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BRI/ ED 4 {5, IERIX 2 5L 72> T D, RIS A6 5.5k OMiR LY B (R7T~
R12) 1% 2013 LIRS T8 S A7 FE Ve IS LT D, — 7, [RIIXTE O 22 AN 3T J 003
BB TIEA 2 T D 72O AHEA TH O T RITEEE I TUVRu,

B SR OFERNC DWW CLL FICRE#T 5,

o EROBIER

iy~ Tre) KR EE 2 [EE (m)
g L1 460

(@ L2 23

L3 374

INEt 857

a2 R1 168

R2 39

C%jg R3 38
R4 141

R5 100

P R6 110
G R7 142
_re) R8 100

RO 12

&10) R10 232

Rt R11 560
D R12 53
INEE 1,795

=11 2,652

X 18 #WHKEFDME
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(@) L1 (0.7km f+i1)

#) 460m OXH THE & 3.5~4m OARGEFEPEIEL T\ 5, RAFRZRITIRIK NIC X 0 #REORA
NDELS 2o TN & ZAICAHIBOK CIRIENIRE SN TR LB 2 b b, £, ér B
1 LA TWRWe s, & 5 EFT TOREN BT 2RI LI LB AN D, #EREDOHEIARE
WZIE—E ORI TR T2 BT 2L ERD D,

Z DX O] FI X2 B O W E RS HF 180m (LB T D, 7 VT 4 WA v 7 T T 2EHk
DTV AT AT 28805, FXMEOEIHOEEE TE W,

HFT: (£)NTT DATA B EEGLYRERER. (B) BEARE
X 19 #EFEO#mK (L1)

(b) L2 (3.8km fiT)

%EI@1mmFﬁE%®ﬁm%%ﬁ%mﬁ%bfwé MG XA TRmA T/ Z LV TH R
FTWD, #EESIITERNLH 2m TH DD, EREBICABOICHHIBELN TS L IICH A
Z. WEKATOVEYRE DR IUT DN S 720, FIFT D FIC iﬁmIﬂAoTV@V\ZMQEKIMM
EVICRIE LR SN2 S L0, PoKERIZ B 5 O B A I S R 2ME T35 2
ENREESND, EETHITERSTOEM (EWEEE) Lo TWn5,

HAT: (Z)NTT DATA B EBERLVREEKER. (£) AERARE
20 #EFOHK (L2)
PR IR T, WRIERBUC X DWRIK F 2 B35 Z & 2 BR9 L LT 2017 /R S iz, 2021 4
4 AR ORI OWE R & i 2 & FRIE T BfE IR ERNEETH D OICH LT, THT
ERIR T O/ 2~ L TR Y, IRIE LR EIOBEN Z80H L TW D Z & Abhd,
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(¢) L3 (6.3km f+iT)

374m (2> THEDHK L T D, K21 IR T L D ICHEREN A2 THA L T\ 2 X & i# 5 B
T &5 LT RENTR L TV D XKEINRIE L T D, MEEIT O RAMEERECTH 5, PEBEIC IR UL
BRE STV, R OxHE (B IBEEAMRICHD . KEPFRESNATHND, i
BIAKHNT & 0 oKRF D EFR e 4 B8 L RIEFH 2 0EE L CGERREEICE > TR E 2 6
ﬂéo%5T&ﬂﬁ\mﬁﬁ%%%%@Igﬁkwﬁle&éﬁ\éwﬁihiﬁﬁ%ﬂﬁﬂgﬁ
SFH LN KENCHIFF SN OHREARIE LT L b E 25, KHlORE, RS, rEMRSEL LE L
TRRIE T AUL AR EBAHXIR & L CTHIfFcE 5,

7272 L, KEIDFEE SN TWARIXMOBNTHH#EREPREL T Y (R8, R9). 4 HIHIK TIdk
HNZ & o TS BT T TR,

D 3 EOKEITIE 2013 FEIZERE STV D, 3 F51T 200m FlR THRE S v, Wb
EROEAFED D FIRIC 48 FE~55 FEHE | ZOMERIL 30m~45m & 72> T 5, BKRFOHiI
ZAE O H RIS S TR EZSFA Z L2 HI9E LTV 5,

< 7

HFT: (E)NTT DATA B EERLYAERER. () AERE
X 21 EFO#HK (LI)

(d) R1 (0.3km f+¥1), R2 (0.5km fF¥1). R3 (0.6km f1iT)

[ A775 0.3km~0.6km DOWrkehI 7238 FEXM TH 5, #HEIXH DR 1T R1: 168m, R2:
39m. R3:38m Th 5., Y/KRIOR R CIIARATIEMH AR S5 Z & BEKIRIZ LY
%%%%%ﬁ%%éﬂ%%*ﬁotk%%énéﬁ I OXEICIT#ERENE S T RN &
BOKRBZAZIRIETIZ 5m~10m IRO/NMEDNE LI TWD Z &0 b R OEM 2 55 2 &
ILTERW,
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~ ~

R2
«—
R1
HF - (£)NTT DATA B2 EHG LY RERER. () AEFRE “—
22 EFEOHK (R1) R3

(e) R4 (1.6km £fiT)

T E225 1.69km (IALE S 2 IR IE T Fifid 7 CHERERE RS 141m ([T > THIEL TV 5,
FE ORIEIIIR (E TR CAEF AR E 2 A2 TRBY | SR KEITE O RINLET 5, RS
72V BELPNT 72> TODIEFIZITNE 4~bm O I 2 ETTHEREZEEZK > THWD 00, [FIX
IR IR TE R bm DR IE T2 B N LIRS ELN S EIT T H A7, EFORMEIR S L
CIFMEZEEHA~ORED T 1 v 7 EDOEHENEEND,

IRIETIX, 2017 FFED LN R E <7220 B3R % U EFAO A, WIRBE ot
FA2S B0 a2 ailc RSN H 12728, 2019 FICSE STz, FEIET T CTOME 22 mbF
ROTDFRPME T L TWDHTeD, ZOFEEIL6mFEL > TND,

