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Hydrodynamic Parameters of Hard Aquifers for
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Abstract

commonly used. But as we know, such methods are not able to evaluate hydraulic parameters of |
\ hard aquifers accurately. In this study, using double porosity model of Warren & Root and
\ graphical method of Kruseman & Ridder, three pumping test in hard aquifers (two in Shotori E

\ dolomite in Tabas region and one in Asmari limestone near Shiraz) have been interpreted and
\ transmissibility of aquifers, storage coefficient of matrix and fractures, as well as the coefficient of
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(), have been calculated,

: flow exchange between porosities () and ratio of fracture capacity and capacity of whole reservoir |

Finally, double porosity model has been developed for partially penetrating wells and a computer
code has been written in Matlab (5.3) to do all the calculations due to Kruseman & Ridder

graphical method for interpreting pumping tests of hard aquifer wells for both fully and partially

penetrating wells, automatically.

Keywords

Double Porosity, Hard Aquifers, Fully Penetrating Well, Partially Penetrating Well,g'

i Hydrodynamic Parameters.
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%********************************

START
*************************************%
clear all

cle

load naderi.txt

%

INPPUT

%
x={17711];
yi=[1 1771];
axis on
fill(x1,yl,'g)
axis off
hold on
text(3,5.5,IN THE NAME OF GOD")
text(2,4.5, Program for Calculation Transmisivity
& Storativity ')
text(2.2,3.75,'in Jacob method and Wareen and
root model’)
text(3,3,'please wait five seconds")
pause(5)
hl=figure;
prompt={'for jacob method Enter the 1 & for
Warren & Root model write 0:'};
def={'0"};
digTitle="naderi’;
lineNo=1;
AddOpts.Resize="on';
AddOpts.WindowStyle="modal’;
AddOpts.Interpreter='tex’;

answer=inputdlg(prompt,dlgTitle,lineNo,def,AddOp
ts); ‘
gj=str2num(str2mat(answer));

aadee |y (talejl blis

prompt={"type of well , if well is fully
penetratting well write 0 ,else write 1:','if you have
piezometer write 0 else write 1: '};
def={'1'0"}; '
digTitle='naderi’;
lineNo=1;
AddOpts.Resize="on';
AddOpts. WindowStyle=normal’;
AddOpts.Interpreter="tex';

answer=inputdlg(prompt,dlgTitle,lineNo,def, AddOp
ts);
e=str2num(str2mat(answer(1)));
pe=str2num(str2mat(answer(2)));

%

if pe==
prompt={'insert the number of piezometer : '};
def={"20'};
lineNo=1; ‘
AddOpts.Resize='on';
AddOpts. WindowStyle="normal';
AddOpts.Interpreter='tex';

answer=inputdlg(prompt,dlgTitle,lineNo,def,AddOp
ts);

np=str2num(str2mat(answer));
end

prompt={"insert well radial (m):','insert the
number of columns ? ','insert the number of rows ?

%
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def={'0.15','5','169'};
digTitle='naderi’;

lineNo=1;

AddOpts.Resize='on’;

AddOpts. WindowStyle='normal’;
AddOpts.Interpreter='tex’;

answer=inputdlg(prompt,dligTitle,lineNo,def, AddOp
ts);
rw=str2num(str2mat(answer(1)));
co=str2num(str2mat(answer(2)));
ro=str2num(str2mat(answer(3)));
prompt={ 'what is the first column c1 ? ','what is
the end column ¢2 ? '};
def={'12'};
digTitle='naderi";
lineNo=1;
AddOpts.Resize="on";
‘AddOpts. WindowStyle="normal’;
AddOpts.Interpreter="tex’,

answer=inputdlg(prompt,digTitle,lineNo,def,AddOp
ts);
cI=str2znum(str2mat(answer(1)));
c2=str2num(str2mat(answer(2)));
prompt=('insert the amount of dropping (m) ? ");
def={'14.49'};
lineNo=1;
AddOpts.Resize="on';
AddOpts. WindowStyle="normal';
AddOpts.Interpreter="tex’;

