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Lampiran 2: Masterplan Area Peneletian
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Lampiran 3: Script Pengolahan Data

Script pengolahan data satu lintasan
1ibrary(RGPR)
setwd( 'D:

1ine <- readGPR(dsn=
antfreq(line) 0
antsep(line) <- 0.
pos(line) <- pos(line)
plot(line, col = palGPR(

Tine_crop <- line[0

plot(line_crop[1:10
plot(line_crop[19:
Tine_1 <- Tine_crop
plot(line_1[,0:

plot(line_1[C

plot(line_1
ylim = c(-1

Tine_dewow <

plot (1ine_dewow[0:80] 1 - palGPR(

speclD(1ine_dewow)

Tine_low <- fFilter (line_dewow,
f = c(300,
type = 1
plotSpec

plot(1ine_low, col = palGPR(

Tine_gain <- gain(line_low,

type =
alpha

plot(line_gain[0:80] palGPR(

Tine_backremov <- (rmBackground(line_gain,
w =06,
FUN =

plot (1ine_backremov, col = palGPR(
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Script mengekstrak koordinat lokal
Tibrary(RGPR)
setwd(

Lines <- list.files(pattern =
X_lines <- list.files(pattern
Y_lines <- list.files(pattern

X_survey <- GPRsurvey(X_lines)
Y_survey <- GPRsurvey(Y_lines)

X_position <- seq( by = 0.25, length.out length(X_survey))
Y_position <- seq(0, by = 0.25, length.out length(Y_survey))

Tine <- readGPR(X_lines

antfreq(line)
antsep(line)
pos(line) <- pos(line)

= rep(X_position[1], length(line@traces))
ine)) - min(pos(line)), by = 0.

text.data <- data.frame(E, N, Z)
write.table(text.data,
file = paste(line@name,
quote =
row. names
sep = 3

for (i in seq_along(X_lines)){
line <- readGPR(X_lines[[i]])

antfreq(iine)
antsep(line)
pos(1line)

rep(x_

position[i]l, length(line@traces))
max(pos(line)) - min(pos(line)), by =
, length(line@traces))

text.data <- data.frame(E, N, Z)
write.table(text.data,

file = past

quote = FA

row. names

sep =
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1line <- readGPR(Y_lines[[1]])

antsep(
pos(1ine)

0.05)

text.data <- data.frame(N, E, Z)
write.table(text.data,
file = paste(line@name,
quote E
row. names =
sep =

for (i in seq_along(Y_lines)){
Tine <- readGPR(Y_lines[[i]

antfreq(line)
antsep(line)

ine@traces))

text.data <- data.frame(E, N, Z)
write.table(text.data,

file = paste

quote = FA

row. names

sep = )
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Script menggabungkan koordinat
Tibrary(RGPR)
setwd(

Lines <- Tist.files(pattern =
Lines_Survey <- GPRsurvey(Lines)

Coord <- FéadTopo(1ist.fi1esfpattern =

Lines_coord <- Lines_Sur

a <- Lines_Survey@coords[1:length(Coord)]
a <- Coord

coords (Lines_coord - Coord

coords (Lines_Survey) <- Coord
plot(Lines_coo

for (i in seq_along(Lines_coord)){
setwd( 'L SKRIPSI/IL SPR 3
writeGPR(Lines_coord[[i]
fpath = file.pat

Type =
overwrite

setwd('D: /SKRIPSI/Data

Script velocity analysis
T1ibrary(RGPR)
setwd('D:

Lines <- list.files(pattern =
Lines_Survey <- GPRsurvey(Lines)

coord <- readrtopo(list.files(pattern =

Lines_coord <- Lines_survey
coords(Lines_coord) <- Coord
plot(Lines_coord)

Tine <- Lines_coord[[
plot(line[ , addAann

Xy <- locator(type =

hyp <- hyperbolarit(xy)

plot(line[ addAnn
points(xy, pc 20, col
hyperbolapPlot( col
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Script pengolahan data seluruh lintasan

Lines <- list.files(pattern =
Lines_survey GPRsurvey(Lines)

ng(Lines_survey)){
i] Lines_survey[[
vel (Lines_Survey|[ ) <- vel

Lines_proc <- papply(Lines_Survey,
prc = lTist(dewow = Tist(type
frilter = Tist(f =
gain = list(type =

rmBackground = Tist(w

r (i in seq_along(Lines_pro {
Lines_proc[[i] convertTimeToDepth(Lines_proc[

plot3DRGL (

for (i in seq(
setwd(
writeGPR(Lines_proc[[il]
fpath = file.path
type =
overwrite

SXY <- interpsSlices(Lines_proc, dx =

plot(sxy[,,17], col = palGPR

ines_proc[[ill)),

extend =
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Lampiran 4: Persamaan Maxwell

Persamaan Maxwell yang digunakan dalam metode georadar:

0B

VXE = —5 (1.1a)
VxH=]+2 (1.1b)
V-D=q (1.1c)
V-B=0 (1.1d)