@

HiFT: (Z£)NTT DATA BIZERLYRAERER. (B) AERHRE
23 EFOWK (R4)

() R5 (3.8km f131)

FERAT 570m DT~ v MEREXEO 5 HHREIEDO 100m OXE THEEPRNLTEDH TV D,
B SK 10m OWFIZN I~y F & 10 BflA B CGEREE LT 5D, #RE3EA L TV DX b
TEONI~y NORRPER L TWD, WEEDEWEA, AR ZELS 75, £72id, EOEH
N ER T DHEOWEL T2 2 L AR BV D, EHEAEIT R EOERKIZ RO, BUERET%
RIER STV D, BRRZBMEROBLED D bR X O RIXEESNER &,
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~

[Rezy”

A (Z)NTT DATA B2 ERLYAERER. (B) AEHERE
24 EF0#HE (R5)

"4

(g) R6 (4.1km f+iT)

S Tm OFERED 110m (2> THEEL T\ 5, IhaRE & UGl ERim (SRR 2 B - Cikm
ZRE L TS, [AXHEIE 230m Eif#R 2 H)IIEAY 140m 725 1156m (23R 7e> Tk, D7
DN R Teo7e 2 E WA FHI Lo rReENE 2 bhvd, R6 EIRIFRIC, )7 EOEKIC
B LKA LT FEITE 2o T D, BEBZBEEROBLED RIXMEOEIRILE
BED E,

HAT: (Z£)NTT DATA BI2ERLVRAZEER. (B) AEHIR
25 ERFOWK (R6)

(h) R7 (5.5km f37)

= v AN LR 2 4 RRIR IS A > 7o L8 T 142m (2TE > THEFE DO HREE W IR BNV AE LTz,
KX O it ORI FIEREZESR 12 L 2 TR TN TS 72dIs, HoKEED A3 F
XEICEB® L TR, ZhIiC XV #EREHEMoOBEIR-CH i LR oW UE2SETT LRI BN
ST EBEZHND, WEERKIT 2 Bt L ATV SN TEY | AROEE LY 2m 13 SIRVL
B Z B AT LTV 5D, HEROBEAMIIEWS OO, fHEIT EROMSN. TITA~ORIR LA bET
BT 2 ERH D,
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EN
DHLST

~

HAT: (E)NTT DATA BE2EBRLYVIAEREK. (B) AEHERS
26 EEFEOWK (R7)
@) R8 (6.3km i), R9 (6.5km f+iT)

VAN MNCALE 3 D K ENKEIAS 8 HakE ST\ 5, s E MR FItA3%) 220m,  E il
THI 250m TH DA, TNENO X E CTHEEE# Y 100m (T, R8) & 121m (LM, R9) 12
EOHR L TWD, BHEHNRICHIZ DG FEO#ERBEK L TVD Z b, KilloKiTHRL LTO
BERBIZR T2 LT\ D L F 2 205, Kl & 358 HIERIC B A TiEe < FMIzmnTngd 7z, it
IKRFIZAKAN O EZAB R TR DR T E b T V) 3 A OV 5 4 B L2 TRetEdn & 5, 3 &
DKFND 5B FFMO 2 FHITFLHEEL TV D720, #EREIHOBICIIKEIORE S &b TR
BTOZENEE LY,

« “

RS R8 & R9 ORI D 7K il

HFT: (Z£)NTT DATA BEERLVREEER. (B) AEHRE
27 EROHK (RS, R9)
(G) R10 (6.8km)

EAR X IRV CHEEEE =08 232m 5 LT D, AHES XM P8kt L Q2 BEski# %
5 EBANE (K 1.5m) BNEHLEE BN TWD, AKKIEHE KBTI R AT S i s HERE
LCWedd, BOKFHZIR B SV CHERICE LM ANZE LA REBICE -T2 LB X b D, ED
BOBUED G EKBORBEIZEE LD, @AKBERIET D EZ20 LIEROBRELFHETHZ &
WZRDTEOERET HAMEND D,
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N

HiFT: (Z)NTT DATA B2 EBREYIAZERER. (B) AEHERS
28 EEFEDOWHK (R10)

(k) R11 (7.8km), R12 (8.6km)

NRE 2| & DOEWEEOBEARAX NI T 560m & 53m O ENEAE Lz, JAEIBE LT
R Z RS A BT T2 23, 2 ORI 2 B G T EE OWIR 2 R L T\ D72, fEsk e LT
T AZEMNTE TS, R11 OFFKIERE 560m (345 EHORFENRXM TIIR K TH S, HIFIZ
BOTT#ERIC - EMB T L2 ANRDS & L bio, EERTIICHERET REO T v ) 28
5 EEREET D,

e

SN

HiFT: (Z£)NTT DATA B2 ER SYRBREER. (B) AEEEY
X 29 EEFEOHK (R11,R12)
1.7.3 HER
H 2 G OB B EESC . PR e OB RERR . S D Jaak O RKWIC K DR IT R S 720,
W2, KO EHREISOERKEHR LIThh TR,

(@) ALY 1.6km (R4) HuSoE FEALE

—JaEnJ|lOERN EOERKIZ, WA XY 1.7km OHUSIZH 5K IE LRI O TR 0#F T
& D PEREN —FHAVE L7 Z & BB ORE O E A —HBHE L CTW 2 RETH Y | HERED
HIENRKIEL 725 TV D OO, B E & OFERICIZE > THR,