answer=inputdlg(prompt,dlgTitle,lineNo,def,AddOp
ts); -
of=strZnum(str2mat(answer));
prompt=(‘'what is the date of pumpage [yaer
month day] ?);
def={[1380,5, 211'};
lineNo=1,
AddOpts.Resize='on";
AddOpts. WindowStyle="normal’;
AddOpts.Interpreter="tex’; ‘

answer=inputdlg(prompt,dlgTitle lineNo,def,AddOp
ts);
dp=stiZnum(str2mat(answer));
prompt={'what is the number of well ? *,'what is
the time of pumpag (min) ? ','what is the thickness
of aquifer (m)? '};

def={'15"'5775',"20.5'};

digTitle="naderi";

lineNo=1;

AddOpts.Resize='on';
AddOpts. WindowStyle='normal';
AddOpts.Interpreter='tex’;

answer=inputdlg(prompt,dlgTitle,lineNo,def,AddOp
ts);
nw=str2num(str2mat(answer(1)));
tp=str2num(str2mat(answer(2)));
_ at=str2num(str2mat(answer(3)));

prompt=(' position of well in cartesian coordinate

system [xy z] ?");

def={'[320,265,275]'};

lineNo=1;
AddOpts.Resize='on";
AddOpts.WindowStyle=normal';
AddOpts.Interpreter='tex’;

answer=inputdig(prompt,dlgTitle,lineNo,def, AddOp
ts);
po=str2num(str2mat(answer));
prompt=( position of piezometer in cartesian
coordinate system [x,y z] ?);
def={[250,300,2751'};
lineNo=1;
AddOpts.Resize="on';
AddOpts.WindowStyle="normal’;
AddOpts.Interpreter="tex’;

answer=inputdlg(prompt,dlgTitle,lineNo,def, AddOp
ts);
pp=str2num(str2mat(answer));

prompt={'what is the amount open section the
well(m):Le ?','what is the amount of sp ?'};

def={"12'2'};

dlgTitle="naderi’;

lineNo=1;

AddOpts.Resize='on';
AddOpts. WindowStyle='normal';
AddOpts.Interpreter="tex’;

answer=inputdlg(prompt,dlgTitle,lineNo,def,AddOp
ts);
Le=str2num(str2mat(answer(1)));
sp=str2num(str2mat(answer(2)));
else
sp=0,
end

prompt={'what is the Rate Flow (m"3/day):Q
7%

def={'1120'};

digTitle="naderi’;

lineNo=1;

AddOpts.Resize='on';

AddOpts. WindowStyle="normal';
AddOpts.Interpreter="tex';

answer—‘inputdlg(prompt,cilgTitle,h'neNo,def,AddOp
ts);
g=str2num(str2mat(answer));

prompt={'What is the Radial Distance(m):r ?
B ‘
def={'80'};
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dlgTitle="naderi';

lineNo=1;

AddOpts.Resize='on’;

AddOpts. WindowStyle="normal’;
AddOpts.Interpreter='tex’;

answer=inputdlg(prompt,dlgTitle,lineNo,def, AddOp

ts);
r=str2znum(str2mat(answer));
else

%IHHNHI""Il"”""llH"""""""""""'Hl""""

CALCULATION

LR R LA e A IR LR R R TR AR R R R R R R NIRRT IR AN IRARLRIRiN] ""IHI%
naderil (ro,co)=0;

x=naderi(:,cl);

=x;

naderil(:,2)=-of;

naderi=naderil-+naderi;

