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Fig. 1 Sketch map of point-bar measurement
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1 Google Earth
Table 1 The meandering river data sheet measured by Google Earth in South America
(S) (W) /km /km /km
1 12°45°35.96" 69°39749. 13" 0.27 1.04 0.86 1.21
2 12°4535. 96" 69°39749. 13" 0.31 1.38 0.83 1.66
3 12°51740. 63" 70°16727. 12" 0.24 2.14 1.56 1.37
4 12°51740. 63" 70°16727. 12" 0.22 1.7 1.23 1.38
5 13°22725.93" 69°3326.04" 0.11 0.92 0.66 1.39
6 13°2225.93" 69°3326.04" 0.1 1.07 0.64 1.67
7 13°17705. 90" 69°3858. 06" 0.13 1.01 0.84 1.2
8 13°17705.90" 69°38758. 06" 0.15 1.53 1.24 1.23
9 13°0529.91" 69°35702. 84" 0.12 0.6 0.34 1.76
10 13°0529.91" 69°35°02. 84" 0.13 0.8 0.55 1.45
11 13°01°55.25" 69°31749.27" 0.12 0.98 0.7 1.4
12 13°01°55.25" 69°31749.27" 0.16 1.22 1.01 1.21
13 13°11°12.81" 69°54°51. 63" 0.06 0.4 0.36 1.11
14 13°11°12.81" 69°54°51. 63" 0.07 0.57 0.42 1.36
15 12°34742.39" 70°2729. 60" 0.18 0.91 0.55 1.65
16 12°34742.39" 70°2729. 60" 0.19 1.03 0.72 1.43
17 12°34°11.97" 70°4320.43" 0.03 0.46 0.4 1.15
18 12°34°11.97" 70°4320. 43" 0.03 0.39 0.32 1.22
19 12°3527.33" 70°51°00.97" 0.04 0.42 0.3 1.4
20 12°3527.33" 70°5100.97" 0.04 0.54 0.36 1.5
21 12°39°14. 40" 70°50752. 54" 0.04 0.41 0.26 1.58
22 12°39°14. 40" 70°50752. 54" 0.04 0.53 0.41 1.29
23 12°40735.20" 70°52731.72" 0.05 0.34 0.23 1.48
24 12°40735.20" 70°5231.72" 0.05 0.32 0.22 1.45
25 12°42°30. 56" 70°5526.22" 0.05 0.39 0.25 1.56
26 12°42°30. 56" 70°5526.22" 0.04 0.62 0.43 1.44
27 12°42743. 63" 71°00720. 15" 0.04 0.44 0.33 1.33
28 12°427°43. 63" 71°00720. 15" 0.05 0.53 0.26 2.04
29 12°46°02.76" 71°04°51. 11" 0.04 0.4 0.26 1.54
30 12°46702.76" 71°04°51. 11" 0.05 0.38 0.2 1.9
31 12°3506.47" 70°50709. 60" 0.04 0.37 0.29 1.28
32 12°35°06.47" 70°50°09. 60" 0.04 0.4 0.3 1.33
33 12°30721.55" 70°36°09.35" 0.04 0.35 0.27 1.3
34 12°3021.55" 70°36709. 35" 0.05 0.41 0.37 1.11