) A XY 3.8km (R5) Hisids 4.1km (R6) HiS o IE IR
TICH BB CIERmt L7z K 91, ERERITIA O WL o0, B ZHE B n kv
3.9km ([ZH DK IETO ETFHETIX, W)L VR £ TREBXLE 7-10m D& X O 4 FEHERE N HLEL
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NTEY . ZOATEPERED BNV S 72 2 SIS K D FEREDSEIEE L, ZhicfEo TR LoiER
DHEREHEEN TR L TV D, ZODERKIT 1 HRETE R, HlOBITOXEE 2> TnD
20 D EIIFEES LML TV D, ZOEERET D L, EBRBEEAET LE R AZE O 3
LR DT DJEERA~DUKEEOBGEDOSERRIEN D Z &b, ERTE A U & 9 7eiifiE o+
Mgk TR < KO ZEEOmOiR~EWET HLERESNBD LHESND,

Z O OUERIEI IR ED LB TH D,

AT SR
X 30 7 3.8km(R5) . A 4.1km (R6) Hh = D EFRAKE

() kv 55km (R7) #5225 6.3km (R8) Mgl HEATE

IO K Y 5.5km HiRC2E v Il OFRID G E 2 S OB BKEEIL, TR KGOMSATH S
25, WEITHEFDEIE LR TAE L MmO TEAMOK CHREZZ T TCHE TH D, D7D
WEIZ, BP0 EZ & LT L, BIRABEAE LRI DL L TWDR, #iFHsR Cd 5 HkE
X, ZOXMGEBEZER SN2 EDHERENEE L, ERLELLOHRME LTS,

ZOXMIE, EREERSRMEA TSI VAESH, fea@E e LI KRE <0
LTWAHRMTHY, ZOHVHLTWDIXBNKFICL2EIRICEIVEELTWD, BIZZDK
MICB VT, EENA-> TEY B CIIREGIC L WEARH T ONTZZ L DLEAL L . K
RIS LD LA A LEKZHZESE T LE o7/, BRSPS 2 E S5, =
DIz, CPITHH KL DIER EO LA ZHERR L, RBOMHREIT> T 5,

L L7eh b R L 2 TE K ik OPAZEIZ L B3I A Hi~DORA & # RS0, EARMIZIT
AR DO HHIZ I 23 7 O LB OBEH N TON D RXE LD THY | ECTENM R HE
ThdER#ESNDZ End, BUROBHEIZXTT 2 B EOXE & L TiE, O E -T2
DNESCHEE DD H_REBERETDH L L BT, WEROEPBER S L < I3AKOE R E TOEIB
FBHBUFICIRE T 20D TH D,
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X 31 5.5km(R7)#h S DERIFIE X 32 6.3km(R8) 1A D T HFIKR
AT AR

X 33 5.5km~6.3km H S ETHEKETEE

(d #Ta XY 6.8km (R10) #5705 7.8km (R11) M oojE EEAkHE

BURIE 4 3R OFEER A 52 L TV D28, IV ORI ORI L TnD Z Enb
EEED LT 0EDL, SO 7 v 7 PREBRRLND, L LR S Z OXE OB
U 34AmBETHD Z LD, FEE EOEMRRBEIT D7 < EEORE D TAHERE L, ikE
U7X, BB LV HET LI L 2EET 5,

(e) 1 LY 12.2km M40 5HE KAk 1E

XY 8.9km HiR FE Tl 4 HARSIEERNEf SN TRBY, 2E1)Il & ~E RO R &
7%, XV el EinEOERKIL 2 FROSEER CTHY . IIFEEK &2 D, R AR
T ALY 12.2km OREEIAR » 7 2 A L3— B TIE, LRI B 0O K FTASIE B0 ) R 0> ke
AL L Enh | A 1 BEANCPAZE L TR Y | S L REE 2 72 DO E LU,
AR LY BRI TREEE COTHEPTH L, ZOMBEXEORNI%IT 2 BRRO@ITH
REINTNAHZ End, REREIRTEZTOLERD S LIS S5,

® WXL 14.6km Hifl & 15.4km HiS O TE AR

A XY 14.6km & 15.4km HAIZIHBW T, ADA L2 A XY 12.2km H & FERIZ, L)
BORKMIC L 0 ERCHEREN R L, B 1 HFRIZIRE L TV DD, RAaREIBLFEAITH
VENGH L RS END,
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AT AR
X 34 12.2km th S DHEETHIL/ N\— EE RIS X 35 15.4km Hh 550D E R E

(g0 BERU-XMZEBE 2 &, BEEEEITDR, FTREBEEORKIZLIRAEREL - TE
V., LEPOTERETLFLEDLINETHD, HIZ L) bEE 2 SH~EET oKX, &
JEMEAROTER L, JalE 2 BELER N TER L T\ 5,

(h) EhE 2 SRR

— 5 [A)[E D R M & s 3 5 EhE 2 S, 1RIERRIC RO TRERR ORI iE s ok L HEEE D

BEHPBRBETLFEZEML TNDL I LD, WITTEIERIZ1IERTHY Lrb InE L o> TW
HENOLRNDATEY, Bl 2 EORRRBITICE LS XERH D Z Lond, Kl
< TERAREOEE A02 /NA SZJEE BTy 7 AT X RUERK, LFZy 7 AV % /358
) ZERE 2 BERONA R E LTHAL TWDIRITH 5,

AR A
K 36 TyIRDYy/N\UEROBRBHETIEARXE K37 EE 2 SHE0OBMHIL/ A \—rOERTE

DT, [EIE 2 HRAA SR L L TOBRENBRAIZBW T ORI TH DTN 2, 4%

(X7 4 NV EDERR Y & LT ORI 5 R B0 [F][E P T s~ O Bt & LT h
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HELRDLZLND, REEEKR THLT v 7 AT ¥ /N UBRKO 3 ) FiOERRZEMEPTIL, R4 o
WERTHEE THEOMER N, HfFShTnd,

1.8 HWEOERRER

171 TRedi L7 & B0, AZHBICEWTIIEEE Y oRED 7w v 7 (HE3 M) O—HR
R TE T2V, R P3 B CIIAEM O3 < Z I THRERIN D 72 DIZ K E 22 X H TR
D, AEHDITTORED T 0w 7 BEFEEL TR, 22T, BED T 1 v 7 BEoKEIzL o
RO L= ATREMEIC W CHERR T 5,

