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Single Attrbute Correlation Resuts

Target Attribute Error Correlation
(Qp )2 | Average Frequency | 2958746 l 0885101 :]:l
Qp | Average Frequency | 3.014889 | 0859783
[ Sart{Qp ) | Average Frequency _1.3.082599 | 0885139
Log( Qp ) | Average Frequency | 3.098001 | 0.849211
1/(0p) | Average Frequency | 3215878 | 0833714
1/(Cp) | _Dominant Frequency | 3.440328 | «0.772318
Log(Cp) | Dominant Frequency | 3452179 | 0.78851S
Sqrti Gp ) | Dominant Frequency | 3.488516 | 0.794758
Qp Doennant Frequency | 3544452 | 0.799702
(0p)2 | Dominant Frequency | 3784338 | 0808811
(Qp)™2 | Integrated Absolte Ampitude(Al) | 5.191883 | -0.469921
Qp | Integrated Absolste AmpRude(Al) 5.202687 | -D.472583
Sqrt{Qp ) _|_integrated Absolite Ampitude(Al) | 5220469 | -0.472920 )
J for”
There are 260 samples.

g O i,y 5l Jeels sla ,lis 3l slass solul i Cos o (CotS 1555 J10) o JIS5 (VY -0) S
oS eSSl o Swsen g U s olpar 4 (6,5l SO o>

Multi-Attribute List | Muli Attribute List 34 |
[ T rarcet | Final attribute | Training Error | vaidation Error [
1 [ Qp ™2 Average Freguency 2955089 7322132 d
pd Qp =2 Integrated Absolute Amplitude(Al 2765045 7.128542
Apparent Polarity 2.455385

4 [ Qp ™2 Dominant Frequency 2334777 7.555454

5 (Qp ™2 Average Freguency(Al) 2220777 B8.580802

[i] (Qp ™2 Derivative Instantaneous Amplitude(al) 2.137303 B8.634452

7 (Qp =2 Derivative(Al) 2.005257 11.528772

[i] (Qp ™2 Second Derivative Ingtantaneous Amplitude (Al) 1.955590 13.155561

9 (Qp ™2 Cosine Instantaneous Phase 1.921153 12.658336

10 (Qp =2 Fitter 15/20-25/300A0) 1.871677 10.148815

0 o

There are 10 transforms.
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Validation Error for Al Wells
Search through Range of Operater Lengths
Average Error (unitless)
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Average Error for All Wells
Operator Length: 1
Black Dot: Analysis Using All Wells
Red Dot: Analysis Leaving Out Target Well
Average Error (unitless)
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Application of Multiple Attribute Regression — Well Name ——
U=ing all welz
Using 3 Attributes
Cross-correlation = 0.905204
Error = 2.45939
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Attribute: Q1
Using Well: Well296_B
Slope = 0.203417
Intercept = 16.1244
Cross-correlation = 0.855249
Error = 0.435332
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Attribute: Q1
Using Well: Well303_B
Slope = 214749
Intercept = -39 4603
Crozs-correlation = 0.813169

Error = 2.30681
Qp
- . . u /‘:;:_,..
30 | P /...J"’ . [
] B Ll

T T T T
295 300 305 310 315 320 325 330 335 340 345 350

oy

Legend
r Regression Line ‘

SV o> 10 (Qp) (28ly coaS {55 5 (Q1) 00 00 (pedd CodS 1S Siad loged (YV-0) U
Aol oo LAY Gliae ol

Attribute: Q1
Using Well: Well395_B
Slope = 1.58411
Intercept = -26.5004
Cross-correlation = 0.790752
Error = 0.877176
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Amplitude at s
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and showing the Arthmethc Mean.
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Single Attribute Correlation Results

