


54

Type of Climate

Fig. 2.3.1

THE REPUBLIC OF VENEZULELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.6




F.7






Rasniall and Bvapeasion ()

Haandall aisd By apotstum fs)

5

Karafatl wnd £vigaralion (ma)

° STATION: BARINAS-AERTPUERTO 3178)

Koo

00

1m0

09

et

g

g

a9

o

oy -

090

HACIENDA SAM GIUSTO (7142)

MESA DE CAVACAS {2281)

Period.

g

Pericd: 1973 . 1990

aeo

g

IAN FEB MAR APR MAY JUN UL ALG SEF OCT
Monh

Z

38
& @
Tenperame (T)
e

&
&
Rawnfald wid Evagnaateisa {min)

71 Rainfall (mm)y
777 Evaporation (mm)

—8—— Temperature (T)

Penad:

EL PARACERD (906

FED MAR AFR MAY

Marh

ey

e

,,,_ i lﬁ [}

L AUG SEP OCT NOV DEC

Teayrature (T

Pencal: 1974 - N STATION: SANTA BARBARA (3134}

142
1< S
R

Femo 1970 - 1590

FER MAR APR MAY JUN JUL
Mo

- —

!

Rainfall s Evaporson i

AUG SEP OCT NOV DEC JAN  FE# MAR AFR MAY

Fig. 2.33

0 STATION: PASO ANGOSTURA (2227) Pedod 1963 + 199

0.0
i
g 00
3
X
2
I X00
w
5 200
Fl
o
0 4
09 +
fAN FEB MAR APR MAY PN AL AUG SFP OCT NOV DIC
Mooth
-_7-/
T
o

AFR MAY JUN  JUL ALG SEP OCT ROV
Month

JAN FE3 MAR

Climatological Conditions (172)

k]
#0

%0

22
=
=

12
=
-]

3
©
Temperaue (T

150
1o

120

&L 100

1

Femperatae {

&
Q
2227 O
2311
2281
(0
3331
O
. Y
429
Py ==
3
r/\( ) /Y\/
. e
.
\‘\\
STATION: BRUZUAL {4202} Period: 1963 . 179)

»Bo o
80
%9 i
) E
o _ 3 w00 ]
2o¥ 3

§ Z
N4a i 3 a0
1o % Fi
160 B 3 w00
140 = w00
170
100 00

STATION. YARITAGUA(12%5) Pediod: 1351 - 1988

g

5

Rainfal§ and Evapormion (mm}
£
<

- 280

"ﬂ/(\\w—"*_m"\-. L 350

ne

130

1
k=1
Temperature (T)

1690

140

10

L 20
B i

AN FEB MAR APR MAY JUN L AUG SEP OCT NGV DEC
Month

o

STATION: SANCARLOS-UNELLEZ (3310 Pericd: 1981 - 1990

g £ %
e L%

£

Ranfall ndt Bvapedatinn (mm)

/J\\Pﬂ

pEL]
260

MO

-
& o o
Tenperaue {T]

>
=

=
S

=
[

o STATION: ARISMENDI{INI1) Period 1971 - 1990

E

Mo

00 4

- = (L]
JAN FEB MAR APR MAY JUN JUL ALG SEP OCT NOV DEC
Month

ARV

-
o
o

+ 100

=
)

Temperauee (T

150

10

1.0

il 24 ¢
JAM FEB MAR APR MAY JUN JUL AUG SEFP OCT 0¥ DEC
Month

0o

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.8




STATION HACIENDA SAN GISTO (7142 Period:1580- 1960 5 STATIONMESA DE CAVACAS (2281) Period:1978- 1990 %0 : 200 STATIONPASO ANGOSTURA (2227) Period:1968- 1990 500