H 2 HEOFEMIERET (2014410 H) TITRED 7o v 7 E&IZLITO X 5 ITRE S,

REDT o BROTEX W>a (22 (2). (%)’

Pb—Pw g* B
Tay BT KGR
pb (IR[E O T.OEE) 207.06 kgf s2/m*
a (IRED7 1y 7 OFE) x108 | 2.22
B (RED T 1 v 7 OfREK) 1.50
pw OKDEEE) 102 kgf s2/m*
pb (FR[E & T E) 226.44 kgf s%/m*
g (EIIINEHPEE) 9.8 m/s?
Vd ({RFEJiEE) 5.02 m/s
W (lRED 7 v v 7 OEE) 2.19 tf

HAXLVRED 7 v 7 OXLEEEIT 219t &0, RED7ny 7 OEEE Stf & L7, &
7oy BREFCHOWI KR, FHEdKRE 2,500m3/s (50 FEiER) i FRFOWE, KiEE VT
Do

AHBOKEEOIEBFARALIE, [1.7.1(d)) TRl L7z &80, PARBHICIIR X 0 2.7m ONALE IR
ENTWD, AWSD 77— X 0 1ERk L 72 RGERH & A o AR RIC X 0 R RS O T & 4R
BN BT 5 & 42 650~T750m3/s L 7e 0 | i 3~4m/s TH D, 7ok, S HHKOHE
BEGURIEIZOWTIE, BEREET O 17 ¢ U Bk RERIE - Hes8RE ] O TRETOH
S RELZEICRFI SN D TETH D,

RED T 7y 7 BROFFIKEE & X TAH Mk Zh s R ERED T 7y 7 HE
X 3tf THATHDEE A D, EBITRED 7 v v 7 BHEGRTE 2V (FEL TV AR JFIKZ
KIFOFARDEENCH D ETHELUTOZENEZLND, 12,1 WE LRSI X 23 =ER
TE-CHIEBG RS Tk, UTOMICHE LT, HESENIEZ B LRz %7 5,

Tuy s EtEEETOIEESRVA SN LiIckY, T ey ZExE L TOER I E RN

R LT,

RE DT 7 7 OFEREIHOME T 1 v 7 LIRS L T\ D0, HENGET D Z

LT RV RAAEIN T, SEBICHEET DTS RETEE ST e v 7 sk LTz,

RED 7 1 > 7 I TORFEREURFZHE S 7= FAIZ O 70N, KIRIZ K > THER L TIRE D 7

oy ZIZELT Ry 7 OWE), ik EHEOW,
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T T —/[E]  2F 2l LR @i 7 F T B FE T B R A A

1.9 C/PIZXAREMELFBHIED A

AR OB EN S U THER KR ONERRICEB T D C/P I X D MEROATIZ OV TR & B iR#E
AT o712,

HZHEIZ DWW T, BIHIERAEORE R 5 & R E gk EN 722 EAITK L CRIED e #fi
ER EIHTHON TRV, EEFFICEE 2 583 S22 LTI, = Ew)IfE LY EFK 6km
FHEIZBN T DO EWRANAEAE L, TOMNI W NEREZIENE T, T Ic w28k
BRI DIEEEZITH-> TND, ZOIENTEBOBMBEEFRERICLH D L O ITHEELZ T T L EFTI
HOHHOD, TIVETHIEITAT DL TV, MEZRMHEX RIZ-OVWTiE, DRBFC %13 U ADN
X IPG % BRHERI AN L 7= oK A % 27 7 4 — A (JEE : Dr. Benjamin) 3 X O
ERET 57 Rk vy 7 F—45 (2—F 4 x—4%— : Mr. Vital-DRBFC 7 F/3A H—) Btz ik
HTND, ZNHRFHRIREZ T T, BRMFENRICOVWTE LD T T THL, ZnboF
— L L AHHIE - HERRIRER OB NS L e D, 72, 9 H 30 HIZ fThhizT KKy 7 F—

DHEB TR G RO —H 2 G BRI i1 5.

ITWEhERIL-FE EREAICEALEFoN-L/
T REE
X 38 [ELE 2 S#R/ A/ SR ERN DK CATA &Y £ 6km f1i1)

1.10 O/D FDFEEHDREL

O/D TiE, HZHEDOEARRET 21T Ieolic=aEa)lloF AN 3.6km (HZ &L 2.6km) ®
Eﬁ:omf50$%$ﬁg(2mmmm>ﬂﬁ@ﬁﬁ%@%%ﬁbfwéoﬁ@£m¢®F?4&
ARG UL - fERSARAT ) Cid, XS 20 12> 58 10km F COPERK U CRlEFHE 2 FLE L
FCTh D, NRE CIRET HEIBXIK TIXSER OWERE 2 KICEMR T 20BN H DM, il
TICTWE LT — X 252 O/D ot &2 1L e 2 —3 5,

O/D #HEETIX 1978 -5 2012 FF DT 4 VBIHIFTOFEH K HRENEE I TW5S, SRlHET-
WINELTENET Y2 BN LERKAINEZEHTLIEEL4DOEBY L7725,
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K4 TAI)BRAFRDERKEKE

Daily Rainfallt Daily Rainfall Daily Rainfall
Date [Dili Station] Date [Dili Station] Date [Dili Station]
(mm) (mm) (mm)
1978/3/28 110.0 1993/1/21 158.0 2008/2/20 81.6
1979/4/16 60.0 1994/1/9 73.0 2009/1/23 34.6
1980/1/29 85.0 1995/3/28 99.0 2010/12/3 140.0
1981/11/25 80.0 1996/2/6 92.8 2011/2/5 84.6
1982/1/12 58.0 1997/1/2 84.6 2012/4/26 55.5
1983/2/13 77.0 1998/11/13 116.8 2013/1/5 91.0
1999/1/11 121.0 2014/4/15 79.6
2000 - 2015/2/11 61.4
1986 109.0 2001 - 2016/3/27 46.6
1987 136.6 2002 - 2017/11/28 65.0
1988 95.2 2003/2/9 54.2 2018/1/13 82.4
1989/3/6 57.0 2004/2/6 126.7 2019/3/16 70.0
1990/3/5 91.0 2005/3/29 113.4 2020/1/22 117.0
1991/4/8 74.0 2006/12/21 69.4 2021/4/4 305.0
1992 67.6 2007/11/22 69.4