Hubungan antara intensitas medan dengan fluks yang terjadi pada medium

dinyatakan oleh persamaan berikut:

B =uH (2.2a)
D= ¢E (2.2b)
J =oE = E (2.2¢)

Maka persamaan Maxwell dapat dituliskan kembali sebagai berikut:

VxE=—pZ (2.3a)
VxH=oE+el (2.3b)
V-E=0 (2.3¢c)
V-H=0 (2.3d)

Dengan menggunakan identitas vektor (V x (V x x) = V(V - x) — V2?x), dimana
x adalah E dan H:
VX (VxXE)=V(V - E) — V2E) (2.42)
VX (VxH)=V(V - H)—V?H) (2.4b)

Maka persamaan (2.4a) dan (2.4b) menjadi:
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Vx (VXE)=-V2E (2.5a)
Vx (VxH) =-V2H (2.5b)
Maka dapat dituliskan sebagai berikut:

) 0%E

VX (VXE) = —HO— — HE— (2.6a)

oH 92H
Vx (VxH) = —HO—= — pE—> (2.6b)

Dengan mensubtitusikan persamaan (2.5) ke persamaan (2.6) maka dapat dituliskan

sebagai berikut:

2

VX(VXE)+u0%+u£%=O (2.7a)
2

VX (VX H) +po S+ pess =0 (2.7b)

Maka kita dapatkan persamaan gelombang untuk medan listrik dan medan magnet

sebagai berikut:

2 OE 0%E

V°E — WO —= — pE—= = 0 (2.82)
2 oH 9’H

V‘H — Wo—- — HE—> = 0 (2.8b)

Dalam pendekatan metode magnetotellurik biasa digunakan medan
elektromagnetik yang bervariasi secara sinusoidal terhadap waktu. Secara
matematis dapat dituliskan sebagai berikut:
E = Ejel®t-kz (2.9a)
H = Hjel®t-kz (2.9b)
Dengan mensubtitusikan persamaan (2.9) ke dalam persamaan (2.8) maka

diperoleh:
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V2E — uo%— us% =0

V2E — uo ane;‘:t—kZ — e aZE(,;:’t—kZ —0

VZE — iwpoEe' k2 — jooue —ane;Tt_kz =0

V2E — iwpo(E) — i2w?pe(E) = 0 (2.10)
Dan,

V2H — uo%—l:— us?;T]; =0

V2H — uo BHOe;‘:t_kZ — e 62H0§ti:’t_kz —0

V?H — iwpoHy etk — iwusw =0

V2H — iopuo(H) — i2w?pue(H) = 0 (2.11)
Karena, i = —1 atau i = v/—1, maka:

V2E — iwpo(E) + w?ue(E) =0 (2.12a)

V?H — iopo(H) + w?pe(H) = 0 (2.12b)
Atau,

V2E = (iwpo — w?ue)E (2.13a)

V2H = (iwpuo — w?ue)H (2.13b)

Perambatan dalam medium bumi (material bumi memiliki nilai konduktifitas
10735/m < o < 1035 /m dan nilai permitivitas ¢ dianggap sama dengan &,) dan
gelombang yang merambat memiliki frekuensi rendah (f < 10 kHz) maka o >
ew, sehingga persamaan (2.13) menjadi:

V2E = iwpcE (2.14a)

V?H = iopucH (2.14b)
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Atau:
k%E — iowuoE = 0
k?H — iopcH = 0

Dimana k merupakan bilangan gelombang.

(2.15a)

(2.15h)
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Lampiran 5: Bilangan Gelombang (k)

Nilai k diperoleh dari:

2E = 4o 2B o’k
VE—u00t+us

aZ(Eoeikzeimt) _ O(Eoeikzei“’t) aZ(EOeikzeimt)
72 — Mo at +ue at2

6(E0 eikZ ei(.\)t)

—ik — = poiwEy e*el®t + iwpe

at
K2Eyelk%ei®t = i elkZei®t — 2 pieE elkzeiot
k’E = iwpoE — w?peE
k%E = (iopo — w?pe)E

k? = (iopo — w?pe)

Karena nilai € < o, maka:

Atau:

k? = iopo

k =.,/iwpo

a(EOeikzeiwt)

(2.16)
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Lampiran 6: Skin Depth (8)

k = .\/iwuo
k = Viywpo

Diketahui:

1+i .
SN

14i)2 ,
( ):l
2

142i+i2
- =

14+i+i2=i
1+4i—1=1i
i =i (TERBUKTI)

Maka,

kz%\/muo

— /M ,ﬂ
k= N
— /%

Je = 2

Sehingga,

1 2 . 1
0= = |— ,dimana o = —, maka:
Re(k) wuo p
2

= |22 dimana p = 47 x 10~7dan w = 2nf = 2=
\ o T

2p
(4rx1077)(G0)
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— pT
T\ (4n2x1077)

_ 1 pT

21+ (1071.1076)

— i 6
= —/pT10.10
_ 1 3

= -—10%/pT10

_ 1 3
= 3,16(10°),/pT

= 503\@ (m)

(2.17)
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