00 - - -~ e B0 00 0 -
Py p— . — ¥
1804 /f""““‘—* Ty bson 13.0' . 500 13.0 1 \\. 500
33 160 T 3 ‘__.-__'“"——-0«-_ S 16.0
ERLUE 0.0 = 16.0 1 \ﬂ 4 b 3
g : ] 00 ¥ 0.0
ESREE £ 140 1 = 140 4
3 ba0o P e 0.0 g e
E 120 1 ® Z ] Iy o120 4 )
00 S, @ 500 2 2 so0 S
“ WD = 100 = “ 100 4 5
2 L 400 E ] k=t 0 8
g0 Z TR P00 £ 3 50 o0 E
= ¥ g ™ . T g 7 =
2 g0d ., 00 E 6.0 R e-ee-a [ 300 E‘ snd T Y e | 300
4 PUT . s - = e = .
2 40 . " Lo 3 B LS SRy 200 2 404 e 200
:} +0 .‘-._ Cmean. _,..-“"""""""‘""' g 01 "'..----o--..'?ﬁ-—u"_-:__‘_,_*——-ﬂ-—.._--a ) § 0 T
20 o - 0.0 2.0 4 b 100 204 F 100
an v r : v T ¥ - T < - ~ 0o 00 . . . + - . . . - r 00 0.0 v r v v T T T v L]
JAN FEB MAR APR MAY JUN JUL ALG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC “JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
—-—#——- Relative Humidity (%) S~ ) 7____.,-/
. e -
— —®—~ Wind Velocily (kuyh) e
. . ' . ,L_./-J —
+* =@ -« Sunshine Duration (hrsfday) “\\- \\
app STATION BARINAS-AEROFUERTO (3173 Period 1975 1990 222’ o \ 4 e e 3 STATION:SAN CARLOS-UNELLEZ (2311) Periodit93L 1990
4 el ) # B
- e P L b0 2311 N 18.0 R‘\\ £0.0
i o0 g 150 7
2 \\ oo 2781 g 501 = 100
S04 e 7 42 S 140
g I €00 2 600
3120 o g . 3 1o g
2 100 -— 0 = & 100 500 3.
2 .- - Z e S & 333 2 2
5 40d 7 .. .- L 100 2 . = r400 g
z ] - TSN 5 . 2804 e, 5
: Y B o-d B 17% Q 3 . et | #
?_‘z. 60 A".V ‘_,._.,-0--"."' r 00 5 604 o ,.¢—u--r--'-r"'. e
- L.t = C™ . e
E 4 geoonn [T L 200 -, & F - - - 201
2 a0 0 429 2l £ sy e
254 100 20 - 100
| - \
+ — T r Y 1 3 184 \ 0.0 3 T T T v T T T T r T 00

0.0 P,
AN FEB MAR APR MAY JUX JUL AUG SEP OCT NOV DEC 906 Y N7 7/\"“~< - g -JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
o . S

U
N,
P
i o
T 4.).,-»-""
//
.
rd
¥ LS
T A B H R Y R - \a Qs : X . % o TN iod:
w00 STATIONEL FARADERO 0060) Perod 1974 ) g STATIONSANTA BARBARA 0013%) Periad 19731990 20 STATIONBRUZUAL (4292) Period 1970-2950 200 STATIONARISMENDL (3331 Period 1979 990 900
H -7 -.\—— w"/._“-. T T -
N 13 \‘ / W00 - 130 4 L 200 18.0 4 —_ h__\\. L w0 13.0 1 I 500
5 B3 % : @
3t — . = E ) )
] 60 - 0.0 3 160 106 £ 160 200 g 160 70.0
Z g SRR £ = 1504
P 80 ¥ 0 S0 - oo T 10 oo
120 (005 2 1204 = = 1204 - by Z 129 ®
- 5 300 % £ o, = £ L so0 2
we z 2 100 z Ai00d . 50 = 3 100 g
. 0.0 g H - 00 -2 [T . “a 00 = 2 a0 g
30 3 =z 80 :E‘i 3.0 '~~.__' . o3 [0 E ,i 8O el pp— 2
g * - I = - - L
- b w0 ETY .. o 0o Y \k__'__h . e | 300 E oo o 300
.. | s . g . = LI h --;——‘ =3 P, e L
so{ e S, [0 a0 I 00 % o g 100 T AR 200
B O LT IPUNIURY SLh = Seeet I £
20 . 104 20 4 . 10.0 26 L ton 2.0 e
00 4—- S . — a0 00 —— R 6.0 00 — T — 0.0 00 T P 00
CBAN FEB MAR APR MAY JUN IUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY YON JUL ALG SEP GCT NOV DEC -IAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC -JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