# 4 OFFERANEZIEIT o~ BEIZXOHERBER O B IR EE R ET DL TRIORT LBV ERD,
[AZR121% O/D KFIZ 1978 2000 2012 07T —H & FLICRE LI RN &2 b OURT, FilzicEEL
ToRERR R, 2021 4E 4 A PKTO H R 305mm (2021/4/4) 3 Ni>HZ 21280, 2013 FEREHE FIC
<HATRIBIZEEINL TS,

x5 TAVBBIFTOEEARE

BFE (mm) EHEFAEHREENDER=

b33 " N R
RS (1978 £ ~2021 £E) “W8¥T2M2¢) Bz
2 4F 85.3 84.8 101 %
5 4F 129.0 114.0 113 %
10 4F 158.0 133.3 119 %
30 4¢ 201.7 162.5 124 %
50 4 291.7 175.8 126 %

O/D TiZ ERDT « U BUAIFT OfE RN # I N SO BRI 1.7 % 3 U7 @2 e F i o
eI L Uiz, O/D TIET « U BLINETO % 3F 52 BT 2 FEhi Ltk FY R &4 JE L7
D3, PRI K OVE D JEL TUE 2000 FFAHE D 0 0 IR 2 IS EBLIIFT N B S TE TR Y, 2020 4
LIKIE 8 > BN EZ AW TT 4 —k U EIC K 0 IRBCES R EORENTRETH 5, BIRE
JEH O 5 ¢ U B RIEHIAE « MERRFHE ] TIX, BBl — 2 2BINLCT 41—k ik
X DR R A EE, £, R/ETT A AWV CEHERRREE (RFFNE) 28508 Uit
MraEdsZENTESH TS,

Fio, [FIHRIE - feRFHA CIx. Bofromn) NSRS R4 O CRBEFH B 2 e, e TE T
D, AR TIL AWSD 7 — & X 0 A O B A i U, BLUE ORERE T E PO X 51
L7, AZHEDH 2 2.6km (I X0 EFRITR R A & < FE Wi & L CIEBEE o FHEstk R
& (2,500m3/s) T ZENFREEBERBND, 2L, WEREICEVERSHMES 2o>TD
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T o T—/fE] 2T 2l LR 7 F e BN s F B e R &

FiiE5.5km ([1.7.2 (DGOSR 1THEEMRNLETH D, FAH1S 2.0km O IXIA R AELHFE <
2,500m3/s ZJi F S5 2 LT TE 720,
—J5, EHINE - ERERE TIL, B Lk 2T 4 —k UiEE AW ESREORE, £
7o, Wi & OFEERNEE 2 AW 2 TEL TE Y, ZAHORE LIZ XY FHEfiES
INEL 2D 2 EREIND, FHEFEN/ NS < Z2AUE, WH2 5 2.0km XTI 5 SUE B %
Mz D EMAREL 72D,
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DURASAUN SERVISU 16 WEEK
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DURASAUN SERVISU 4 WEEK
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1. DRENAGEN ETDA

2. PANTAI KELAPA
3. MOTA COMORO MARINIR

DRENAGEN ETDA

° DRANGEN ETDA.

® Parte husi Geotecnical halo analisa ba Clasificasaun rai ne’ebe
mak atu hari contrusaun iha parte DRENAGEN ETDA. Tipo rai
ne’ebe mak iha drenagen Etda, tama iha group klasifikasaun (A-
3 Silty Sand Material.) Definisuan husi material Silty Sand katak,
material ne’ebe mak pasa ou (passing) iha sieve analisis ou
pinheira 0.425 mm, (No 40), no hela ou (retained) iha sieve
analisis ou pinheira 0.075 mm (No 200).ho percen min 51 iha (No
40) ho (No 200) max 10 kategoria gropo klasifikasaun (A-3 Silty
Sand). Standard ASSTHO.




w

PANTAI KELAPA

® MORU PRTESAUN PANTAI KELAPA.

® Parte husi Geotecnical halo analisa ba Clasificasaun rai
ne’ebe mak atu hari Contrusaun moru
protesuan iha strada tasi ibun Pantai kelapa, Tipo rai ne’eb
e mak iha Pantai kelapa, tama iha Grupo Clasifikasaun (A-
3 Fine beach Sand nonplatisity).Definisuan husi material
Silty Sand katak, material ne’ebe mak pasa ou (passing)
iha sieve analisis ou pinheira 0.425 mm, (No 40), no hela
ou (retained) iha sieve analisis ou pinheira 0.075 mm (No
200).ho percen min 51 iha (No 40) ho (No 200) max 10
kategoria gropo klasifikasaun (A-3 Silty Sand). Standard
ASSTHO.

