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3- Exponential
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*Ordinary kriging(OK)
¥Simple kriging (SK)
*Universal kriging (UK)



Y’/\ \Y"\O Qt’..ﬁn)jﬂ‘\i GYO O)La-\; 4&\.33b’.>- r)lﬁdkr.ﬂ

(OK) Jsore Ko S Y-
oA s gl e 53 i s opl el sgaee OF Jldis s clamses 1 it Sle ke I ol s
ol 3l Sl 83 Sl s e S a4 el ogline OIS S Bk 53 3 Dl i oS (g3l g0 55 5 adll B
S o e |y Sz S 63,51 5 e £ el b ant bzl (M) o Kke liis o5 353 oo oslizal 33,
Z(S)=m(s)+£(s)¢*)
Glarf 5 (Sle) oslais e 215 M (XY) cl S Cardge 1S sl ol 351, e Z(S)
UK) ple Koomy 5 Y-
Ms JSC5 cpl 53 ol 0l o3ls 0L ple Sim S 25, Lg e 3550 S8 (Culy Can)Y K5 5
Ll g5 oo Sy 0 53 45 ool ol iz SGES) 8 Jb 3 ool Slaasie 1l 5 pdy Soalad adl g
S 03 el o (Gsls Ms a8 ol ol (55 03l 5 Jpeme Sz S 23 lamb joize SIS ksl
e 350 M 3ls 51l Ky Sl al 53 oS el ba esls gy wl My 6355 6500 ple Sy S 3 S

;“Mﬂ‘o.k.;»obbdméw@%;&}))swﬁ@mwwbjifé}{? a(&_a.}: &;\.M>YJ§.&)J

.
%e - . .
- L] * .
n o H(s) o 0t
\ - Segce. \ '..-"O Teete
i SRR . L. . .- . i .
| e 5toas '. y e k3
o 5l 550 »
.o &s) " e &(s) .\
. o® .\ " PR,
2(s "
. * (s) L. \Z(s)
0 5 10 15 20 25 30 . z w % 5 e 5
Lol X olatse

(e2) Jyome Kizm S 5 (sl )ple Sizm S 51 o3l b piie 358l Y S5
SK) esle Koo 5 -Y-¥
tl o Sle e oS ol ol s 53 g pde 5 Slamie (ke O3 Jiies (53 5 edhe gl 3
Ll P90 W; -v-¥
35 e Qe 350 0 5 Laesls SO e Gd 3 b 510l s a8 Sl e lael Sl sl s

et Gl e S edla il 5B e 03 e L0 Jde A s Lol Jsles b sledd (bl akads

'-Cross validation



4 Y40 Ql:.wﬁ)‘jﬁ\i ~JO a)l.%; 404”\.33‘)”- (sjl.ck}ow

'WQJ‘WJJAM}JMJALSJJJYJJJ{J&A Wdé}&lﬁ)’)‘}{i" Q)L:.G ‘Ulig_%\fu‘jUa;-u‘ﬂ
(VAT 0P el ) s S eslizad (i ax3ldS VAAY Jlo 53 Sgekis Jaw s s 0 Kas (glis oS (g bl (sla
534048 Sle e s gl 5 2y Sl e e (S0le bl 5 Gllas gllas A le b ls ol
0303 dde ya Ol ol 5 B Gammlos Sl o5 4 0S0ke bl st 57 S0k Gllae gl (la 2L
[Willmott et al. 1984 ] wleas o3> 0Lis A 5V Jalsy 53 455,58 o )l 3 Jiawiw 5,50 U

Sk Gllas glax(V)

n
MAE = N—lz|(xO — xp)|
i=1
eSile bl sl ()
n
MBE = N1 Z(XO — Xp)
i=1
ng_:aSg;:_wwc;J_;L;l_m:bgg;?_@MAE\ﬂjsj_ju_»wb@e-HRMSEJ_ﬁj_w
el ol aal e by Cute LIS e oS ol Gl sl S0ke L MBE lais (Y 00V 0 5, 6D 1
\_1g:,_..u\cuoajjiﬁkéLMJQA‘#;)fﬂ&M);goﬂwﬁ)lS@J.u‘SM: QLHHJ\J‘);&
(VY \V/\Otdﬁy‘j)w);b‘)‘}Tﬁééw
55,80V 5 i e aS ol ()Y 2k el atls s S Jlesl baosls (g5, » bl j3 &S (6 s Laxls
sle das e 0L 1 (2b0sss Jdaya s3,sl pslie 5 Slaalie 1slid s o8 Ol S pdy SolB el
o S5 3) O &ﬁlﬁﬂa@jéwﬂﬁ)&\Mm)lm JALSWV_AJ{;L:; (VS 5) pela ol (YL
Sy kB ()
d =1—n*RMSE?/PE

- Willmott

2-Mean Absolute Error(MAE)
3-Mean Bias Error(MBE)

4. Anderson

o- Overestimate

#-Underestimate
v-Acceptability index(d)
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Precision Assessment and geostatistical methods for estimating the optimal level of
groundwater table, Case Study: North West Kermanshah Plain

Abstract

Successful management of groundwater resources using numerical models requires knowledge of spatial
distribution of hydraulic heads and it's fluctuation, aquifer parameters and other input data. this paper's
aim is application and evaluation of geostatistcal model for optimal estimation of Groundwater Table
Level in an area of 999 sq km in part of the north west of Kermanshah plain. To achieving this, we used
the data of Water table elevations in the 50 monitoring wells in studding area. Firstly we analyses the
spatial correlation of monitoring wells With the use of measured elevations of the water table,
experimental semivariograms were constructed that characterizes the spatial variability of the measured
groundwater levels. Linear, Spherical, Exponential and Gaussian semivariogram models were fitted to the
experimental semivariogram. The finally selected models were used to estimate the groundwater levels
and estimation variance (which express the best accuracy of the estimated groundwater levels). Then 3
geostatistcal interpolation method (ordinary, sample and universal Kriging) applied to interpolate water
table elevations from their measurements at random locations. The cross validation algorithm was used to
estimation then 7 statistical indexes (RMSE, RMES, RMSEs MAE, MBE, d, R?) apply to evaluation and
comparing 3 mentioned interpolation method. The results indicated that the ordinary kriging(OK) with
exponential semivariogram and by including 8 neighbor were the best method for modeling and
interpolating ground water table level in studding area.the out pout of this paper can be applied to
optimization the locate of wells network. The water resource planner and decision maker in this field can
apply this optimum interpolated water table to monitoring the spatiotemporal fluctuation of water table in
this area by updating it's data.

Key Words: Ground water table, Geostatistical interpolating method, Empirical and theatrical
semivariogram, Kermanshah



