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Photogrammetric Biélipiﬁg

)

2

Aerial Photbgraphy

Aerial photography at a scale of 1:8,000 and covering approximately 64 line
kilometer in total was started after obtaining permission from the Ccntral Survey and
Mappmg ABR[ (PUSSURTA ABRI).

The results of the aerif;l photo_graphy are as folloﬁfs: 7

Total No. of Films 1 Roll

Total Flight Runs : ~ 12Rums_ -
Total Exposuies ' 156 Photos
Overlap and Side Lap _55% and 35%

Stereo Plotﬁng

- The 1mphcatlon and purpose of stereo plottmg and edmng work are drawmg details

and contour lines used exnstmg aerlal photo diapositives, whlch are p!aced on the

plate holders of the stereo pIotter instrument (refer to hg 3. l)

g Th(_a sequences of thc plotﬁng and editing works are as fol_!ows: '

) . (a) - Data collection o

Al necessary data were collected and prepared for stereo plotting such as:
S Model indéx of aeria ﬁiméula_tion;
e Print om of aeril tn'angulaﬁon' adjusuﬁent; RS

e Vemcai control po:nta and descnpnon on two (2) ttmcs enlarged aenal_
. photographs and L e '

e 3 E"Fu:ls;i |dentlﬁcat10n 0n two (2) timés enlarged aenal photographs

';.'(b) ﬁ Piahm_ng - :

* Preparation Qf‘ _sféféo_ ploﬂing was caﬁi_ed duf as folloivs:_
() Control sheets .-
... Total control sheets of the stereo ploting topographic map are; . ©



@

- The nmpllcatlon and purpose of falr d:awmg work aro drawmg detaxls usmg symbols_'."_' e
- and contour lines' w:th tracmg method ﬁ'om the plottmg manuscnpt and other

o 1 sheet for 1:2,000 scale of Railway topographic map
(i) Models
Total models of sterco ploumg are:

) 4 modcls for I 2 ,000 scale of Rallway topograplnc map -

{0) "Preparatlon of Control Shoets

- Control sheets wcre produced by block ad_;ustment result of aenal tnangulanon

on polycster base matenal

- {d) Plotting

: Plothng manuscrlpt at the scale of 1:2 000 were produced ﬁom existing aenal
photos at the scalo of I: 8 000 by usmg second order prec1510n plotter

The scqucnoes of the.stcreo plortmg works are as follows
'.f : Inner ‘Or‘ie.otoﬁou.; :
e .R.eluﬁv-ol Or;i‘o_lllotio'll; n
. . Absolutc Orlentahon,and i
. ‘Plottmg of detalls soot helght \ogetanon boundory aud contour lules

:' Conlou: 1ntewa]s for mtemledmte contour lme arc lm map w1th the scale of
12 000. '

- Edmng works was camed out on tho plottmg manuscnpt by comprlmg result of

_ ﬁeld 1denhﬁcatlon, such as symbol annotahon ete.

) _(o) | Result .

] The ﬁnal manuscnpt was used for lhe falr drawmg work and the numbers of

' 'sheets plottmg manuscnpt are as below =

. 1 sheet plottmg manuscnpt at scale of l 2 000 for Raxlway area o '

Fair Drawmg



additiona! data and information.

The sequence of the fair drawing were carried out as follows.:

{a)  Data Collection
All necessary data were ootlecte_d_atld prepared fot.(t‘a.ir 'dtotvitlg such as:
- & Plotting matnuscript; ' |

. Vertical control pomts and descnphon on two (2) tlmes enlarged aerial

photographs and
. Field- identification r.esults on two (2). titnes ..cnlarged aenal oltotoé,roplts.
(b) _Pl:_ajming | - | |
.. Preparatlon forf'alr drawmgwerecamed out as follows
® Draw_ing sheets

_ - _'TotaI sheets of fair dramng are 4 sheets cons:stmg of 2 shcets of '
é S ' ' Sema:ang map and 2 sheets of Ungaran map at scale of l 2 000.