MOTA COMORO MARINIR

° MORU PROTESAUN MOTA MARINIR

Parte husi Geotecnical halo mos analisa ba Clasificasaun rai
ne’ebe mak atu hari Moru protesuan iha area Mota Marinir
ho Distancia 540 m. Tipo rai ne’ebe mak iha mota Marinir,
tama iha gropo klasifikasaun (A-2-4 to A-2-7) Granular
Material (Clayey Gravel and Sand) definisaun husi
Granular Material, katak Material ne’ebe mak passa ou
(passing) iha sieve Analisis ou pinheira 75-mm (3 in) no hela
(retained) iha sieve Analisis pinheira 2.00-mm (No. 10). e
iha mos determinasaun ba Liquid Limit ho Plasicity Index

¢ LL=liquid limit max 40
¢ PL=plasticity Index Max 10
¢ Standar ASSTHO.
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1. Analisis Structure Retaining Wall
Type Cantiliver e i

Analisis structure by Geo 5 program

* Material of Structure
Cylinder compressive strength = 21 Mpa
Yield strength = 370 Mpa

* Geometry Structure

height of the wall Emn
04 m

I

total length = 40 m

Verification off complete wall

» Check for overturning stability

Resisting Moment (Mres) = 96,24 kNm/m
Overturning momen (Move) =52,69kNm/m
Safety factor =1,83>1.50

Wall for overturning is SATISFACTORY
» Check for slip

Resisting horizontal force ( Hres) = 35,76 kNm/m
Active horizontal force (Hact) =21,93kNm/m
Safety factor =1,63>1.50

Wall for slip is SATISFACTORY
+ Bearing capacity

Max. stress at footing bottom = 26,69 Kpa
Bearing capacity of foundation soil = 100 Kpa
Safety factor =3,75>1.50

Bearing capacity of foundation soil is SATISFACTORY

Overall Check WALL is SATISFACTORY
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2.Analisis Structure Retaining Wall
Type cantiliver e

Analisis structure by Geo 5 program

* Material of structure
Cylinder compressive strength = 21 Mpa
Yield strength = 370 Mpa

* Geometry structure

Verification off complete wall

» Check for overturning stability

Resisting Moment (Mres) =90,20 kNm/m
Overturning momen (Move) =4,21 kNm/m
Safety factor =21,45 >1.50

Wall for overturning is SATISFACTORY
* Check for slip

Resisting horizontal force ( Hres) = 44,61 kNm/m
Active horizontal force (Hact) =5,03 kNm/m
Safety factor =8,87 >1.50

Wall for slip is SATISFACTORY
- Bearing capacity

Max. stress at footing bottom =15,56 Kpa
Bearing capacity of foundation soil = 100 Kpa
Safety factor =6,42>1.50

Bearing capacity of foundation soil is SATISFACTORY

Overall Check WALL is SATISFACTORY




3. Analysis Structure Retaining Wall Type
Gravity Wall (Marinir mota Comoro)

Analisis structure by Geo 5 program
* Material : Stone Masonry
*  Geometry of Structure

Verification off complete wall

Check for overturning stability

Resisting Moment (Mres) =210,61 kKNm/m
Overturning momen (Move) =51,09 kNm/m
Safety factor =4,12>1.50
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force ( Hres) = 86,87 kNm/m
Active horizontal force (Hact) =18,96 Nm/m

Safety factor =4,58>1.50
Wall for slip is SATISFACTORY
Bearing capacity

Max. stress at footing bottom =49,70 Kpa
Bearing capacity of foundation soil = 100 Kpa
Safety factor =2,01>1.50

Bearing capacity of foundation soil is SATISFACTORY

Overall Check WALL is SATISFACTORY




Analisis structure by Geo 5 program

* Material of structure
Cylinder compressive strength = 21 Mpa
Yield strength = 370 Mpa

*  Geometry structure

Check for overturning stability

Resisting Moment (Mres) =89,62 kNm/m
Overturning momen (Move) =4,96 kNm/m
Safety factor =18,06 >1.50

Wall for overturning is SATISFACTORY
Check for slip

Resisting horizontal force ( Hres) = 38,17 kNm/m
Active horizontal force (Hact) =6,55 kNm/m
Safety factor =5,82 >1.50

Wall for slip is SATISFACTORY
Bearing capacity

Max. stress at footing bottom =15,57 Kpa
Bearing capacity of foundation soil = 100 Kpa
Safety factor =6,42>1.50

Bearing capacity of foundation soil is SATISFACTORY

Overall Check WALL is SATISFACTORY
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Projetu dezefiu moru
de suporte mota
Bidau (Capela Oin)

¥

Pesquisa Terreno

* Identifica drea estragos
* Recolha Dados (Coordinadas Ponto Inicio & Ponto Final)

¥

Elabora Dados
* Importar dados coordinadas para Google Earth

v
Elabora Projeto ADP N
1. Desenho
Cortes Transversal
Tipo Estrutura

2. Memoria Descritiva )

¥

[ Calculacio BOQ

N

« Identifica area estragos




Importar dados coordinadas para Google Earth

Identifica localisacfio area estragos no projeto ADP
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e N
Projetu dezeiiu moru de suporte mota Kuluhun
(Area Guido Valdares, Mota Vurvada)
v

4 Pesquisa Terreno )

* Identifica area estragos

* Recolha Dados (Coordinadas Ponto Inicio & Ponto Final)
& J

¥

Elabora Dados
Importar dados coordinadas para Google Earth

v
Elabora Projeto ADP N
1. Desenho
Cortes Transversal
* Tipo Estrutura

2. Memoria Descritiva )

& ~\
[ Calculacio BOQ
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+ Identifica drea estragos

15

* Importar dados coordinadas para Google Earth
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Identifica localisaciio area estragos no projeto ADP
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PAY

ITEM ITEM DESCRIPTION ‘ UNIT ‘ QUANTITY ‘ UNIT RATE US § AMOUNT US $§
100 GENERAL REQUIREMENTS
102 Mobilization Ls 1.00 | $ 2,392.00 | § 2,392.00
102.1 Demobilization Ls 1.00 | $ 1,307.00 | $ 1,307.00
108 Traffic Management & Safety Ls 100 | $ 25000 | $ 250.00
Sub Total 100 $ 3,949.00
200 EARTHWORKS
203.2 Surplus Common Excavation ‘ Cu.m | 1,260.00 ‘ $ 246 | S 3,099.60
205.1_| Common Embankment | cum | 1,180.00 | § 889 | S 10,490.20
Sub Total 200 $ 13,589.80
500 BRIDGE CONSTRUCTION
505 Reinforcing Steel Kg 44,676.00 | § 179 |8 79,970.04
506.1a | Structural Concrete 25 Mpa Cum 634.00 | $ 18202 | § 115,400.68
506.1c | Structural Concrete 10 Mpa (Lean Concrete) Cum 66.00 | $ 9279 | $ 6,124.14
Sub Total 500 $ 201,494.86
600 [ DRAINAGE AND SLOPE PROTECTION STRUCTURES
605.1 | Riprap class"A" [ cum | 384.00 | S 5048 [ s 19,384.32
Sub Total 600 $ 19,384.32
TOTAL $ 238,417.98
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REPUBLICA DEMOCRATICA DE
TIMOR-LESTE

