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Abstract

In this study, the H0365 station of the Daule River, the H0347 station of the Vinces River and the H0346
station of the Babahoyo River were selected as the basis stations for the flood composition and coincidence
probability analysis of Guayas River. The results indicate that, the maximum peak flows in the main and
tributaries of the Guayas River are generally occurred from December to May, and the annual maximum
peak flows mainly concentrate during January to April. The main sources of the Guayas River flood are
from Babahoyo River, Daule River and Vinces River. From the flood coincidence probability analysis, Feb-
ruary, March and April occur with the highest probability of flood encounter, especially in February. From
October 1965 to September 2010, there is no occurrence of the Babahoyo River, the Vinces River, and the
Daule River’s largest peak at the same time. The flood process suffers 7 times with a probability of 14.9%.
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3 H Guayasii K H L R EBE M. HARLEREY, Guayas THEEEXRERKIERE— K HIFE
12~5H, £ HIIfE1~4H, Guayasiiit/K EZERJE ~NBabahoyoi . Daulef]. VincesiT. Mit/KEBRKE,
2. 3. 4= REEBIUKIINERK, 1588.5%, HPIUU2AMEBEHRKES, 540.4%. £1965:F10
H~201059 A 4 iH4ERR N, Babahoyol. Vincesl]. Paulei] =2 Wi H| 5h & & A 58 5 oyt i 7] i A0
BN, =&RREHEEEEEE7R, BERN14.9%. HKEREE KB ERSI T, APEHR
R T HEEEAHE.
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1. Guayas AJHER

Guayas Ji[ 4t Ecuador 1 74 #B(central-western), #& DH Guayas [f KT, Hds AN 44,532 km?, i) [
ZAEP IR EN 390.4 /2 mP. Guayas A 4R PUMYE, 23 5I%KN Babahoyo JF[ Al Daule 7], P4V 7E I FE /R
LA JEUGEFR Guayas ], Guayas JA[{E IslaPuna Zb7CNKF: . ZR¥E Babahoyo 7] K SCRN A R I Vinces
i, Vinces Ji[A[K: 331.7 km, L% Babahoyo Ji[ F1 Daule ] (K4 171 2 []J] Bt K 40.8 km, Babahoyo Ji] £l
Daule {4 I1EA R Guayas [/ K 168.4 km.

Ji 52 b Guayas ] JL-FAEAFIEE K, AR R ERA W ZRIE 2 75 I /R B IR W] . A4 DesInventar
H¥E FEid 3 2 ) DH Guayas M 1970 422 2013 SEHIRE KA 1109 K, 52K 356,701 ANiX. DH Guayas [t [X DL
2 6.8%M LH IR E T AE 33%MA M, BIE T 32%1 PIB, &t A DA E 4 X . DH Guayas N #
FARP N R A E R L R KT Guayaguil, Los Rios 44511 & )fiF Babahoyo 117 LA & Balzar. Colimes. Palestina-.
Santa Lucia. Daule. Nobol. Samborondén. Duran. Milagro. Quevedo. Palenque. Vinces 253 LA T i1 &
XKHARARE. Fit, #F5 Guayas K HLIX 2H 5 S B8, T X Bt B S 2%

2. BEEXRHEH

HR4EHE K Siit, DH Guayas )33t 9% 3= Z4E F 7F Babahoyo J7] « Daule ¥7] . Vinces 1] [ J& [X . A8 %% | Daule
) HO365 3t Vinces V][] H0347 ¥4, Babahoyo i 1) H0346 i /K SCor B it SRR HE 5 . HO365 7K 3Lt
KRR 1963~2010 4, HAo K ZOR BB FER A 19 £, HO0346 /K SCubK BHRE R 51y 1964~2010 4,
Horh oK GRS B R 21 5. HO347 /KLl /K BB R 5114 1963~2010 4, H /K SR S8 E M A 8
5,

XA 5 R R K SCHORMEEAT THRANEC . SR B RS AN E R T ARG NI S AR 4
ISR, SRA by RO S AR, R B4R 0y H i AR 27, 3T K BERMEFME K . HO0365 3 -
Ui Daule-Peripa /KPET 1992 AR NIEAT, 1992 4FLLfG PR TR, 7575 RE/K R & 52 f5 2T T 3Kk iR
.