THE REPUBLIC OF VENEZUELA

Fig. 233  Climatological Conditions (2/2) - COMPREHENSIVE (MPROVEMENT

JAPAN INTERNATIONAL COOPERATION AGENCY

F.9




S90UIAOI] JO Arepunog

I'v'T 81

THE REPUBLIC OF VENEZUELA
OF THE AFURE RIVER BASIN
JAPAN INTERNATIONAL COOPFRATION AGENCY

COMPREHENSIVE IMPROVEMENT

F.10






HLENCIA

"

» Survey reaches for cross section

Legend

. Survey point for water level gauges

: Survey point for staff gauges

: Survey reaches for roughness measurement

&£md Goorico

- ~=T - — Evan - —— - - 97 ean
.; CALABOZO
R1g Forpe? N

+ LT Ly fb‘s ‘Q“P !

Guanarito ) s

La Capilla (2) i

RS Yosary . ;

%La Capilla (1) ?
! ® Arismendi | |
‘~ Costa de Guanare SCamagua}ng !
; . ection (1992,1993) |
e Tl R
v o, 1LOS Caballos Yo¥o |
Nw—/cfa/a‘f/—'\/ ~- \\ LAMAGUAR l
. - . I

~ 7 San Antonio _ v N ¥ Coco de Mono R _ e
TSR TNG i
.4 SH FEANAHDO !
O\ '
o : ‘\—‘\ oy ﬁ."a Apurity '
Bruzual N ST Ny N, .
; o B _ K o4 0 - - LA
; Y and aLuanito s . Section (1992,1993) / 3 ALoomg \/f{“m:
| . . Jig 1 o . K i
P s/flw : gafo uol o= ! Additional Section o T 1
'1,.._/—-\_// ?§ J/—r««—'—r ,/V-/ o : (1993) ROUghﬂCSS x Frrepuns ;
RIQM / C L Measurement (1992) [
- 1 ol - .

J_G/‘
/’\_/_f;\ -
Guasdualito '
Section (1992,1993) ™

! |
| Fig. 3.1.1

Location of Topographic Survey

|
1
1
i
|
|
-{rvo0

!

i

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.11




e Legend

@ River bed material sampling,
drilling and test pitting sites

(O  River bed material sampling sites

\ D @uuuar
\ apr M leagiz

oS ahat

e

s

Bt

oy Tyroes

Fig. 3.2.1

T LLa

Material Investigation Sites in Apure River Basin

e o

THE REPUBLIC OFF VENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.12







IOATY 000ULIQ) U1 $9JIS UCHESNISIAU] [RLINIRIA

s : mmﬂ

L
s - =1 oL

EH‘nHJ

o2 ¢ - o

soirs Jurpdives (eUsBW peq AT O

+8

0% o9

(AAL It

puaBaT

HIOAH3STY
HAo
&

THE REPUBLIC OF YENEZUELA

SHENSIVE IMPROVEMENT

OF THE APURE RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

COMP

&

Digot0Vdy

Hwalloa
avaonio
0

SVONYTHYVE

o598

Kol s )

o79 0ToE9

F.13



ADNTIOY NOLLVHTLIOOD "W NOLLYNHILLKS Nvdve
KISV TIAIY Syndy

INFLA 210 DETR 0

PAYJOOOUIG  LEW

swEnquy, g
oAy BSINTNUOG G-

oag undy - OI-W

[ TS LT M)