2 Google Earth
Table 2 The low-curvature data sheet measured by Google Earth in the middle and lower reaches of the Pearl River
(N) (E) /km /km /km
1 23°1520.31" 111°33755. 19" 1.26 5.64 4.38 1.29
2 23°13735.52" 111°3209. 25" 1.12 4.43 3.16 1.40
3 23°11738.26" 111°35°10. 58" 0.73 4.52 3.27 1.38
4 23°11706. 15" 111°37745.95" 0.93 5.16 4.42 1.17
5 23°09726.56" 111°4123.58" 0.65 2.18 1.98 1.10
6 23°08725.67" 111°51-38.91" 0.71 3.89 3.31 1.18
7 23°07-30. 16" 111°57°53.30" 1.02 4.55 3.97 1.15
8 23°07°51.36" 112°16708. 16" 1.01 7.46 6.48 1.15
9 23°10703.49" 112°17-35.21" 0.78 2.86 2.53 1.13
10 22°48701.43" 113°03-00. 81" 1.66 8.36 6.86 1.22
11 22°38°13.74" 113°1947.31" 0.33 1.04 1.01 1.03
12 22°37°11.08" 113°21°52.39" 0.26 1.64 1.55 1.06
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Fig.2 The correlation between channel width and point-bar length in the modern river of South America
3 Google Earth
Table 3 The data sheet measured by Google Earth in Hailaer river
(N) (E) /km /km /km
1 49°29-55.11" 121°17746.75" 0.034 0.41 0.25 1.64
2 49°29°58. 34" 121°17-31. 30" 0.027 0.18 0.11 1.64
3 49°29°52.25" 121°1734.13" 0.032 0.2 0.14 1.43
4 49°29°40.43" 121°17°00.76" 0.031 0.26 0.15 1.73
5 49°29°00. 14" 121°16726.79" 0.045 0.42 0.3 1.40
6 49°29°18. 43" 121°16728.51" 0.033 0.21 0.16 1.31
7 49°29°18.73" 121°15°52.20" 0.043 0.28 0.19 1.47
8 49°29°05. 68" 121°15°59. 16" 0.037 0.22 0.15 1.47
9 49°28°59.78" 121°1526. 16" 0.039 0.33 0.27 1.22
10 49°29-11.23" 121°1528.61" 0.049 0.32 0.19 1.68
11 49°28°50. 45" 121°15702. 56" 0.033 0.33 0.23 1.43
12 49°28736.26" 121°14741.54" 0.041 0.31 0.18 1.72
13 49°28739. 64" 121°1409.79" 0.057 0.43 0.21 2.05
14 49°2832. 18" 121°14°15. 64" 0.041 0.3 0.18 1.67
15 49°28°17. 66" 121°1330.87" 0.031 0.29 0.21 1.38
16 49°28°08.29" 121°1323.20" 0.035 0.31 0.18 1.72
17 49°28°18. 60" 121°13°14. 15" 0.029 0.21 0.15 1.40
18 49°27°55.97" 121°12700. 06" 0.036 0.27 0.13 2.08
19 49°27°59. 88" 121°1143.00" 0.033 0.43 0.3 1.43
20 49°27°34.30" 121°11°09.55" 0.033 0.49 0.38 1.29
21 49°2721.82" 121°0909.21" 0.033 0.43 0.28 1.54
22 49°27°13.17" 121°08°57.94" 0.031 0.33 0.21 1.57
23 49°27°04.73" 121°0812.37" 0.028 0.54 0.32 1.69
24 49°27°06. 94" 121°08-30. 13" 0.028 0.22 0.15 1.47
25 49°26745.09" 121°0808. 47" 0.031 0.35 0.25 1.40
26 49°26°51.86" 121°08°02.07" 0.046 0.27 0.15 1.80
27 49°26°51.87" 121°08702. 08" 0.035 0.35 0.16 2.19
28 49°26743. 88" 121°07-39. 32" 0.033 0.41 0.21 1.95
29 49°26°07. 87" 121°06°53. 90" 0.033 0.41 0.21 1.95
30 49°25744.08" 121°06752.93" 0.025 0.27 0.21 1.29
31 49°25°34.70" 121°06753. 44" 0.034 0.39 0.3 1.30
32 49°25°18.79" 121°06726. 78" 0.03 0.32 0.25 1.28
33 49°25°19. 43" 121°05°59. 94" 0.039 0.36 0.23 1.57
34 49°25°53.09" 121°05734.59" 0.038 0.65 0.32 2.03
35 49°25741. 60" 121°05°14.75" 0.035 0.4 0.31 1.29
36 49°25°49.35" 121°0321.70" 0.026 0.35 0.25 1.40
37 49°2536. 84" 121°03712. 00" 0.033 0.3 0.23 1.30
38 49°25°17.39" 121°00754. 32" 0.04 0.57 0.36 1.58
39 49°24°54.07" 121°00753. 35" 0.031 0.31 0.22 1.41
40 49°24°59.21" 120°5832. 98" 0.03 0.33 0.21 1.57
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Fig.3 The correlation between channel width and point-bar length in low curvature river of the Pearl River

1.7
1.4

1.7
(3)

1.4

1.2

0.8

0.6

I EEKm

0.4

1.7 0.75
(4)( 5); 1.4
0.73
1.7~1.4 (5)( 6):
L, =3.27TW, +0.05 (3)
o L, =2.61W +0.15 (4)
0.88 L, =3.42W, +0.21 (5)
( 4); 1.4
y=32651x+0.0547 o
R*=0.8771 L 2
0 0.1 0.2 0.3 0.4 0.5
Y[ L B J/km
4 1.7

Fig.4 The correlation between channel width and point-bar length when the curvature is greater than 1.7
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Fig.6 The correlation between channel width and point-bar length when the curvature is less than 1.7
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Fig.7 The correlation between channel width and point-bar length when all the measured data is used
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Building Geological Knowledge Database Based
on Google Earth Software

