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Abstract
Background and Objective: This study was performed to investigate the spatial and temporal
changes of the zooplankton population in the Bukan reservoir and to map these variations for
agricultural and fisheries exploitation.
Method: The samples were taken monthly from eight sampling sites during 2015. The samples were
filtered through a 55-micron mesh size filter, fixed by 4% formalin and enumerated by an inverted
microscope. Geo-statistics interpolation method in GIS (GS+ software) was used to reveal spatial
changes of zooplankton and to estimate it in non-sampled points. The cross validation method was
used to evaluate and compare the geostatistical methods.
Findings: Spherical model fitness on the empirical semi-variogram of zooplankton density in the
winter provided the results that indicated the radius of semi- variogram effect is 7280 m. The
correlation coefficient of the fitted model was 0.995. The Kriging method with error of -53.42 was
selected as a suitable model for spatial assessment of zooplankton density.
Discussion and Conclusion: Most of the zooplankton population is in the summer and the lowest
was seen in the spring. The maximum number of zooplanktons at the beginning of the Bukan dam
which regularly reduced towards end of the dam.
Key words: spatial changes, zooplankton, geo-statistics, Bukan dam.
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Figure 2- Sampling points on Bukan Dam
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1- Weighted Moving Average
2- Kriging
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4- Linear Unbiased Estimator
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Table 1- Frequency and biomass of zooplankton at different stations of Bukan dam
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Figure 4- Percentage of annual biomass
density (live mass) of zooplankton
population groups in Bukan Dam
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Figure 3- Frequency of zooplankton
populations in Bukan Dam
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Figure 5- Seasonal frequency of zooplankton population at Bukan Dam
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Table 2- Comparison of average biomass and numbers of zooplankton at Bukan Dam Lake in
different seasons
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Table 3- Comparison of the mean biomass and numbers of zooplankton

at samplingstations of Bukan dam

WolSius ! yola(ygisidy o5 Sl (Silee Woliiua ! 50 by giSidl i) (mogm (il
Sig. (2-tailed) t Mean Difference | Sig. (2-tailed) t Mean Difference ol

AR APAR /- A 4 \vAR4 f/-A \
O VA FYI0Y AWN VY ZYIoY Y
<YV VIVS A7AN <IYF AR ¥4 Y
o[-y AL A< <\Y VIA- YAI- ¥ ¥
AV4 VIAA feIvyY AR WY TeIVY IN
<NY YA £5/0 Nite VA £5/0 5
QAR AN AR JAR /Y- AR \
o[-¥Y Y/-¥ VAR N F VIAD AJAR A

OLs P UK 5 wiges sl ol o Lol slas

Ll oaodls

o0 Lg).,:o)‘l.\ﬂ )ioLs,a o|).<>.(b L (_g)‘.))gd.”j.oJ bl uwflj.:




" o> LSl g Sloj ¢ S0 Ol s’ (punn’

4031726 .80

1 o Gzl
4027892.07 1 uarties

+ o | =111 000

T o = 373000
4024057 34 7 _— > e

i o = 7222 000 (ma)
4020222 6501

T+
401 G357 57 Ar—t—t——t—t

£20907 EE4429 BE5050 54

UTM L3l i Slasso b o g aw azl 33 (6,10 pdiges gLooiun| Cundgo -5 S

Figure 6- Sampling stations location of Bukan Dam with the UTM geographical coordinates
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Figure 10 - Results of the cross-validation of Figure 9-The results of fitting the spherical
observed and estimated data using the Cokriging model semi-variogram in the Cokriging method
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Table 4- Precision and deviation values of geostatistical methods used to estimate the zooplankton
number of Bukan Dam Lake

MBE MAE Jole SLobe b9,

YYo/-Y -OY/fY Uy 92500l 55 Sl Sz S

O-AYY -Qy /.- duo ol sloo b Loy giSdl o5 5 olos Sz S5

OVV/SF -V\SIVY 1o y93550 5§ Sloas S35 e eSilee
oyas 33 ednlimssd Sledlbl .ays 5 Ol o, 5iSidk 55 GinS Bl g las 5l S S g, oF Jgoor Lol
Sl Joe slaxkd 51 g ailial o o anels Jalse 5 Sz ,SsS slagly, 4 Cad (YO 5 -OY/FY)
4 ouss S oslul bl Ll isclaise ol enas ool Obas Bzl 09y (i el 093 1 (59 S e (eSlkes
s sloazis o o)y ILWIS Jiila s s GIS lae e Fol e 35S e polie o sed e
OF U8 wo,f 4y bogsdls; lab 5 S e glyiear Szl g Yoods uale b Sz S )

Saws oy9lp g laesls S Jsle s el

625504 642104

«axsen -0 s42104
2214
1771
1329
886
444 N
. %
a Shn
e o7 s~ == szt

Summer  luwl Juad winter b Juad




ol ed 9 65T 599 cpmxo QA olo waw!l Q)Y o )losds o § dmo (55815050 g pole YA
S0 L2 TS P had o
j \, N
e
S 1053
3501 i
2611 G
478
1720
829 N 20 -i"k-
a5
60 * -
- = A Serioe 10| oEn e i
Autumn el Juad Spring g Juad

O 2 s 42153 53 (i 59 9,9) Loy Sl g3 515 (S50 g gilo ol s —IY JSL
Figure 12- Temporal and spatial variations of zooplankton density (population/ liter) at Bukan
Dam Lake
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