I Target I Aftribute I Error l Correlation I
1/(ap) Integrated Absolute Amplitude(Q1) 3.422300 0.692955 jl
Log( Qp ) Integrated Absolute Amplitude(Q1) 3442917 -0.703109
Sgri( Qp ) Integrated Absolute Amplitude(Q1) 3482173 -0.708556
Qp Integrated Absolute Amplitude(Q1) 3.488145 -0.708951
( Qp y=2 Integrated Absolute Amplitude(Q1) 3.565238 -0.710819
Cp Instantaneous Phase(Q1) 4273189 -0.520902
( Qp =2 Instantaneous Phase(Q1) 4235488 -0.521788
Sgri( Qp ) Instantaneous Phase(Q1) 4. 2259278 -0.518074
Log( Qp ) Instantaneous Phase(Q1) 4.241000 -0.316256
1/(Qp) Instantaneous Phase(Q1) 4.282373 0.507495
[ Qp y=2 Amplitude Weighted Freguency 4454100 0422572
Qp Amplitude Weighted Freguency 4465344 0.4305855
Qp Cosine Instantanecus Phase(Q1) 4463093 -0.425352

ol

b

There are 210 samples.
e Mo by, 5l Jels sla Kilas 5l slams sobol i oo 10 (S ,g3SB 1K) a5 (Y -0) JSio
S Al e o cuinS LSl L LSl e Sten g s ol ol pen a4 5,55k S5 s

Multi-Attribute List | Multi Attribute List 1 |

I l Targst l Final Attribute l Training Error l Validation Error -
1 1/(Qp) Dominant Freguency 3.183354 5920511 ;I
2 14 Qp 1iia 2.132927 4.363697

Apparent Polarity(Q1) 2.056606 3.579671
4 1/(Qp) Integrated Absolute Amplitude 1.927266 5281877
5 1¢(0p) Integrate(Q1) 1.815983 5.936342
6 14(0p) Fitter 5¢10-15/20 1.698255 5.489114
7 14(0p) Fitter 5/10-15/20(Q1) 1.453835 3.519886
8 14(0p) Fitter 45/50-55/80(Q.1) 1.383051 3.378502
9 14(Qp) Cosine Instantaneous Phase(Q1) 1.337582 4.037705
10 14(Qp) Instantanecus Phase(Q1) 1.250470 5.550118

" o

There are 10 transforms.
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Application of Multiple Attribute Regression — Well Name ——
Using all wells
Uzing 3 Attributes
Crogs-correlation = 0.910455
Error = 2.05661
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Attribute: 02
Using Well: Wel296 B
Slope = 1.40495
Intercept = -28.509
Cross-correlation = 0.835004

Error = 0.452237
Qp
: "1
0 e
i . -/_,"/ .
] = —-’/
79 = | - a
:_// n
1 =
__d___,.,..--"" -
e I
_—1TT——7 77—
38.00 38.25 38.50 38.75 39.00 3925

Legend
r Regression Line |

32(Qp) 28y coaS 15351 (Q2) 1,55 als o 10 00l 00 (eSS HeiS 18 ;iw" o2 Llog0s (YF-0) S
A3l oo TAY (e ol a5 VAP ol

A4



Attribute: Q2
Using Well: Well303_B
Slope = 1.51382
Intercept = -15.0687
Cross-correlation = 0.835785
Error = 217613
Qp
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Attribute: Q2
Using Well: Well385_B
Slope = 0.549535
Intercept = 17.7401
Cross-correlation = 0.84711
Error = 0.76157
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Abstract

Seismic waves amplitude is attenuated when passing through the ground layers.
Description parameter of the attenuation is the quality factor that is used as an attribute
that detects presence of hydrocarbons and fracturing in the reservoir. Purpose of this study
is to investigate the distribution of quality factor in ASMARI reservoir that is a fields in
the southwest of Iran. In order to calculate the quality factor log in each well, spectral
ratio method using wvertical seismic profiling is used that is conventional method to
calculation of the quality factor. Since to obtain the vertical seismic profiling data is
expensive, it is important to use a method for which the required data is more accessible.
In this study, the quality factor is calculated with drift correction method that uses surface
seismic data, sonic log and checkshot. To evaluation the drift correction method, its
quality factor log is compared with that of spectral ratio method. Results show that the

trend of both charts is highly similar.

Then, the distribution of quality factor in reservoir ASMARI is estimates using stepwise
regression. Resulting cross correlation and estimation error are 90.92% and 2.46%
respectively. In order to improve the distribution quality factor, these results are used as
an external attribute, and the process is iterated. At this step the cross correlation of

91.04% and estimation error of 2.06% are obtained.

Keywords: quality factor, wvertical seismic profiling, spectral ratio method, drift

correction method, seismic attribute, ASMARI reservoir, multiattribute method
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