DIRECCAO GERAL DAS OBRAS PUBLICAS
DIRECCAO NACIONAL DE ESTRADAS, PONTES E
CONTROLO DE CHEIAS

estauracdo - Rai Kotu, Comoro — Dili, Timor Leste Tlp 3311408

EMERGENCY PROJECT
(CALAMIDADE KAUZA HUSI
INCLINA SEROJA
04 APRIL 2021)

SITE HUDILARAN CITY AUTO
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BILL OF QUANTITIES
NAME OF PROJECT Emergency Projecty
LOCATION OF PROJECT City Auto
CONTRACT NO
PAY UNI
e ITEM DESCRIPTION ‘ o ‘ QUANTITY | UNITRATEUSS | AMOUNT US$
100 IGENERAL REQUIREMENTS
102 ilizati Ls 1,00 |$ 2.404,50 |$ 2.404,50
102,1 D izati Ls 1,00 |$ 1.199.83 |$ 1.199,83
108 [Traffic & Safety Ls 1,00 [$ 250,00 |$ 250,00
Sub Total 100 $ 3.854,33
200 [EARTHWORKS
202,2  [Removal of Structure and Obstructions (specific) Ln.m 15,00($ 7,14 |$ 107,10
204,1 [Structure Excavation Cu.m| 78,00($ 383 [s 298,74
2043 [Foundation fill Cu.m| 16,20(8 2692 8 436,10
Sub Total 200 $ 841,94
500 BRIDGE CONSTRUCTION
505 inf Steel Kg 301,57[8 1,79 [ 539.81
606.1a_Structural Concrete 25 Mpa Cu.m| 135[s 247,65 |$ 334,32
506.1c _[Structural Concrete 10 Mpa (Lean Concrete) Cu.m| 7,70 |8 92,79 |8 714,58
Sub Total 500 $ 1588,71
600 [DRAINAGE AND SLOPE PROTECTION STRUCTURES
601(1d) [Reinforced Concrete U-Ditch & Conerete Cover (115em x 120cm)  [Lo.m| 90,00|$ 33325 s 29.992,50
606 [Stone Masonry (IPc : 3Sn) |Cum| 5,60 [$ 85,60 [$ 479,36
Sub Total 600 $ 30.471,86
TOTAL s 36.756,84
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SUMMARY BILL OF QUANTITIES

NAME OF PROJECT Emergency Project

LOCATION OF PROJECT City Auto

CONTRACTNO e
SECTION NO.| DESCRIPTION TOTAL COST US$
GENERAL
100 REQUIRE 3.854,33
MENTS
200 EARTHWORKS 841,94
500 BRIDGE CONSTRUCTION 1.588,71
600 DRAINAGE AND SLOPE PROTECTION STRUCTURES 30.471,86
Estimated Direct Cost (EDC) (a) 36.756,84
Profit and Overhead 10% of (a) (b) 3.675,68
Tax 2% (a+b) © 808,65
Contigency 5% of (a) (d) 1.837,84
Bid Price Carried Forward to From of Bid (a+b+c) (e) 43.079,02
TIMESCHEDULE
P: t Ite Month 1
syment tem DESCRIPTION Amount ($) Weight %
No 1 2 3 4
100 GENERAL REQUIREMENTS
102 Mobilization $ 2.404/-T] 6,54 6,54
102,1 Demobilization $ 1.199,83 326
108 Traffic Management & Safety $ 250,00 0,68 0,17 0,17 0,17 7
200 |FARTHWORKS /
2022 Removal of Structure and Obstructions (specific) $ 107,10 0,29
2041 [Structure Bxcavation s 0874 081 081 /
2043 Foundation fill S 436,10 1,19 1,19
500 BRIDGE CONSTRUCTION
505 Reinforcing Steel $ 539.81 147
506.1a Structural Concrete 25 Mpa $ 33432 091 / 091
506.1c Structural Concrete 10 Mpa (Lean Concrete) $ 714,58 1,94 1,94
600 DRAINAGE AND SLOPE PROTECTION S TRUCTURES /
601(1d) |Reinforced Concrete U-Ditch & Concrete Cover (100cm x 70cm) $ 29.992,50 81,60 /
606 Stone Masonry (1Pc : 3Sn) $ 479,36 1,30 / 1,30
TOTAL S 36.756,84 100,00
Monthly Progress (%) 782 489 4188 | 4542
Commulative (%)) 7,82 12,70 54,58 100,00
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Appendix XX Traffic Survey Results and Post Project Evaluation

A. Traffic Survey

A.1 Sample Traffic Counting

For the post evaluation of the construction project of the Hinode Bridge and Access Road,
Traffic Volume on both bridges across the Comoro River is the key element of the project
evaluation.

But there is no official traffic survey conducting on both of the bridges.

Therefor sampling traffic counting has been conducted by direct force of the two members of
the planning section of DRBFC starting from 01 PM to 06 PM on 26™ October 2021 and from
8AM to 01 PM on 27" October 2021 at Hinode bridge and Comoro bridge

Survey time was about 20 to 15 minutes sampling within each survey one hour.

After the traffic counting, normal hourly traffic volume, 12-hour traffic volume and then 24

hour traffic volume have also been calculated as shown in below table.