9w
~LT-W
W
~ A

[BLISIBIA] Pag 19ALY JO SPAINY) UCTINGLISKJ 921§ UIRID

T FeN

Tww e enyE s18d

€7¢ Sid

T W wl AnE e

[

g b —

—_
[

way w028 OiMes

i

JO NN W S

o
¥ e s

B
I
i

A e
- - e
Wi
T
o o ale T
MKL ) BTIE MMM
oa'p we Ve
L Y 4 T Lo R P
T e
ol * Fg e
h/ | -
k1, QI . lﬁl
:
T o — =TT
feem o i ;._ X
L I - [RE:
itm L ; )
| S | [T
PRLOCd GbZx

_{..,if(-_i__.ﬂ}.aJ.._

-
W W eI Mg
e ]

o
o
ar

RS E e m B S e

% B8R 3R

E

Bvtpera =

E.14



AINIDY NOLLYHDA000 TYNOLLYMNHLLNT NVVI

TRUSIEA JuBg IOATY JO SIAIND) uounqQuusiqg szi§ wein  $'7°¢ Suy

e uf BI[E BiIIES
L' - e e L L1t

o
I3

@

@

Wy Eld g

o
&

WEEFd b

o
a

WE gid - o

=1

S e P ey ‘.A],...,u;‘._iTt.a.._\
&

o
wisid —e— |l "
[l ot 8L
o L
1. o i 06
i1
! h2 e oot 2o
= LU PR N Bused %
uendewe) ¢i-d opurwrz UBg  §-d
ww oyl 0z e2Ned WA Uf RTIE P12MRA .
Loee 150 e | 004 0 0 1 o ‘ E_o
S - ' e e o NEEITT g .
i M_ Y W= 1 A | ;m a
WY Zhd cmmgmm s - wy e-d | M o
) . IS
wg 2ied - A:n WE 9d —un . ;V
' HIE o g ey o
. o i g ey I
Jwz zra s MS W i
wy Ehd i L i
1 ' ] ®
g e TR o o
o _‘ 3 L o _ w o9
PO 1§ A O I I | Y j o
ahEE i LTI gy ~I LAl I o0
T mwinin . I v 2 Srera D D Samieg %
Q10208 Zi-d jenznig  9-d
ww  dJf 0I{F WIEg
e ) oo ww ul ens aispseg
— R IS L0’ va

R e S p=
a

e

i
1

WE Ll el s

WZ g - e

— T Wit d ——mrm _ .l " -
o TN - T o -
2 r I ol
s =E - -
T i e oie o 5 FHLL oa W L ) ot
Burraag ol (1A ST T R
meg I ii-d - outjoway auAd -4

1Ay BSandnuog (q) 1Ay andy (e)

F.15




% Pzsaing

100 V51

%0 1{H

Apure River

80

1 Ve VLA 810 70 p40 £200 Hysfsomatar
a1 i 34 e = [ -
i O __ i
3 3
N TIN TN

20

60+

— TPy

50

ao

R T

30

— = Tpeg

Bt £

% Pawilng

100 17T

i 01
Partlela size In  mm

80 4+

80

0 7

50

40

30

0 4+

0 Al
100

LT M Ve a0 wp a0 000 azoo  Wydomats
b el . X
B p— HSLS I;} BTN Apure River
- T RS ,
e R | S e
e e U - o
60 —— =i L P S P -
1o I i by
n— Tp.g : R
o il LY 1 S
. TP-6& i -:—g - \['\ .}.(m“ E '.\"C o
——— 1p.7 3 i b8 B
20 ——o— P8 || : — R =d
Fr Tt B S R i, RS B R e £
8 DO .11 W ) T i B 11 4
10 1 o1’ | 0,0t 2.001

