w0 ) 3 T (S Al asud (S )51 90 JloT (e 92,8

iy st S W) ;L.a;ﬁﬁ O
Lobul Lokl
I P g
Spla owgd e ol&isls oyl yor iipe oaSiils Stias iy 58 oliils v g5 slsS aaSiilo

i

[ SRS
(-

6)5-«-5- L-D)W
.L-ial\l

s g9 9 oLy 1 ) pee  omwdigee oSl

o._\..g,i.‘:_.

o33 Canod! SRS DL 45 39 0 (ywel Fane SROLy Sl deto g Syan 2T W Aoyt ol b 5o
il sel LS B o & 39788 S0l 31 5031 S e Sl Sl el i !l (A
33 dgto st O pb DT (Sldoly 40D ol Qb o2 2100 ASb 518585 g owlie o715 3 ol 40
NPT g | W] Glajkl o dug Sb Sl ) 0 4 i ) oalinul b O Ol Culan g Dl id (b3
h'_,d_f:"T (g i 3D OleMb! Cuds” 8 Cawns o)y Lol 48 s plod! ool | G Sl okl Lb pouw
Slias g 4 FF Dy gme (S 8 03I T 53 o Y0+ G 1T: oo Blosl 53 45 ol AY 5IVA Jlo 53 3990 sloT
JMQIHle,_;wﬁﬁngm&jwu (S o g 4 o Slue g A8 F 513 e oo g 4 3
iy IO a0 SO S ln (Sl 9 (W92 BA> (Sl ped 4> 50wy T (Sl p 3l ) 2l
WSlatdais § o gare iy T H9) 4 0D 4 (AT S SlLb (nl e Sl § ke @)y SBALE s
3,91y (Sldas> § 29w HI2)8> 3 oA Caloa & S (S YL (S g et ) Oy M seb @ a5 wials ol
Sy oS o O gk Al J7 50 s eyl 3 I & S1p 3,81 p Sla> @398 929 cpl b.CBIS S VL
A8 315 Ot gl .3gd 39T p Slas AT bl g0 WleR & Ab &l solgde ol e dw gl B
MJJV}‘NUJJBTH&U:& gf&m;aﬁ@g&;':;ujmhm&pb@b ool dw 0wl
‘Egdgbgi'bk,wﬁéﬂbﬁdrﬁ)uajhnl»j&bdmbsj Jb > 2 ol sl AR -1
387 AT 9 e 4D S 7 Bl Ol ipe 4 48 b Ao 0 o e ASl 03 gD BB L 93 S
23§ o el A0l 4513 S 5o Gl 9 ((Bos § ) 1L

S3uls” leds

RV g < [RUN RTINS T (& W03l 4Ll 1y iz bl a0}

Use of Geostatistics in Evaluation ot
Groundwater Quality Monitoring Networks

B. Ghahraman S. M. Hosseini
Assistant Professor Assistant Professor
Irrigation Engineering Department, Faculty of Civil Engineering Deaprtment, Faculty of
Agriculture, Ferdowsi University of Mashhad Engineering, Ferdowsi University of Mashhad

H. R. Asgari

Former Graduate Student
Civil Engineering (water Resources),
Faculty of Engineering, Ferdowsi University of Mashhad

v\ PAY Oluab (O os gwetige) [ 00 - oyled | p3slez Sl [ s el




Abstract

. At present about 90% of Mashhad water consumption is supplied by deep wells. This high level
- of consumption indicates the importance for monitoring groundwater quality in this area. There is |
. a need for adense network to be able to extend the point data to ungaged locations. The adequacy
of Mashhad water supply deep well network Jor monitoring nitrate and electrical conductivity (EC) '
- has been investigated in this research by kriging, which is an optimal interpolation technique based
. on spatial structure of data. An exponential model of semivariogram was fitted to nitrate data (after '
L removing its trend by a second order equation), while EC data showed a linear-sill one. On the '
- whole, nitrate was more variable than EC with higher error of estimate. However, the error maps '
- sShowed that the variation of error was not so great in the study area for both parameters. Three new

well locations were proposed for decreasing the maximum error of estimates. These locations were |
- around the boundaries of the study and reduced the maximum error by less than 3%. Such a
. reduction s quite insignificant; illustrating that based on the available data the performance of the '
. present network cannot be improved. Despite this, the need for an optimum network with a better
. spatial and temporal distribution is felt. :

- Keywords :
' Geostatistics, Kriging, Network Design, Groundwater, Nitrate, Electrical Conductivity, '
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