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Dogal ve insan kaynakli afetlerin toplum agisindan yikici etkileri glin gectikce artmaktadir. Gelisen
teknoloji ile birlikte afetlerin 6nceden tahmin edilmesine yonelik calismalar hizla artmakta ve
toplumlarin maddi/manevi zararlarinin en aza indirilmesine yonelik afet yonetim sistemleri
gelistirilmektedir. Diinya’da depremlerden sonra yikici etkileri en fazla olan afet taskindir.
Taskin tahmin ve erken uyar1 sistemleri, Diinya’da ve Tiirkiye’de onemli bir ¢alisma alanini
olusturmaktadir. Literatiirde, gerek tagkin tahmin ve erken uyari sistemlerinin gelistirilmesinde
gerekse tagkin risk haritalarinin tiretilmesinde karmasik sistemlere ve modellere ihtiyag duyuldugu,
bu uygulamalar i¢in biiyiik miktarda konumsal ve zamansal veri setlerine gereksinim oldugu,
ihtiya¢ duyulan verilerin farkli kurumlar tarafindan toplandig: ve tek bir kurumun ilgi alani geregi
s6z konusu verileri toplayamayacagi belirtilmektedir. Ayrica, ger¢ek zamanli tagkin tahmin ve

risk yonetimi uygulamalari igin ilgili tiim kurumlar arasinda konumsal veri paylasimina olanak
saglayan “Konumsal Veri Altyapilari”nin hayati dnem tasidig1 vurgulanmaktadir.

Bu noktadan hareketle, ¢alismanin temel amact; taskin tahmin ve erken uyari sistemlerinin etkin
bir sekilde ¢alistirilabilmesi ve tagkin risk haritalarinin tiretilebilmesi i¢in 1htiya¢ duyulan verileri
sunan ilgili tim kurumlar arasinda online veri aligverisini saglayan bir sistemin tasarlanmasi
olarak belirlenmigstir. Bu baglamda, ¢alismada genel olarak su islem adimlar1 izlenmistir. Ik
olarak, Diinya’da ve Tirkiye’de gelistirilmis tagkin tahmin ve erken uyari sistemleri ile birlikte
konu ile ilgili akademik c¢aligmalar incelenmis, ilgili kamu kurumlari ile goriismeler yapilarak
iilkemizde gerceklestirilen projeler hakkinda bilgiler toplanmistir. Daha sonra, tagkinlarin meydana
gelmesinde etkili olan hidrolojik, meteorolojik ve fizyolojik faktorler tespit edilmistir. Sonraki
asamada, “Risk Yonetimi I¢in Konumsal Veri Altyapilart ve A¢ik Mimari (ORCHESTRA: Open
Architecture and Spatial Data Infrastructure for Risk Management)” projesi dikkate alinarak web
servislerine dayal1 bir tagkin tahmin ve erken uyari sistemi tasarlanmistir.