SHI Shu-yuan' HU Suyun' FENG Wenie’ LIU Wei'

(1. Research Institution of Petroleum Exploration & Development PetroChina Beijing 100083;
2. China University of Petroleum Beijing 102249)

Abstract: The existing methods for establishing geological knowledge database include dense well pattern anatomy
outcrop anatomy modern sedimentation anatomy sedimentary simulation experiment and so on. The advantages and
disadvantages of these methods are firstly analyzed in this article. Then the method of building geological knowledge
database by using the Google Earth software is proposed combined with the basic geological idea of " the present being
a key to the past". Google Earth is a virtual globe map and geographic information program that were created by
Keyhole Inc a company acquired by Google in 2004. It maps the Earth by the superimposition of images obtained
from satellite imagery aerial photography and GIS 3D globe. The steps and basic principals for measuring the mean—
dering channel by Google Earth are introduced and a series of fundamental data which consist of channel width
point-bar length and its arc length of different areas and different curvatures are measured. The data sheets are made
based on the measurements. Furthermore both the existing empirical formula and the formula obtained by fitting
measurement data are analyzed integratedly.

The database established by the Google Earth method proposed here is mainly composed of three parts — basic
measurement data sheets the macro images and the empirical formulas. Each part has its functions: the basic data

provide quantitative modeling data; the macro images provide development features of meandering rivers; while the



878 30

empirical formulas provide directly available algorithm reference formulas. Case studies of typical meandering rivers in
areas of South America and Hailar and the point bars of low-eurvature meandering river of middle stream and down—
stream Pearl River are shown here. Results of the case studies demonstrated the feasibility of this method of using
Google Earth to establish the geological knowledge database.

Statistical analysis of the measured data shows that there are different positive correlations between channel width
and point bar length of meandering rivers of different areas and different curvatures. According to the statistical data of
meandering rivers in South America and Pearl River and combined with previous studies similar positive correlations
between channel width and point bar length are found. Fitting correlation coefficient can reach as high as 0.92 indi-
cating that the correlation between channel width and point bar length is universal. According to the fitting of all
measured data correlations under different curvatures are different. There are obvious correlation between channel
width and point bar length of meandering rivers when their curvatures are above 1.7 with correlation coefficients
higher than 0.85. While the curvature of the meandering river is between 1.4 ~1.7 the correlation coefficient is a—
round 0.75 and declines when curvature is under 1.4. The result of our research shows that development of point
bars is controlled by the curvature of the meandering river. As the curvature declines the correlation between channel
width and point bar length of meandering rivers weakens. The bigger curvature the easier for large and typical point
bars to develop. As we found that not all underground reservoirs are developed in large or typical point bars we sug—
gest geologists strengthen the study about meandering rivers with curvatures smaller than 1.7 so as to get better pre—
diction of reservoirs and achieve reservoir geological modeling.

Different quantitative formulas are needed for correlations between channel width and point bar length of mean—
dering rivers from different areas and different curvatures. This reflects the " differences in common" characteristic of
geological models of meandering rivers. Borrowing ideas from the thought of " training image library" in multiple-point
geostatistics algorithms we suggest that a meandering river model database should be included within a meandering
river geological knowledge database instead of establishing a single simple geological model. Only by this way better
comparison and prediction of underground reservoir modeling can be achieved.

Restricted by data amount and dispersion of all data correlation coefficients between channel width and point bar
length of meandering rivers in South America area are mostly relatively low. The correlation coefficients of meandering
rivers dont change very much as curvatures vary among 1.4 ~ 1.7 and below 1.4. So the laws of statistics are not only
affected by the amount of data but also influenced by the dispersion of the data. Because the lack of modern sedi—
mentation study or depth measurement tools such as ground—-penetrating radars no empirical formulas of width/ depth
ratio are given here. Actually each method has got its limitations in application. Although the approach proposed in
this article can provide good supplement in quantitative and macro holistic aspects of existing database establishing
methods with plenty of quantitative data of meandering channels from different regions and different curvatures de—
picted observations of abandoned channels detailed morphological classifications and numerical fitting of abandoned
channels and instructional prediction of unmeasured point bars it has limitations of establishing three dimensional
models. That is why we finally suggest that comprehensive study of a variety of methods to establish the geological
knowledge base should be adopted in practical reservoir modeling.

Key words: meandering river; Google Earth; geological knowledge database; quantitative relationship; reservoir

modeling