* Pamalng

90

" 172

Parlicle size in mm

[

7o
&0

5¢
A0

20

10

Q

100 Ty 1y g g et L L L L O .| X0 100 #2600 Hydrometet
08t 131 -~ f«*Lﬁ; B O e - Apure River
= Yp.g
N =~ ypoyo i1
30 Hitt- o e e A S
H seea e gy |0
111
‘{ O — ,Hm.; B i
L 3 6 B o . . i3t
100 10 1 91

* Pasalog

a0

70 -

£0

50
40

Parlicle skze in  mm

L]

0

100 P . “h"m._ - um“ 2700 Hypheswier
w L <l i | Portuguesa
SRR LT Ty River
‘ : K\ i
Y| = ez i
B 11
0 ey [ -
B N .I'
2o 1T 1 i
EE R SEN P — —_— N — !
o ILLET B i

100

Fig, 3.2.5

i 0

Partficlo slze in mm

Grain Size Distribution Curves

of Embankment Material

- 0,01

THIE: REPUBLIC OF VENEZULLA
COMPREHENSIVE IMPROVEMENT
OF THIEE APURE RIVIER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.16







#E‘Aﬂ 33
Sy

A - -
, 4}" R /ﬂ._/f‘ Kol P P TTUEY
e o~ F \ P o 3
“ 1989 I‘ R l\ 'i.rw.s.'m: (N
\ ; ) —
anulmwt'u & \b ‘;‘ >°| L B 7 .
- Y e b — . T
e — —+ - H | 316 : E‘ej ’ -~
) - 309/2308 20 0 7y 24bs -‘\\
_125[ B ) O v R & ™ . %.\,w
l;;b ij i 2438 t,'-“ 24§7\ 3 ﬁf,’:.{,_w
1280, 2-%@« o LTSN 2430
- { v ) Y
Y
o= 2448
‘-.-.J 6

1 %52,,,,_,}2,?45 219
Legend
o : Raingauge slation
’ ]
®  :Raingauge stations sclected

for calculation of basin
mean rainfall

{q&w Fudricd

ABOTQ

\ \\\\
37 3‘<“:L\ L
Tl ‘\ N
S N g £y a2
14 i e iy
\*‘*Mwh -

~— ——— : Basin boundary

————— : Sub-basin boundary

)
i
i
T LA UGN,
3
i

/f
% ,
o ast
N
A
.

Location of Meteorological and Rainfall Gauging Stations TITE REPUBLIC OF VENEZUELA
; | COMPREHENSIVE IMPROGVEMENT

OFf THE APURE RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

F.17






suonelg 3wdnen) weang 1o uonedoY 7€ Sig

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT

OF THE APURE RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

L11p000F U1T0G-gBGinmmmn-n

fIUpRNOG QIsTR: - —wm!
SRR ITE UL ETECIFITENS A

[CEEHY

i
1
1

|
i

(11

Il

L

F.18



_/_/’ :_

y T z.
f E.zi.
A ;,

\.(\,Ln\.n.{ f.li_i,..r.. e ingun AT e T

L = 7 .,\! -, \wM _ _
- e el !

0 N.Hw@.. bt ax o | ~ e R -y o S ¥ xa,! o — ) S

S b v ‘. il - P / }

) N2l ’ L K o R Y L) ,, ~ : Lumtn
\_. : X N % ﬁ; P 4 N ﬂu@ % ..J. )

R SN ohw:m:_.u 3p ®IsO) K " Calle 2T NN /»/

- / % v L _.nnl - L ... .... > .._..!v.. .“.mus& ..f 3 m.w._ﬂ .la. o

. e 3 PELE AR : DS R % 000 AT Oy

4N_ SR AN LR -t wﬂ/wu _" w.. n.,..-.. 1_ r..., i uﬁul......“.:. ) ]