-‘ (i) Legend_ and 'Symb_ol
L The symbols'o.t'to .loéeﬁd osed in mop oto summanzed mTable3l :
@, _*?f@%f?fi?v,: o
S ;l"_fte ;pfe]"')o\'roti'oh.s tﬁetc:cett‘rteo out _'c':ls._fol_lo“"s-:' o
(,) Drawmgsheets S o
. Prving st e e uingcompirFC onplysr s
’Ihe sheet’s s:ze is Al (60 cm x85 o:n) |
e ;_:F;,,'; a@ti,{g' [IEREREL

B Fan‘ dra\\ mg was camed out W1th tracmg melhod usmg draﬂlng pen aud black
ink ﬁ'om plottmg manuscnptat scale ofl 2 000 ' =

' Fat_r dr_aw:_ng works are_as follows:.-."- . -5 s



(e) .

e Drawing details;
° Spol heights and contour lines;

«  Symbols and annotations, on the map symbols must be matched to
legend; and

*  Vegetation boundary.

Contour mtewa] for mtennedlate contour hncs are l m f‘or map at scale of

512000

Results
The final results of the fair drawing are:

s ] sheet topographlc map at sca]e of l 2 OOO for the Access Road to
: Rallway Bndge ' ‘

s | sheet dupllcate at sca]e of 1 2 000 for the Access Road to Rallway

- Bndge _

3.2  Ground Survey o

(1) Longitudinai Profile and Cross—Secﬁon'Sarvev

@

. Pnor to the commencement of the river longltudmal proﬁle survey, kﬁometer '

o -
- ‘executed to obiain heights of krlometer posts for the river ¢ross secnon survey .-

" closed loops and double-runs. A fotal distance of the levehng survey covenng o

[nstalfaﬁon of Kirométéf Po'st'.-} e

posts of wooden pegs were mstalled on the right and leﬁ banks of West =

!loodway, Garang, Semarang, Asm and Baru rivers. When the locatron of a

 kilometer post is very close o such structures as bndges, water - rntake and o
water plpes k]lometer posts were shlﬂed to the center hne of these structures |
'The posmon of a krlometer post was decrded by traverse method in the ﬁeld

Longltudmal Proﬁle Survey'

.The nver longltudmal prof le survey (the proﬁle survey) by drrect levelmg was

and to prepare Iongltud.ma} profi[e sectrons Levelmg routes were formed by

‘ West Floodway, Garang, Semarang, Asm and Baru nvers was 41 km



e

. (c)

The datum height was applied for the longitudinal profile survey including

river cross section survey and auxiliary leveling. The heights of TTGs bench

" marks are applied to the kilometer posts bv direot leveling.

Al rcsulls of helghts of k;lometer posts by the preﬁle survey, the deepest
height of 1he nver cross section survey, names of’ bndge and others were cdited
by Auto CAD system The longltudmal proﬁle sections at a horizontal scale of

- 1:2,000, 1:1,000 and vertical scale of 1:100 were prepared on the draft plottmg
paper sheets using the longitudinal proﬁle data.

Ri_ver Cross S_ect_ion vaey

_ _rHelghts and dlstanee of slope changlng pomts roads channels etc. along the

cross sect:on lmes were measured by using a Total Stauon System levels and

- Eleetnc Dlstance Meter (:DM).

@

Water levels and depths of the rivers were measured usnng a survey rod and

the dls(ance of Lhese nieasured smultaneously The bndges Lrngatlon intakes

. and water plpes of‘ all nvers were also measun,d A total number of cross

, _sectlons surveyed are approximately 8 1 4

Checking Of'l_,ongiludinal?ro_ﬁle -

'(i)' The cheek results of dlﬂ‘erences in helght closure between the kllometer

o posts d|d not exceed 20VS (S length of single run in kllometer) as
o specxﬁed in ihe Techmcal Specnﬁcauons '

(i.i)\ Checking of ijer Cross Sections .

L At the sarne kllometer posts checked abovc nver cross section lmes were
: rmeasured The check results of helght of these cross sectlon Ime pomts did =
' not exceed _.50 mm and d13tance errors between the cross secﬂou line

. 'pomts are less than l/300 as specnﬁed in the Techmcal SpCClﬁCEllIOIIS. _' B

Longltudmal proﬁle and cross-sectlon were surveyed along West

A | Floodway, Garang, and two (2) tnbuteuy channels along Ga:ang Rlver



-~ West Floodway and Garang River .

’ “"— k.l.m ‘VI o © Drawing R K
orkftem . | . Volume No. of Sheets Scale L nemarks

Longitudinal ' H=1/2,000 .

" Profile 9.598 km 5 V=1/100 . Sheet Size: Al

Cross-Section . H=1/200 .