3. #k4FtE
FA MR IR KRR, AREE HO365 3. HO0347 31 H0346 3k = AN Bk S A A e b ik Sc sk, 48t 20 A i
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Kt & B, ATt KIEAS B A 0 I AT RE

R 1964~2010 F3: 46 F H H KUt R E TR, H0365. H0347. H0346 —AN/K ik H Kt &
IR G R WL 1. Guayas T I/K R BKSCE B, Wi 1R,

M TR, HO365 Sl iy Kyt i — M LAE 12~5 B, S HILTE 2~4 B, IR 89.4%; DL 3
HHIrR Sz, HBMEER 31.9%, 4 HF12 HikZ . HO0346 SifF i Ktigi s — R IE 11~6 H, FEh
HIE 1~4 H, HIMZA 89.4%: LL2 AHIIMRERZ, HIEERA 31.9%. H0347 i 4 i Kk & —
HILTE 11~4 A, EHHITE 1~4 B, HIMEN 95.7%; LL2 AR ERZ, HIMEN 31.9%.

Table 1. Probability statistics for annual maximum flood peak flow occurrence in the main stations of Guayas River

= 1. Guayas ;A FEMhF R AHIERE LT RS ITTR

BiLp=t = 1 2 3 4 5 6 7 8 9 10 11 12 Ait
HELIR B 1 13 15 14 2 0 0 1 0 0 0 1 47
HO0365
HIMER %) 2.3 277 319 298 426 0 0 2.13 0 0 0 2.13 100
HELIR B 7 15 11 9 2 1 0 0 0 0 1 1 47
HO0346
HIMEE (%) 149 319 234 192 426 213 0 0 0 0 213 213 100
I 7 15 13 10 0 0 0 0 0 0 1 1 47
H0347
HIMER(%) 149 319 277 213 0 0 00 0 0 0 213 213 100

&)

.y
- kg
— AT

Figure 1. River system and hydrological station network of the Guayas
River basin

[ 1. Guayas JATRIg7k 22 R 7Kk SCuh ) [
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4. Guayas ;A 37k 8B
4.1. FKEBFRAE

LK 188 73 A v 0 T A AR A 7O R T A A A O o A L S I vk e (H P Y ) [R) H B, B gt 06 T 5
UK ARS8, X B A AR U, MK R E S DL, W90 d HKA 45 d DLEESF IS R IS
(170 3% HL A /K I8 8 2 Fg 500 I 3 B bt TG 5, oA 5 REIAT VAT 3 42 ) ity DA k8 0 kK sl o
4.2. FKEBESH

WKHTIR L KFRAE, X EMI 1956~2010 F-ut/K RYVFATHE IR KUK EBE S T, HEERNE 2. EEMR%
Ber s R A R, B

m

P=-""x100 (1)

n+l

Hrr, PONEIBNER, m HUMKEBREL n NG R .

M 2 ATLLE i, Babahoyo #W~Vinces V]t /KBS 2 K, HISEEIEME N 10.6%, 15 d IFEEEMS
N 44.7%, 30 d I FEEEMEEN 74.5%, A SRR R, O RAEEEMER K, 90 d i FEEIEME A 93.6%.
Vinces Ji]~Daule Ji kK& BHER K2, SISEEME N 10.6%, 15 d TFEEBEMER AN 38.3%, 30 d i FE S
K 63.8%, 90 d I FHIEEME A 93.6%. Daule Ji~Babahoyo i id fLi#l @ HE R 5/, BHIEEBEME N 2.1%, 15
d I FEE BN A 27.7%, 30 d PR BMER N 57.5%, 90 d LFEEBEMERN 91.5%. HIR Daule Jil~Babahoyo
T FE T BN AR AR BN, AH PR ] Guayas LR AR /KTHIFR ) 85% 7547, Daule i Babahoyo JA] 74k 7K 18 18 %
Guayas {AJ 7t 7K B2 5E K,

XF 15 d BB KR 20 A AT Gevt, Heah WA T35 30 Bl K OK S, 10~9 A)E R R AAE 11 A4,
BOBTRAELE 4 A 24 3. 4 ZAAKEBBUKPIHIERRE KR, & 88.5%, HHJtLl 2 Am#EdKRE, &
40.4%.

