmCitizen Kane the self-portraits of Pierre Bonnard. Marcel Rt

In search of lost timés still regarded as perhaps the penultimate eaptn of an individual's
life world [Bunkse 2004, 4].

Why do these works interest us? As | writéGieography and the art of lifBunkse 2004, 4],

The lives depicted in ...[the above] works intereshot only because they are works of artistic
genius but also because they speak to us of uaiveusnan joy and pain and the mysteries of
life at particular times and in particular places.

Such traditions are largely absent from geograply.could it not be otherwise?
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