Survey . 204 sections 104 . V=1/100 Sheet Size: Al

Cengkek River (n{butdry of Garang River)

" Woik 1 Volume * - ... Drawing . -  Remark

le ‘ ] emarks -

‘ or _ e s ?u:.me.l_ ~ No. of Sheets  Seale 7 .

Longitudinal ' oy o | HEIL000 L
Profile 0.499km o1 V=1/100 - Sheet Size: Al

Cross-Section | o -, - . - H=1/200 o

" Survey 15 sections 8 v=i/log . | Sheet Size: Al

 Kalito Rive (butay of Garang Rive)

Work Item | - Volume Drawing " Remarks &
B of e.m" ' Qume‘ ' No, of Sheets | .- Scale_ S ‘ema:r: o
Longitudinal ' PO - S| H=1/1,000 ) .
" Profile 0.498 km . t V=1/100 - Sheet Size: Al
Cross-Section | .7 T H=1/200 NPT
_ Survey | FZsections | 6 |y 0y [ Sheet Size: Al
Ravay
Work ftem . Volume - No. of Sheets " Sealo Remarks
| Longitudinal ‘ b | T H=1/2,000 i AT
fpeofite o o Akm o b 00 | Sheet Size: Al
Cross-Section | Approx. 41 [ -~ CH=1/100 - o
LSuvey ] " seetions | APPOR M|y gy [ Sheet Size: Al
CWorkllem | Volume [ o Drawing ] o
- R : No_of Sheets | = - Scale CE
| Longitudinal - _ o - H=1/1,000 - | Sheet Size: Al
| Profile . R R V=1/100 T
Cross-Section ~ | - Approx. 13 approx. 7 . H=t/100 - Sheet Size: Al
Survey ' ~_sections ' e V=I/100 |- e



Drawing

Wi

. ork Item Volume No. of Sheets Saalo Remarks
Longitudinal o Ceee ST H=LN00 - | Sheet Size: Al
Profile 0.08 km : 1 V=1/100 .. -
Cross-Scction Approx. 5 Approx.3 - | - H=1/100 Sheet Size: Al
Survey : seclions V=1/100 '

{2) Topographic Survey

Topographlc surveys were carned out for Slmongan Weir site and \Aldstream of

Garang Rlver (refer to Flg 3, l) ’I‘he work of quant:tles carned out aro as follows

y .

Site - ~ Quantity | - Scale
Simongan WeirSite -~ .| - 4,675m® 1100
Midstream of Garang Rive ~ { ~* 4,000m? | ~1:100

33 :ShuetufalSut'vey !
(l) Loéaltorf"' . Pt ’

' _Stmctural sun'ey were - conducted at Rallway Bndgc and Slmongan Weir to

- mvcstlgate size, shape conﬁgu:ahon, matenal and SO on.
“ (@) Drawing
* Drawings have been plotted at scale 1: 50 and 1: 100.

e .’l'he final results of the fajr'deing a:eas foll_o\'.t:. T

et o ‘Drawing ‘ L
I
_ Work site No. of Sheets' © | .~ Remarks
Railway Bridge - S ' Sheet Size: Al
SimonganWeir - | .. 07 cane | Sheet Size: Al

34 Land Subsidenco B -
) In the Past decade iand substdence was caused in the coastal area of Sema.rang Cnty due to k
- lhe oxcess explonlahon of ground water by the mdustnal sector Durmg this sludy perlod

o : levelmg sun'ey of 'ITGs and benchmarks that were establlshed by tho J[CA Study Team in _
'August 1997 SR o



As a result of the survey, all of the benchmarks cst'lblishcd by the Team are found to be
subsided with the range of 1.2 o and 10.0 ¢,

The l_cvcling survey was carried out wilh the Following procedure.

)

@

€))

* Datum Elevation

The elevatlon of TTG obtained from the Mean Sea Leve! of Indonesia establlshed by

Bakosurtanal are applied as the datum elevation.
Checking of Governrnenl Bench Marks

Before stamng levehng survey, elevatron of three govemment benchmarks namely
'ITG446 TTGA447 a.nd 'ITG449 were checked and the results are presented in the
table below o '

- LevelingLoops ~..| . Distance - © Misclosure |
TTG44910 TTG447 | 7 45km .| 8mm |
TTG447 o TTG446 - S S57km - 210 mm

 From the above it was Jndged by the JICA Study T eam lhat TTG446 shall be lgnored

becau se TTG446 is considered to be sub51ded by about 21 cm from 1983

The JICA Study Team decrded to use TI'G447 as the benchmark for Subsrdence o i
' levelmg )