N AR ..e.wk&nhﬁu e . mr.f,. b,,. N oD 4 e & N . £2
R p ,4.. (D m_:m,mU - R -y m ?v < o i,

o, B v P ..n.rm.. = X .
S 3 oYirs-(8) ..,_.a/lln.-,\f A LYl SN Su N w oY)

rC . > £
: (1) «ﬂmmu €] y ! W .
. AT ] Wk .
A1 ~sans mem : e : _ [ ¢ £ ey
‘)

g
| / ! ,..—... PO ey L ~ : ¥ o=
3
- YOIYN B ] \ . i opednon), =
SN A |ﬁ. G o \..\./. 3 L T o \ zo..lu : g Y s N
N RN, o IS NS Z g
\ 8 A Y & 3 he / &y —
% i @ L AN v, T - z | Alr—sg
~ x » —
& = Iy e Y > :\t

ST e N R = AN
A NN i 7
ﬁvﬁ, 5 N sl s L AN N
| . Idany Th Ky - o ST 7 e ﬂ
AT R b ] AN i,!id = om;\ 4
N eyin g b, i / \ . \\ "
) G S SN Iy
. = A .r o - ! - fw!.bnns. (R ~ ~
Va [~ H o H JL o J L .
\ ~ M i 5 - S \\ _ z
o e 1 -~ £ =] &l ey o Ly 3]

F.19




>

Q

SIS UONBAISSQQ oURY) JO UoNed0] ¢ “Sig 5
<%zl3

8252

NE 32

1TSIIpag JUSTIPaS zQ i

JUIIP3S a8renasi(y s81eyosiq m 52IR

s8reyssi(] WX €7 :A2AINS 1098 UIY 27 :43AINS 3008 m 22 m

UONBAISSQQ - WONBAIISAQ - [UOIBAIISqQ) - m m m 5

0182N g [uMOp [enZnug :umop OpIRZNT “$i§ TMOP & mm w
opueuiag ueg : dn 319914 TeS : dn ouromsy g : dn B
TONEIs T ‘M - uoneIs I M - UOHEIS " ' - S

ZLIS OONVNYII NVS LIS TVNZAYE 21IS QLITVAASVD nNM

89 69

-] o

0L

— JUIUIDPIG

i 28reyos1(y

W O] :ASAINS 3098

1UOIBAISSqQ) -
7-UBngeure]) mmop
T-uenfewe) : dn

UOERIS T M, -

H1IS NVNDVINVD

F.20




$OIG 189, Aljeny) so1e

A Jouoneooy  ¢¢g 3y

e S Tt £ iy i

“JUOd/ Y SBIIRCY JO WEINSUMOQ

2 gcn:@ 10 Em.ubmnbw

‘,WWL I.‘w.ﬁh%“wﬁ. o f

-

Ol THE APURE RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

THIs REPURLIC O VENEZUELA
COMPREHENSIVE IMPROVEMENT

S 189 ANEnd B C - O
ATRDUNGY UISBG-GUS : reveen
Arepunog uiseq :
uofelg FuISens) AT INEM © W

pusdsy

E.21



AONTIV NOLLY #3000 TVNDILVNHALNS NYAVT

- - NISYH ¥FAIY 3E3AY UL S0 -
JNEWAACEIN AAISN IR I RdWNOD
YIANZANSA 20 JIHINLAA 36

ﬂo.c..—muﬂmu 0N

‘fA PUE A SISSEPS pUTY

7 {BOMUITTT Ws(%0SNA PR p
A SSSST[D SPUT] JO UONTIIASSY &

AISSE]2 plrey

11T pue*ql] 5355212 pumy
: " pusde

F.22



280} pueTIuasald  THE Brd,—a ..

UONTISEA BUUBALS D )

puepsatoy 773
puep oy [T

puzdery

Fie

/Mﬁ%..“\ G
Ll

) " ...ox.\ o
D P %

", \.\.\\\\_ = 5 \“u\“.“\\w\\fvﬂ\w.n\
A A,

\. ..n...h&b«m\_z \\\\m..ﬁu&r.ﬂ...Awr\\\mw .