ORCHESTRA projesi, Avrupa Komisyonu 6. Cerceve Programi’nin en oOnemli biitiinlesik
projelerinden biridir ve ¢evresel risk yonetiminde etkili bilgi paylasimini kisitlayan teknolojik
zorluklar iizerine odaklanmistir. ORCHESTRA projesinin ana hedefi, risk yonetimi ile ilgili aktorler
arasinda birlikte islerligi gelistirecek olan servis yonelimli bir yazilim mimarisinin tasarlanmasi ve
gelistirilmesi olarak belirlenmistir. ORCHESTRA mimarisinde, “Mimari Servisler” ve “Tematik
Servisler” olarak adlandirilan iki temel servis siifi bulunmaktadir. Bu servisler, konumsal verilerin
risk yonetimi ile ilgili aktorlere internet iizerinden sunulmasini sagladigi gibi tagkin tahmin
modelleri gibi karmagik uygulamalarin ¢alistirilmasina ve sonuglarmnin web lizerinden ilgililere
sunulmasina olanak saglayan servislerdir. Ornegin ORCHESTRA Mimari servislerinden biri olan
“Harita ve Diyagram Servisi”ni kullanilarak risk yonetimi i¢in ihtiya¢ duyulan bir haritaya internet
tizerinden ulasilabilir veya Tematik Servis 6rneklerinden biri olan “Simiilasyon Yonetim Servisi”
ile bir tagkin simiilasyonu gergeklestirilebilir. Tasarim asamasinda, tagkin tahmin ve erken uyar1
sistemlerinin etkin bir gekilde ¢aligtirilabilmesi ve tagkin risk haritalarinin iiretilebilmesi igin ihtiyag
duyulan konumsal verileri sunan kamu kurumlari belirlenmistir. S6z konusu kurumlarin, verilerini
internet lizerinden hangi ORCHESTRA servisini kullanarak sunabilecegi tespit edilmis ve ilgili tiim
kurumlar arasinda bilgi paylasimima olanak saglayan bir servis agi tasarlanmistir. Genisletilebilir
bir yapiya sahip olacak sekilde tasarlanan sistemin gerceklestirimi ileriki ¢aligmalara birakilmuis,
sistemin genigletilmesini gerektiren kriterler ele alinmig ve pilot uygulamalarla test edilerek
uygulamada karsilasilan eksikliklerinin giderilmesi dnerilmistir.
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ABSTRACT

The destructive effects of human-based and nature disasters have grown day by day. Thanks to
the developing technologies, the studies targeted on forecasting the disasters have increased
significantly and the disaster management systems have been developing to decrease the mental
and material damages of the societies. The second most destructive disaster after earthquake is
flood. The flood early warning system is a substantial field of study on World and in Turkey. Both
the development of flood forecasting and early warning systems and production of flood risk maps
complex systems and models are needed. The realization of these applications requires large
amounts of spatial and temporal data sets collected by different agencies. It is emphasized that
the Spatial Data Infrastructures which allow spatial data sharing between all related agencies are
vital to achieve real-time flood forecasting and risk management applications.

The main objective of this study is to develop a system that provide online data exchange between
all relevant agencies that provides data needed for the effective operation of flood forecasting
and early warning systems and for the production of the flood risk maps. In this context, following
steps have been followed in the study.First of all, flood forecasting and early warning systems
developed in the World and in Turkey and the academic studies about the subject have been
analyzed, the information has been collected about the relevant projects through the interviews
made by the state institutions and organizations. Afterwards, the hydrologic, meteorological and
physiological factors which are effective in the origination of the flood have been identified. In
the next stage, The ORCHESTRA (Open Architecture and Spatial Data Infrastructure for Risk
Management) Project has been taken as a basis to design a flood forecasting and early warning
system based on Spatial Data Infrastructures. ORCHESTRA is a major Integrated Project in
the Sixth Framework Programme of the European Commission. It focuses on the technological
challenges that limit effective information handling in environmental risk management. The
objective of ORCHESTRA was to design and implement an open service-oriented sofiware
architecture, which improves the interoperability among actors involved in risk management.
ORCHESTRA architecture has two main service classes that called “Architectural Services” and
“Thematic Services”. These services allow delivery of spatial data between risk management
actors, run complex applications such as flood forecasting models and provide results on the
web. For example, a map needed for risk management can be accessed via “Map and Diagram
Service” which is one of the ORCHESTRA Architectural Services or simulation of a flood can
be performed with the “Simulation Management Service” which is one of the examples of the
ORCHESTRA Thematic Services.

At the design stage, public institutions that produce spatial data needed for the effective operation
of flood forecasting and early warning systems and for the production of flood risk maps have been
determined. A service network that allows information sharing between all relevant institutions
has been designed. Implementation of the system designed an extensible structure left to the future
studies, the criteria required for the expansion of the system is discussed, and elimination of the
deficiencies encountered in pilot applications are proposed.
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