Accuracy of Leveling

As show in Flg 32 and 3, 3 any mrsclosure o{' leVelrng does not exceed lOrnm‘JS '_
between benchmarks (S a srngle dlstance between bench marks in kllometer) And

. Slandard dmsron was 1. 18 mm/km and 2, 82mmlkm

- For exammahon 10 permanent benchmarks Were checked Re-examnung these pomts o
~at regular mtervals can more easrly check the amount of annual rate of land ;

g subsrdence The : survey result are as shown in Fi ig. 3 4




" Table 3.1 (1/3)

MAP SYMBOLS

Triangulation point

o >

GPS point

Transformer house

-

Bench Mark TTG

" Bank

Minor order levelling

Gas stétioh‘

Spolr ele#ation

Mihc;r order BM '

Tetephon oftice .

Government office

House/Building

Hotel

Faclpry

Main road '

Public halt

Hoa_d>2m

Public station : Road1-2m
S P Road unde:
Mosque ———— oo
B construction
Cﬁufch e e Fodtpalh :
: Témbié Median slrips‘
RIS e o o : _
" Hospital - - PR Road and slrips

Firé station

: ‘Cutiing.and

Embankment = - _ ’

Fostofice /.

lron and concreate -
bridge B

v o ecrE 230l

Jesohool

“Wnoden 'brid.'ge REEREEE




“Table 3.1(2/3)  MAP SYMBOLS

Fool bridge _
bamboo bridge

-

» Gultivation land, ..,
boundary

Culvert

AL

Rice field

Rail way

<

Farm/Cullivated

S

Raiiway bridge -

Sugar cane

st

i "

Sla!i;on

Intersecling raitway

Palm plantation

,Rubber'pfan!ét_ion

- Walerjoil . Water/Oil pipe . | a0 _.Teék.pla_htalion -
Water/oil L ' Lo -
g O Water/Oif tank -~ - ® Coffee plantation
E ' - | Automatic waterlevél. AR L
- @ | gauge CO C_agao plarn_lal_lgnr_
""}EH—.'“._ - | Eltctricity powef ' é ,Orcflair-d'
_ | o Wall‘_h_edgelFence‘ - Q Other plantation
0 Monument - (a‘, Bush -~ [
) - R . R ’ ; : .
\/ Mos!rem graves - .'\I ! A Graés field
- ~I~; . 'Ch'ristiari céméle‘r;y = - Q. : 3 _ _T..reéleorést'._'. R

‘Chinese graves

~Deadlrees ¢,

"Buddha'grave's- o

: Bor_é land

l._..l.l.l.l.l.l

Vegelaticn boundary - -

Bamboo copse’
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Table 3.1 (3/3)

MAP SYMBOLS

W,

W b

River(a),rivuiét(b)

S S

Kecamatah boundaty

ERSCE .8

PRt B

s

directionic) ]
a\,-:,:t\r—-" : Channei!-_ -
’/ Waleriail_l. |
v-v! ﬂ SmalUlalfgie__reygitrﬂehl
:_: E[I:J Smalb"la.fg'ejw;air{ _‘
.——ow Smanargewatergate .
Saﬁd(a)i,slghloreia'fl'ir:uja"b)
e S.all_am.'
TEET | swemn

Depresion

Rocs = . -

Precipice,Land slide

_Cl_ifi B

Conler

qu}éges - '

kabubatéri bb-dn“déry L




~ Table 3.2 LIST OF DFSCRIN ION OF BFNCI[ MAI{K(FLOODWAY)