&

2
/
i i b
H
: 3
o Lruiones) >3
YRS _

5

F.23



Legend

[mm] Upland crops

E Rain-fed rice

7] Semi-imensive livestock |

¥

0

L4 K\\@(&\!
g 1N

|
L] . 1 =
o :
T i-r A £3
Ao ¥ Bz
y ;
TG A : I
Ve W ! :
] I
7} 4

Potential ILand Use Without Projec

F.24




Z.:,.:L_‘IFS‘_.

S SONICE \E P3103101§ Sealy ul as) puef pesodoid g By -
ey ; . » -
) L f%.u\ﬁ.ui\j’

OLIIY S, g
ke

SANNSNSN

fASN

Z
:l. Sk,

Y
(i
i
{ ; ..w\t/v ..ﬂ.u- N ..am.dq. m Iwa ~
- ' .
' ) 2 .\ % -

osn erusnd sy
Jusadoadp
- adk1ampoy smdy

sory
sdoas ﬁﬂaab
e ﬁnu.mod .

F25



AINADY NOLLYEASOOD ._Qzﬂ:u.e_zxﬂ._.Z- Nvavl

NISYE HFAIH INndY ARL AQ
SHATAAMONAINT FATSNINITAANGDY

o

VERTAANA 40 DPHINGES HIL. . m.._oum..o.mm ﬁoﬁmmEH pue odvureI(q Jﬂo&omwgg POOLI YA 980} puey 100014 SyE B '
270 ! ] s « e \ £ S - <, a@ o
2 % g D S = - S R -

L
:

B S e

1 s : _
> e H
AN O i s W : o
S . ; ' '
B S j / C i , ,
e _ ,

. -

i
i
e e . TR M

e, 12
Vi

a5 enusiod sy m _
atidorsasp

od4y ampopy amdy a
e

sdox puerdny T[]

puadary

F.26




IR
Pt

Legend
E Chirigiiare Wildlife Refuge
[[[[H]] Cafo Guaritico Wildlife Refuge

m Rio Viejo-San Camilo National Park

!g‘crﬁas

o Veidaat

End
%‘c&fvpv

LTI

2 ARISWENCY

an

Fig. 3.6.1

ayoor

Environmental Protected Areas

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.27




3000m

grro River

Ll glu.‘llu\lllll‘l

\A_..Poh.rﬁ\ﬂ\az.
) I,

3
)

..odﬂ‘

4,000

|
M

|\\‘m..u“._|u%|\|

__cojetn Bt

Cuonare River

O
&
ﬁ
1

T

\\\\\\wﬁ,\.hz\a\\\

— \
\\
meﬁht%l\l

portus

f

750

T

3,500,

3000

2500
2000

{w)

UOIDAR T

f

9530

( Km)

DI
istance from Confluence eof Orinoco River

Profiles of Rivers in Apure River B

asin

Fig. 4.1.1




3,500
3,000

8

8

}—00

3000m

4.

o o - =
SBANY BIndy JO swieg Dusuuidem
J\f
/ OQeS.'.Q
> Ty
/I
T
!u.mE..lclmﬂllill \_.\
Illu‘lllll.lll‘l.ll
Acequit Rivel ___
e
Bunbun FAYET et o
;\évfl
3

Distance from Confluence of Orinoco River

{ Km]

