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OZET

Hayvancilik, Tirkiye tarim ekonomisinin temel taslarindan biri olup gida giivenligi, kirsal
kalkinma ve ulusal ekonomi agisindan kritik bir rol oynamaktadir. Talep yapisindaki degisimler,
iiretim pratiklerindeki doniistimler ve iklim kaynakli belirsizlikler karsisinda, canli hayvan
sayilarinin giivenilir sekilde dngoriilmesi her zamankinden daha 6nemli hale gelmistir. Ancak
geleneksel tahmin ydntemleri, hayvanciligin bolgesel farkliliklarin1 ve dogrusal olmayan
dinamiklerini yakalamada ¢ogu zaman yetersiz kalmaktadir. Bu ¢aligmada, Tiirkiye’de canli
hayvan sayilariin bolgesel analizi ve gelecege yonelik projeksiyonlarinin olusturulmasinda
yapay zeka tabanli yaklagimlarin potansiyeli aragtirilmaktadir.

Calismada kullanilan veri seti, resmi istatistiklerden elde edilen ve uzun yillar1 kapsayan
bolgesel canli hayvan sayilarindan olusmaktadir. Oncelikle Exponential Smoothing ve ARIMA
gibi klasik zaman serisi modelleri temel senaryo olarak uygulanmis, ardindan elde edilen
sonuclar yapay zeka tabanli yontemlerle karsilastirilmistir. Random Forest algoritmasi ile
dogrusal olmayan iliskilerin yakalanmasi, LSTM (Long Short-Term Memory) modeli ile de
zaman serilerindeki uzun donem bagimhiliklarin 6grenilmesi hedeflenmigtir. Tahmin
performanst RMSE ve MAPE hata metrikleriyle degerlendirilmistir.

Bulgular, Tiirkiye’de canli hayvan sayilarinin bolgeler arasinda belirgin farkliliklar gésterdigini
ortaya koymaktadir. Bat1 bolgelerinde siirekli artis egilimleri gézlemlenirken, bazi bdlgelerde
duraganlik 6ne ¢ikmistir. Yapay zeka tabanli modeller, kisa, orta ve uzun vadeli dngoriilerde
geleneksel yontemlere kiyasla daha yliksek dogruluk saglamistir. Calisma, yapay zekénin
ongorii dogrulugunu artirarak siirdiiriilebilir hayvancilik yonetimine ve kirsal kalkinmaya
yonelik kanita dayali politika gelistirme siire¢lerine katki saglayabilecegini gostermektedir.
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ABSTRACT

Livestock production constitutes one of the essential pillars of Tiirkiye’s agricultural sector,
with significant contributions to food security, rural livelihoods, and the national economy.
Reliable forecasting of livestock numbers is increasingly important in the face of rapid changes
in demand, production practices, and climate-related uncertainties. Despite the importance of
this field, conventional forecasting approaches often fail to capture the nonlinear dynamics and
regional disparities inherent in livestock production. This study therefore aims to explore the
potential of artificial intelligence (Al)-based methods for the regional analysis and forecasting
of livestock numbers in Tiirkiye.

The dataset used in this study consists of annual livestock numbers collected from official
statistics with a regional breakdown over a multi-decade horizon. Initially, classical time series
models such as Exponential Smoothing and ARIMA were employed as baseline forecasting
techniques. These models were then compared with Al-based approaches, including Random
Forest and Long Short-Term Memory (LSTM) networks, which are well suited to capture
nonlinear and temporal dependencies. Forecasting accuracy was evaluated through standard
error metrics, including Root Mean Square Error (RMSE) and Mean Absolute Percentage Error
(MAPE).

The empirical findings reveal pronounced regional disparities in livestock development. While
some regions, particularly in western Tiirkiye, exhibit sustained growth in livestock numbers,
others remain relatively stagnant. Al-based models consistently outperformed traditional
methods by providing more accurate short-, medium-, and long-term projections. The results
highlight the capacity of Al to serve as a decision-support tool for policymakers and producers
by offering reliable projections under uncertainty. Ultimately, this study contributes to the
literature by demonstrating how Al-based forecasting can strengthen evidence-based strategies
for sustainable livestock management and rural development.
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