At the original period of the project, Traffic counting had been conducted in 2013 on Comoro
bridge by the JICA study team and after the construction of the Hinode bridge second time
traffic counting had been conducted by the Supervision Consultant.

And also traffic estimation on both of the bridge has also been conducted by the JICA study

team.

Therefor evaluation of the construction project of the Hinode bridge can be conducted
through the comparison between the actual traffic volume and the estimated traffic volume as
shown in table XX.

The Table shows that the existing traffic volume on Comoro bridge is about 38,000 in 2013,
30,000 in 2018 and 55,000 pcu par day in 2021 and the estimated traffic volume is about
40,000 in 2018 and 45,000 pcu par day in 2021. Therefore, the actual traffic volume is only
lower than the estimation on just opening of the project and the existing traffic volume

growing than that of estimation.

The actual traffic volume on the Hinode Bridge is about 15,000 in 2018 and 33,000 pcu par
day in 2021 and the estimated traffic volume is about 13,000 in 2018 and 14,000 pcu par day
in 2021. Therefor the actual traffic volume on the Hinode bridge is larger than that of the

estimated traffic and the actual across traffic of the Comoro River of about 88,000 pcu par day



in 2021 is also increased than that of the estimation volume of 57,000 pcu par day in 2021.
And also actual truck and trailer traffic volume on both bridge is about 5,700 vehicles par day

is larger than that of the estimated truck volume of 4,700 vehicle par day.

But the traffic congestion rate on Comoro bridge was 0.68 in 2013 and the existing congestion
rate become 1.18 on both bridges due to dramatical increase of the cross river traffic and city

expansion toward west area of the city and need widening of the facilities will be considered.

This is showing that the purpose of the construction bridge project is successfully achieved
and the city expansion toward the west area of the city has streamline by the opening of new

access bridge and access road development

A.2 Annual Traffic survey

Annal traffic survey on certain points on each of the national road is the basic information
both for traffic characteristics and socio-economic index. Therefor many country conducting
such annual traffic survey on national road and it is recommended that DRBFC should

consider to introduced annual traffic counting.

The recommendable annual traffic counting is also consisting not only count 12 hour traffic
count the main purpose of the survey is to define the average annual daily traffic (AATD).
Therefor seasonal variation, weekly variation and daytime and nigh time variation should also

be conducted on certain point of the national road.

Actual traffic counting will be on average weekday and average season and counting place will

not be changed at each of the survey time.

In case of the 12hour traffic counting on one point, minimum 3 person will be required for
the survey consisting of 2 persons for counting for each direction and one person will be

supporting.

In case of the Traffic counting by the private, following Terms of Reference and the contract

will be considerable.



h estimated traffic volume

1Son wit

Table XX Traffic Survey Results and Compar
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(Sample)

TERMES OF REFERENCES (TOR) for Traffic Survey

in accordance with
the Comoro and Hinode bridges and access roads across the Comoro River in Dili

1. General

These specifications shall be applied on the Traffic Survey for the post evaluation of the
construction project of the Hinode Bridge and Access Road, Traffic Volume on Comoro
and Hinode bridges across the Comoro River.

Under this evaluation, a qualified local consultant shall be engaged to execute the traffic
surveys.

2. Traffic Count Survey
The objective of traffic count survey is to understand traffic volume that passes through
the survey point by each vehicle type. Traffic count survey shall be conducted as follows:

(1) Survey Point
The survey point is shown as figure-**

(2) Date and Duration
- Date : weekday 1 day
- Duration : 12 hours from 7h 00 to 19h 00

(3) Vehicle type Classification
- The vehicles passing the survey point shall be counted by 4 vehicle types,
“Motorcycle”, “Passenger car & Taxi®, “Bus®, “Truck & Trailer”
- The unusual traffic flow caused by traffic accident or event or disaster shall
be noted in the survey form.
Table-1 Example of vehicle type

Vehicle type Example

Motorcycle

Passenger car & Taxi




Bus

Truck

(4) Method
- Counting by each vehicle type and each direction,

- Recording the survey result in the survey sheet by every hour.

(5)Preparation
- Contractor should prepare all the survey instruments by himself,

- Survey form and input form will be provided by the Client.

3. Materials
3.1 Materials to be submitted
The Contractor shall input the survey result in the input form provided by the Client.




Annex-1

BILL OF QUANTITIES
FOR
TOPOGRAPHIC SURVEY
Currency Unit: US$
No. Work Items Unit Q’ty | UnitPrice | Amount Remark
Sub-Total(Topographic Survey)

1 Traffic Survey
1-1 | Preparation of Survey LS
1-2 | Traffic Count Survey(12h/ 1day) Point
1-3 | Data Input LS

Subtotal

Tax (%)

Total Amount
Note:

1. Contractor shall acquire all necessary approvals and permissions from the relevant authorities to
conduct the survey.
2. Contractor shall provide all equipment, materials, personnel which are necessary to perform the survey
work.
3. Contractor shall provide all transportation to/from the survey site for all personnel, equipment and
materials. In addition, Contractor shall provide all accommodation and other allowance for all
personnel, if any.




Annex-2
PAYMENT SCHEDULE
The First Party will pay to the Second Party in compliance with the following payment schedule:

1)  Anadvance payment, USD ***** (***** JSD only) equivalent to forty percent (**%) of
the total contracted amount, will be paid to the Second Party within five (*) days after
signing the contract by remittance from the First Party to the bank account mentioned
below of the Second party.

2)  The final payments, USD ***** (***** | JSD only) equivalent to sixty percent (**%) of
the total contracted amount, will be paid by the First Party within five (*) days after the
approval of the fulfillment of Services by the First Party by remittance from the First Party
to the bank account of the Second party.

3)  As for modifications to the ordinances in the site of work, these will be performed
multiplying the unit price by the quantity; such amount will be credited in the final payment

(Contract by unit price.)

Bank Account of the Second Party
Consultant:

Banker's Name:

Address:

BSB:

Account No:

Swift Code:
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