7E 1965 - 10 H~2010 4 9 HOKF)GiHFERR N, %A &K2E Babahoyo ] Vinces i Daule i = 25T i 4%
1)ty 5 A A B R AR W (R B AHTEE 1 O, = AR p i AR 7 IR, MR 14.9%

Table 2. The statistics of flood encounter of Guayas River
2 2. Guayas ;A 7KEBS &R

PR i H Daule yi]~Babahoyo ] Babahoyo i ~Vinces i Vinces {i]~Daule 1]
/€4 1 5 5
HLUAE
HEZR (%) 2.1% 10.6% 10.6%
WH 13 21 18
15 d 28
(%) 27.7% 44.7% 38.3%
/€13 27 35 30
30 d i FEE I8
HEZR (%) 57.5% 74.5% 63.8%
/€4 35 41 36
60 d i FiE I8
HEZR (%) 74.5% 87.2% 76.6%
/€13 43 44 44
90 d T AR
MEZR (%) 91.5% 93.6% 93.6%
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5. Guayas JA| Btk B [X 2H A 93" #Fr
5.1. itk

itk iR H T Daule ¥ ) HO365 7K 33 Vinces J] [ H0347 7K k. Babahoyo il () H0346 7K 3k
S K R A AN K BERE, ME NIRRT . B e Guayas W FF/K SRR SR, AR AKSCER 5N
10 HEXKFE9 H.

Mg R BRIk 1 dE. BE RS, KA P-II fh4ELk, DAY E, ARG
EEH2]. Suiveit i 1 dRE. SRR LE 4,

Guayas 1] T-Jit Byt 42 i Wr i, e BXAE = 255U Daule 1] Vinces 7]« Babahoyo [/ 4 1 Fiif. 2K H H0365.
HO0346. HO0347 s =yl S S5,  FIEAR B TBOR 28 00 7 k42 il IR 181

E A HH 1 1964~2010 EF B bR R RS, 2 Geh HKSCFER K 1 d i AR Bt
A, SISO 1 d WS, dE R WE 4.

Table 3. Time distribution of the 15 d flood encounter of the Babahoyo-Vinces-Daule Rivers
= 3. Babahoyo-Vinces-Daule =3 15 XK & BRIAT[E] 270

Aty Daule ji[~Babahoyo i Babahoyo i ~Vinces i Vinces i[~Daule ] >
11 1 1
12

1 1 2 2 5

2 6 9 6 21
3 3 4 5 12
4 3 5 5 13
> 13 21 18 52

Table 4. Design flood results of the main stations and sections of Guayas River

% 4. Guayas JAIEZM 5 K F A= HIE IR KRR

w4 B A1 Cv Cs/Cv P=05% P=1% P=2% P=4% P=10% P=20%
Qua (m¥/s) 1750 0.49 2.5 4910 4460 4010 3540 2900 2380
H0365 Wi (fZm®) 269 0.41 2.5 65.6 60.4 55.1 49.5 41.7 352
Wooa (& m?) 593 0.53 2.5 178 161 143 126 101 81,8
Qua (m¥/s) 973 031 2.0 1920 1810 1690 1560 1370 1210
H0346 Wi (Zm?) 123 031 2.5 248 233 21.6 19.9 17.4 153
Wooa (2 m%) 294 0.31 2.5 59.4 55.6 51.7 475 41.6 36.5
Qua (m¥/s) 1270 0.36 2.5 2820 2620 2410 2190 1880 1620
H0347 Wi (fZm®)  17.0 0.33 2.5 35.7 33.3 30.8 282 24.5 21.4
Wooa (I m%)  40.8 0.33 2.5 85.7 79.9 74.0 67.7 58.8 51.3
Qua (m¥/s) 7040 0.32 2.5 14500 13600 12600 11500 10000 8800
;3@% Wia (2 m?) 1124 0.33 2.5 236 220 204 187 162 141
Wooa (fZ m%)  267.4 0.35 2.5 584 543 500 456 393 340
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5.2. BRI HEKIRER

Guayas JA[7E 1972~1973. 1982~1983. 1992, 1997~1998. 2002. 2006 2008. 2012 Z4E4) kA= id KiK.
R AR VAT ) WA AR SR % 7K St SR 7K PR SRR V0 A R B T T A B v 75 2, B 1997~1998 4 Sl vt
A SR KIS R