. 9224251.145

432405.201

Station No. Coordinate
: N E Elevauon
WF. - 9L 9232169780 432894394 0.765
WF. - 0L ~ 9231815.846 433108376 0.462
WE. - OR 9231907.759 - 433291.856 0.214
WF. - 10R 9231427.965 433461.435 2.565
WF. - 10L 9231377213 433347.574 0.662
WFE. - 20L 9230916.892 433541171 | 1.274
WE. - 20R 9230953.067 433680.526 1.041
WF. - 30L 9230431.588 © 433658513 0.608
WE. - 30R 9230460330 | 433821.259 . L070]
WF._ - 40L 9229932472 - 433694.915 '1.060
WE. - 40R _ 9229961.498 433883.501 1.126
\WF. - SOL 9229438.130 433768.858 | 2,028
WF. - 50R 9229449.531 433899.152 - 1.274
WF. - 60L 9228942315 | 433827275 2.668
WF. - 60R 9228947.972 | - 433914.895 2.237
WE. - 70L 9228442.951 433871.523 4.994
WF. - 70R 9228450.046 ~ 433962.260 3.742
WF. - 80L 9227942.940 433921.077 4.185
WF. - 80R -~ 9227945.056 ~ 434006.242 5378
WE. - 901, 9227443775 433956.295 5.707
WF. - 90R 9227447.129 | 434039.912 § 5.924
WE. - 100L | 9226945.269 433949 563 8.634
WF. - 100R 9226939.702 - 434036.468 8.602
WE. - 110L 9226465.004 433839.899 14.000
©[WE. - 110R - 9226445.572 433895.695 12.604
C|WE. - 1200 9226200.718 [ 433650.883 11.122
WE. - 120R 9226015.528 433820.669 11.046
WE. - 130L 9225971446 | 433360.744 10.450 |
WF. - 130R 9225865.354 . 433475.686 11.209
WFE. - 140L © 9225606.343 . 433048.607 13.213
WE. - 140R  9225315.852 433174.392 9,960
|WF. - 1501 9225585.447 432570.587 11190
WE. - 1S0R - 9225506.446 432584.507 11.184
|WE.- - 160l 9225164.235 - 432336.425 9.321
WF. - 160R © 9225113.825 . 432406.006 14.482
C|WE. - 1701 +9224736.620 432329047 9.475
WE. - 170R 9224758.219 432403.999 14.260
WF. - 179L 9224302.777 432320616 13.701
WE. - 179R ~9224250.062 - 432311.767 12.267
WE. - 130L 9224250.000 432311.727 12.149
WE. - I80R 11.827

@
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Table.3.3 LIST OF DESCRIPTION OF BENCH MARK

Station No. Coordinate

- S : E . Elevation
woo- 9232005.355 | 435766.571 0.922
P - 2 9232696.656 |  438690.026 1015
T 19232127.943 ~ 432863.829 0926
P - 4 9230302.409 437386685 | 04
-5 9228724.049 | A3g082492) 2999
P - 6 9229090.580 433115835 . 098
I 9228004.632 - 434771817 4362
e o 8] 9227769.510 436907.230 2.864
e o _ 9226634.707 432582.980 33.702
R R  9225629.837 439138.414 7.980
TR - 9225633.800 1 436807341] 14.416
P -2 9225529384  434676.388 86.673
oo 13 - 9224843.320 430487409 60.949
P - 14| . . 9223654478 . 432483353 34.648
(b - 15 9223372086 . -~ 430551.770 80.953
P - 16 - 9223202.529 -~ 428038.895 . 184.599
e - 17 9220640.610 429241207 204.198
P - 18 9220624.395 425654.961 219.344
P - 19 - 9219613256 -~ 426540.307 218.583
oL 20 9218360.583  427251.957 212435
BM - 1 S 0.593
S BM - 2 i 2309
IBM T3 i i 2998
. oBM - 4 0.674
CLBM - s 0.330
BM - 6 o 2.127
BM - 7] 0.604
CIBM - 8 i 3370
IBM -9 0.287
~[BM_ - 10 0.968
IBM - 11 : 1124
.- |BM - 12 . T Lo 1.456
IBM - 03 9230137.635 434905.154 0.349
S BM - 14 B . IR 0892
CUBM - s 0.567
S BM - as| 5.023
CIBM - 17 1.604
S YINT ] 2.103
BM - 19 B 2.687
- IBM_ - 20 3.460
LABM. - 21 4.495
M T T 7.497
{BM_ - 23 T s 6.672
BM-- - 24 1.459
IBM - 25 B 2.792
BM - - 26 3.141
o BM - 27 L 2.387
|BM_ - -28 - | ] 1.549
BM - 29 - ' ' 2.540
BM - 30 7.028
88.542

BM - 31
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Table 3.5 (1/3) LONGITUDINAL PROFILE - WEST FLOODWAY/GARANG RIVER

e | A oo LEEL - SO T , o REMARKS

os | oden | 3 dsaatag| S0 D o D] ey | D) B | B D | 2 ] O '
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lable 3.5(2/3) LONGITUDINAL PROFILE - WEST FLOODWAY/GARANG RIVER
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VELING (FROM TTG447 TO TTG449)
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