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(a) The FDCSEM method (source frequency: 0.63 Hz)
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(b) The TDCSEM method (source-receiver separation: 6km)
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Figure 5.36. The 1-D FDCSEM and TDCSEM responses with varying depth of seawater.
The four different seawater depths (100 m, 200 m, 400 m and 1000 m) are considered
here. The previous 1-D hydrocarbon reservoir is embedded a depth of 1km below the

seafloor.
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Figure 5.37. The 3-D hydrocarbon reservoir model and the survey configuration. (a) the
cross-sectional view of the 3-D hydrocarbon reservoir, and (b) the plan view of the 3-D

hydrocarbon reservoir.
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Ratio of amplitude of vertical E-field to amplitude of horizontal E-field on the sea floor
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Figure 5.40. The ratio of the vertical electric field to the horizontal electric field due to
0.04 Hz MMT plane wave source on the seafloor for the 3-D reservoir model.
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(b) X-oriented HED at (1000 m, 0 m, 950 m)

Figure 5.41.

Horizontal electric field responses for the 3-D reservoir model at four

different x-oriented HED positions along y=0 m axis. Normalized horizontal electric field
plots (left), Ex phase plots for the background model (middle), and Ex phase plots for the
3-D reservoir model (right). The black contours represent the receiver noise level and the

grey-colored boxes show the boundary of the 3-D reservoir.
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Figure 5.41. Continued.
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Figure 5.44. Electric field responses for the 3-D reservoir and background models along

the y=0 survey line with the x-oriented HED at (2000 m, 0 m, 950 m)
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Figure 5.45. Normalized horizontal electric field responses with a x-oriented HED source
along the diagonal survey line shown in Figure 5.37b. The grey-colored boxes show the
boundary of the 3-D reservoir.
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Figure 5.46. Horizontal magnetic field responses at four different x-oriented HED
positions along the x-axis. Normalized horizontal magnetic field plots (left), Bx phase
plots of the background model (middle) and Bx phase plots of the 3-D reservoir model
(right). The black contours represent the receiver noise level and the grey-colored boxes
show the boundary of the 3-D reservoir.
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Figure 5.46. Continued.

189



190

At 0.63 Hz At 0 63 Hz At 0 63 Hz

6000 6000 = 6000

~ 3000 -~ 3 - 3
o z 3000 z 000
i) ¢ ¢
] £ £
= = =
0] ] w
il - -
] 4 T
= -3000 = =3000 s =3000
-6000 =6000 -6000
-6000 -3000 O 3000 6000 -6000 -3000 0 3000 6000 -6000  -3000 3000 6000
¥ distance (m) X distance (m) X distance (m)
D.BO 1.03 1.26 1.49 1.72 0 60 120 180 240 300 360 0 60 120 180 240 300 360
Normalized horizontal E field FPlhase of Ey component (degree) Phase of Ey component (degree)
(a) Y-oriented HED at (0 m, 0 m, 950 m)
At 0.63 Hz At 0 63 Hz At 0 63 Hz
6000 6000 1 6000
- -~ - 3
= 3000 g 3000 5 3000
o @ v
g g z
z % B
B I 7
L B b
= -] o
= -3000 = =3000 W —3000
-6000 -6000 L -6000
-3000 0 3000 G000 6000 -3000 0 3000 6000 -6000 -3000 0 3000 G000
X distance (m) ¥ distance (m) X distance (m)
08 10 1.2 14 1.6 0 60 120 180 240 300 360 0 60 120 1BO 240 300 360
Hormalized horizontal E field Phase of Ey component (degree) Phase of Ey component (degree)

(b) Y-oriented HED at (1000 m, 0 m, 950 m)

Figure 5.47. Horizontal electric field responses at four different y-oriented HED
positions along the x axis. Normalized horizontal electric field plots (left), Ey phase plots
of the background model (middle) and Ey phase plots of the 3-D reservoir model (right).
The black contours represent the receiver noise level and the grey-colored boxes show the
boundary of the 3-D reservoir.
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Figure 5.48. Horizontal magnetic field responses at four different y-oriented HED
positions along the x axis. Normalized horizontal magnetic field plots (left), By phase
plots of the background model (middle) and By phase plots of the 3-D reservoir model
(right). The black contours represent the receiver noise level and the grey-colored boxes
show the boundary of the 3-D reservoir.
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