<L K Wn\)

fprintf(\ttype of well is partially penetrating
well\in\t)) ~

fprintf("\tthe number of open section of well(m)
: Le=%d \n\t', Le)

else

fprintf("\ttype of well is Fully
penetratingwell\n\t")
end

fprintf("\tthe date of pumpage [yaer moth
day]:\t%d,%d,%d\n\t', dp(1),dp(2),dp(3))
if pe==0

fprintf(\tthe number of piezometer=%d \n\t|,
np)

end

fprintf("\tthe radial well(m)=%d \n\t, rw)
forintf("\tthe time of pumpage(min)=%d\n\t,, tp)
fprintf(\tthickness of aquifer(m)=\t%d\n\t’,at)
fprintf("tposition of well [x y
z]:M%d,%d,%d\n\t',po(1),po(2),po(3))
fprintf{("\tposition of piezometer [x y
z]:\t%d,%d,%d\n\t ,pp(1),pp(2),pp(3))
fprintf("\tthe Radial Distance(m):\tr=%d\n\t',r)
%)33939’7)’)7’7955"3!37’!’7’5}7’7’73"7"9”39"5"7,))7977)”9’))’7579’9”’

0,
3233393 /0

nl=1;
while nl>0
prompt={'what is the first row a ? ','what is the
endrowb ?'};
def={'6""37"};
digTitle="naderi";
-lineNo=1;
AddOpts.Resize="on';
AddOpts.WindowStyle="normal’;
AddOpts.Interpreter="tex';

answer=inputdlg(prompt,digTitle,lineNo,def, AddOp

ts);
a=str2num(str2mat(answer(1)));
b=str2num(str2mat(answer(2)));

x=naderi(a:b,cl);

y=naderi(a:b,c2);

t=log10(x);

polyfit(t,y,1);

p=polyfit(x,y,1);

=X;

m=ans;
=-m(2)./m(1);

t0=10.7d;

%
T=2.3*q/(4*pi*m(1));
S=2.25*T*t0/((r"2)*1440)*exp(2*sp);

% OUTPUT ---emrmm
%
if gj==
if nl==
fprintf(\t............ for Wareen and Root method
................ \n\")
end

sprintf("\tDipline:\t\tdeltaS 1=%f (m)\n\,m(1))
fprintf("\tfirst time:\t\tt0=%f (min)\n\',t0)
if nl==1
fprintf("\t\t\t\tdelta Sv=%f \n\t\t\t\tdelta
s=%f\n\ ',-2*m(2),naderi(a,c2))
fprintf("\t\t\t\tomega =%f
\n\', 10°((2*m(2))/m(1)))
fprintf("\t\t\t\tlanda=%of
\n\',1.26/10°(4*pi*T*naderi(a,c2)/(2.3*q)))
fprintf("\ttransmissivity M\t T=%f
(m"2/day)\n\tfracture
Storativity:\t\tS=%f\n', T,S*10((2*m(2))/m(1)))
forintf(\tmatrix Storativity:\ttSm=%f\n',S-
S*107N(2*m(2))/m(1)))
end
else
fprintf(\............ for jacod method

fprintf(\ttransmissivity:\W\tT=%f
(m"2/day)\n\tStorativity:\t\tS=%f\n', T,S)
end
prompt={'If you want to repeat fiting with new
parameters insert 1 or 2;for quiting fitting insert
0:3;
def={'0'};
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dlgTitle='naderi';
lineNo=1;

yj=naderi(a:b,c2);
semilogx(xi,yi,".")

AddOpts.Resize="on"; grid on

AddOpts. WindowStyle="normal’; hold on

AddOpts.Interpreter="tex'; plot(xj,yi, ")

xlabel('time(min)’)

answer=inputdlg(prompt,digTitle,lineNo,def,AddOp ylabel('s(m)")
ts); title('Semilogarithmic graph of pumping test’)

nl=str2num(str2mat(answer)); pause(15)
end h2=figure;
0y539393532399332353932393239333939539373935393333593953597353392923333323333 Close All
23935 Yo fprintf('\t((( L= SRS T
% GR R >>> Nn\)
APH Y ucrveeerereneeeaenis e END

Y% %
xi=naderi(:,c1);
yi=naderi(;,c2);
xj=naderi(a:b,cl);
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