5.3. WItHtk X 4R R

Guayas 7] [f] 22§y Babahoyo i, ¢XJ5°N Daule J7], Babahoyo 7] 3= % 32t A Vinces ¥ o 1E 4343 32 il Wt
T K M X AR, 38 HR W i B R s B S X, SRR i B R OK I FE L, LR X 4
T B Ak B s ], ROR 23 X K FR 2R 3]

ARAE IR R R T 2, S )BT bR, 348 SO R AR 5 s i W T [ e p b i, 420K & P4 5
D43 A 2y X R ) 3] S TRAE P KR R Y 1997~1998 4 Szl Kl FE N A koK I R, i Badk Y
B 5 R R 28 LB R B OK JE K KN A RS R 2R . 4 AT SRR B H0365. HO0346. HO0347
il MW P = 0.5% P=1% P=2%. P=4%. P=10%. P=20%. A[FENB&ilE S MmA KK
KA e R E, AR FBORAEELRT, 7840 2% Re 4 il vt G RE AW Y, 1 30 E B UK G K B A 45
HZR, S0 HrikE Guayas WIHET« SCHL(IXIR]) 90 d =il

PRI IR IR KIAT B, 23R Daule 7]« Vinces 1] . Babahoyo 1] %14 [X [8] W2 5. Daule Jo] A1 547 il Wi i [7] 550
K90 d PR, HE A XM 90 d dthE, Vinces Ji]. Babahoyo i %43 [X 90 d AHMN it L4 6. 577 X S R4E
PR R 3 T) dEAGE FE 28R FH R A5 LEAOK . Vinces i) AT 35 il T T [RI A3 1) 90 d yt &, Daule i« Babahoyo
%57 X 90 d FHRLMEE WL 6. Babahoyo VAT FLELA% Il T IfI [F] A2 (1) 90 d ¥t &, Daule 7. Vinces ¥ % 43X 90 d
FHRIEE R WA 60 %43 X B TH(H LB ) b /K o AR 4 R A [R5 L JOK

Table 5. The subareas in the main and tributary of Guayas River

%< 5. Guayas S TR XFE

Rio Daule Rio Vinces Rio Babahoyo

o 5H 4 K (k) 5iH 43 X iR ) 5iH 43 X iR ()
1 H363 5580 H347 3507 H346 2980
2 Rio Duca 1588 X1 5 663 Ventans 448
3 X H] 1 176 X&) 6 794 X&) 7 53
4 Rio Colimes 1421 Rio Catamara 136
5 X 2 745 XH] 8 103
6 Rio Pedro Carbo 1319 Rio Salampe 284
7 Rio Dula 778 X&) 9 231
8 Rio Macul 1022 H394 388
9 X ] 3 834 Laﬁfmas 1836
10 X [&] 10 467
11 Rio Aren 1102
12 Rio Jutan 878
13 Rio Yaguachi 4578

it 13,463 4964 13,484
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Table 6. The 90 d design flood volume of Guayas River and the total control section with the same frequency, and other tributaries
with corresponding floods

= 6. Guayas A T IRHIKB L RT(ENML: 12 m)

BIZR (p%)
IR ES HH
0.5 1 2 4 10 20
skl ] 584 543 500 456 393 340
De‘%l;’ﬂ 296.4 268.1 238.2 209.8 168.2 136.2
Daule JA] A1 1] T [ A0, " 'J‘\
HLABSCIRARL 90 d PEELAUR Vinces i1 89.4 85.3 81.0 75.9 68.9 62.2
FHRL
Babahoyo i 198.1 189.6 180.8 170.3 155.9 141.6
AH R
peE bl 584 543 500 456 393 340
A V‘%e;ﬁﬂ 1213 1132 1047 958 83.2 72.6
Vinces i) i1z 42 il W T [F) A0 " ')“
FASCHARRL 90 d P R D;‘él;v’ﬂ 2427 2217 1994 177.9 146.2 120.8
Babahoyo i 220.0 208.1 195.9 182.3 163.6 146.6
FHRL
AP 584 543 500 456 393 340
Babaﬁh‘%" il 268.8 251.6 233.9 2149 188.2 165.3
Babahoyo 1] FH.z 425 il B I [R] 4%, H f/)“
HA SCTARRL 90 d PELFAR Daule i 2237 2049 184.8 165.5 137.0 1140
FHRL
Vinces 7]
il 91.5 86.5 81.3 75.6 67.8 60.7

