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Abstract

Univariate seasonal ARIMA models were developed

Results

The fitted models proved to be adequate In the

Table 2. Predicted values of log(CPUE+1) for 2006 for areas [b], [c] and [d] .

using monthly standardized CPUE time series of following regular (p, d, ) and seasonal terms (P, D, prea - ! [d]
small scale fisheries from four fishing areas In Q)12 (Table 1), giving high values of coefficient of SARIMA o oranens e e
Cyprus waters for the period 1980-2005. The high determination RZ with 0.9109, 0.9806, 0.982 and s ams e e wes s
values of coefficient of determination R? of the 0.9895 for areas [a], [b], [c] and [d] respectively. February 11258 20963 12126 24163 14739 1,7640
forecasted values for one year ahead (2006) , with a Moreover, the absence of significant autocorrelation o . o renr iy . 1000
range of error rates 1.6-6.4% In three areas, IS an (ACF) in the residuals (Fig. 2) as well as the results vy 10494 35735 12229 38270 1168 35360
important goal for modelling CPUE time series from of Ljung-Box test (P>0.05) (Table 1), did not indicate o o o o o o e
small scale fisheries, Considering the limitations any inadequacy IN the fitted models August 1,0026 4,7277 1,1528 5,1700 1,0474 4,9933
there are in a multispecies approach. In case of sl SR e e
CyprUS, short term forecaSting of catches or CPUE November 1,0172 5,4758 1,1582 6,0784 1,1103 5,5210
IS quite important especially for the summer period 2l 1°] Pecemne = 22 =t 2 = S
where the demand In fresh fishery products is L w- L o-
higher. 2 ZL ___________ o 2 ZL ________________________
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Cyprus fishery is mainly multispecific with small 2 ZL ________________________ 2 ZL ________________________ The high values of R®in model fitting as well as in

S M s o R S A e forecasting the monthly values of standardized

scale fishery being the main fishing category, U U
playing a major role as in most locations of the S | o
Mediterranean (Juntunen et al. 2008). The main
gears used are trammel nets, set gillnets and set
longlines.

CPUE for one year ahead (2006) in three of four
areas of study, is an important step for modelling
time series of small-scale fisheries CPUE data for
the first time.

Figure 2. ACF plots of the SARIMA models residuals for areas [a], [b], [c] and [d].

Table 1. Parameter estimates for SARIMA models . _ _ _
Short term forecasting of catches or CPUE Is quite

Important especially for the summer period where

Modelling and forecasting of catch data, is therefore = = = =
essential for management purposes of this fishery. Unmeariate

Seasonal Autoregressive Integrate d Moving SARIMA (0,10)333);, stder. (012)(102), stder (121)@E11), stder. (112)(@212), stder. the demand in fresh fishery p.roducts IS higher_ The
Average (SARIMA) models, are referred as suitable i 00081 00835 00129 15062 fact that for the months of spring and summer there
tools for accurate predictions of landings (Prista et are oo oossr  osse oooss ooos  1Ls0as are accurate forecasts ot monthly CPUE with small
al. 2011), which in this study were applied on be  ann ame e ome onm om  doe  iem ranges o low error rafes (3.6-4.7%, 3.5-5.2% anc
standardized catch per unit effort (CPUE) data from SRz 1ese oazes o5ty o0 0w oosn 3.5-5% for areas [b], [c] and [d], respectively) [Table
four areas, USing univariate SARIMA models. 2m; :ézizagé g:;ii _1(’)?751 8:82?; 0,0162 0,0764 :3:832; 8:83;2 2], IS qU|te |mp0rtant for the tourism |ndUStry as well

SMA3 0,8851 0,1216 as for the local market of CyprUS.

R2-model 0,9109 0,9806 0,982 0,9895

A 7321 170875 11993 L The results show that there are perspectives to use

p-value 05126 0,9636 0,0405 0,9623 SARIMA models on a single species approach from

R - pred. small-scale fisheries in Cyprus.

log(CPUE+1) 0,931 0,9995 0,9985 0,999

E;L&fred. 0,7178 0,9708 0,8951 0,9121

Method

Standardized monthly CPUE (kg/day) from 1980 to
2005 were log-transformed [log(CPUE+1)] to
stabilize the variance, and used to develop
SARIMA models (p, d, g)(P, D, Q)12 for each of the
four study areas (Fig.1).

Models were developed following the three step
procedure (Box & Jenkins 1976), which Is:

a) model identification,
b) parameter estimation and
c) diagnostic checking of the model.

For each area, data of the last 12 months for 2006
were used for testing the forecasting performance
of the established models. The analysis was
conducted in R using library (TSA).

Figure 1. Cyprus fishing areas for small scale fishery (a, b, ¢ and d)

Using the monthly log-transformed CPUE values of
2006, the forecasting performance of the fitted
models was adequate for areas [b], [c] and [d], as
the coefficient of determination R? was calculated
0.9995, 0.9985 and 0.9990 respectively (Table 1,
Fig. 3). The error rates of forecasting had ranges of
1.6-5.7%, 1.8-6.4% and 1.6-5.7% for areas [b], [C]
and [d] respectively (Table 2).
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Figure 3. Forecasting performance of log(CPUE+1) in 2006 for areas [b], [c] and [d]

The above results support the conclusions of Lloret
et al. (2000) that univariate ARIMA have better
forecasting ability for catch data of target demersal
and benthic species, especially for the long-lived
species.
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