TR R FW, Guayas ik 7K 32 Z R IR Babahoyo i+ Daule 1. Vinces 1] . Guayas Ji] 4% ill Wi i & 4= P = 2%
HE/KES, Babahoyo JA] FLE 2§l Wi I FI 0=, Daule 3]« Vinces i AFH R it 7K, Babahoyo V7] 90 d w8 5 32 il FT T
Yt 46.8%, Daule 3] 90 d v & 42 6 Wit 4 36.9%, Vinces 3] 90 d v & 42 H Wi 24 16.3%; Daule
TE]FNLA 47 1) BB T[] 491% , Vinces V7] . Babahoyo R A AH R 7K, Daule 7] 90 d 4t & 5 42 1l W [ 74t &4 47.6%, Vinces
T 90 d it o5 2 6 W T VBl 16.2%, Babahoyo Y] 90 d it & b 5 i TRt BN 36.2%; Vinces ] s 2 6 W T
[A45i%, Daule /7. Babahoyo Ji AAHMN HE7/K, Vinces ] 90 d it 5 44 i Wr [ 3t 24 20.9%, Daule 7 90 d &
o P I T T L B A 39.9%, Babahoyo ] 90 d b & 7 4% il W THI v B A 39.2%

6. &g

Guayas 77 [f] 2§ Babahoyo ¥, X5~ Daule ], Babahoyo 7] &£ %37t A Vinces 1] - Guayas 1] SZ i % ,
BEAKRRE & S, DRI it 7K X 2H R ANk /K B8 B — 8 S AR it o AR SO I it /K 72 77 R T B TR 2 /R B
deat gt e, SR Daule i () HO365 ¥li. Vinces Ji] ff] H0347 3. Babahoyo i i) H0346 ¥54F 32 B AKHE K Sk,
DU AT B P S B /K ST 2R 51, 6 32 BEIRT L At 7K X 2 ol S ik KB AT 7 9T o

WAL KK, Guayas 7] & F TSGR HIER & — B ILE 12~5 A, TR Rdtigi s FZHIE 1~4
H . Guayas JA] 73t 7K 3= % K5 A Babahoyo i« Daule ¥7] . Vinces 1] - Guayas 7] 42 fil] Wr [ & 4= P = 2%73t /K i, Babahoyo
TR] RN 47 1) BB D[] 491% , Daule 1] Vinces A AH N7 7K, Babahoyo 1] 90 d k& o5 4% il Wr [HI L 54 46.8%, Daule
7 90 d V& 5 Wi 8N 36.9%, Vinces 1] 90 d V& 5 ¥ Wit 84 16.3%;  Daule il AL 42 1 W 1 [7]
A, Vinces Ji. Babahoyo 7] AtHR 7K, Daule ] 90 d ¥t & 55| Wi dt &4 47.6%, Vinces 7] 90 d Wt 5
2 1l W T VL 5 16.2%, Babahoyo V7] 90 d ¥t & (4 44 il T T E B8 36.2%;  Vinces JH] R 25 il W [ [F) 4%, Daule
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AT, Babahoyo i AH ML 7K, Vinces V] 90 d Vit & 5 44 i Wr 74t B4 20.9%, Daule ] 90 d b5 o5 4 il Wi i vt &
N 39.9%, Babahoyo 1] 90 d it & & 4% il Wi ¥t &8 39.2%.

BRI IERE, 2. 3. 4 =D HRAEBEIOKIPER K, 5 88.5%, HA bl 2 Am#E@dKke®, &
40.4%. £ 1965 4F 10 FH~2010 4 9 HOKHE) G ER N, %A K4 Babahoyo il Vinces i Paule 1] = 3%
TS )k A A B R WA [ B AT (1 L, = SRR i AR 7 Ik, 2N 14.9%. Guayas Pl ikds
AT T DA b (R v KB 5 e K X s AT 5, B R RIS A T R R S
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