Profiles of Rivers in Apure River Basin

Fig. 4.1.1

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT

OF THE APURL RIVER BASIN
JAPAN INTERNATIONAL COOPIRATION AGENCY

F.28






AONTIY NOLLVHITH0 TYNOILVRIAINT NYIYT
NISYH BZANY 3uNdY JHA 40
INIWIAQBIWT AATENEZUTLIWNGD
VIANZANEA 40 DVTHNSLY Fitl

uoseag Al ul uonepunuy

AR 3T

-
ra

GALL JOS3G *pLO-HO0TON #p0D BIY) L2361 *11 ‘wef JO 98ow] ARImS

(L 205U25 *$50-500"CN 3paD TV} 9861 0T JOINE JO IFew] u[ores

T34 2 MOGBNOM PIULRWN LRNRY AT IO uaﬂ

puadag

F.29



AINIDY NOLLVHZIUOD TYNULLYNEHING NYd VT

NISVE R2AT TNV JiL 0
INAMHAC YIS AAISNEI R R WD - e
VIHOZANGA 40 SIS0 2108

v

AT AL

A

A

o
S s
.?. A\\\‘\“\N\“\

- . (- i}
o . G, WA S .- &
' i i o =
i ._.a ?_M\\W\W#\w\ﬂu
i ! R 2
§ s ni.m“NM\\\s\\\
¥ 3
y N
- o
~ o S
{ S . N
o eia
\\ .
IV
.\\
R
. ¥
;;;;;; § \
‘ S AS
G
A 7
va. '
e - K g
A sEwavogno [ A
N ~——— " iy
CHLSR 13 ......... x.mw
ey Ao

o :.rr... — = : —

Lo N e e S Sl
o BN NIRRT bl
i 7

,. e
e P

. uoseag Auey Ul uonepunuy
H e

7/

Z661 U1 UOIRAIISQ0 LOREPUAL] POOL]

STATY UCNICPUNL] sy

- (N1 40SU3S 50 SO0'ON P00 €20Y) 9861 ST AON JO 28Ty u,ﬁ_aﬁ
- (ST JOSURG "pSO90CON SpO) TAIY) 1861 71 T jo 3Fwwip augjars
(L 205u23 "E0-H00ON P00 RV} 6961 'T1 W0 39 S¥vwg Aggjoes
{SSiAL 305U3S "pE0-S00"ON POD) BY) 9361 *LZ "B Jo Bew aimpares

(SSIN 205U "$S0-500ON PO BRIY) 1861 'ZT "AON JO oFewy auspaies
pusBa]

€1y 81

E.30



uiseq IsATY 21ndy jo Arepunog

1'CY S

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT

oL

1L

L

OF THE APURE RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENRCY

F.31



(=] (=1

o
A
<

(Zwf 000" 1) uvo1e utseq

L 2 g 2 g2 2 g2 2 8 2 5
opuRulag ugg _/_19 ]! : )
KN '¢)"H oawdpunn, L2
¥ esanénuuc)l {z'6)°¥ 9 2
(2W4000)) eaie urseq
2 A o o
n Py =t pd o
'y aandy v o
o
ugndeme] - 2
(8 01)'4 B.lmmng_-
; uewes 19 —
(9'%) "4 sopruzIL_ o
2 (0'g)
¥ 0013TaBRG _
g g
@
(E*6) 4 ovg ~ g
(2°2)¥4 sandy . _ §
A e b 7
g ¥ oaxtdsejy— -
0'E? ) §
(v'€1)d sapafon (0°5)*n fandeg ~ it
.
[=]
3 LS
} (£2) 'y endeue)- ]
j104 ned 13- U
(£*61) 'y edrang .,
<
b=
1
<
=
Iv:S
(¢1)4 olats ajuugqiip - 9z ‘0!
1104 op.wzn'l-gggg:!f)
*ag outfomay V'8

Fig. 4.2.2

Drainage Area of Apure River

THE REPURLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F32




0661/6861 W 28regosiJ Afle§ €7V 514

0BBT 5861
EEe) ) ) PR D T I P T i ] il ) e o G Cad
ST ST
oLz
A / \ o~ 7 -
\ VAR
T, 4
Y / "
4]
0620 ¥SANDNIYOL / KYNIVHYO
sl
TEET T Y
S2a]aon] 1 20]ads]one ] e Tune [ s vy Tavm[aa  ner| 330  acn] 130 asg | 9n7] ac e [ivh [sav avnaas{nve
~ T N
[P oo
TR
N o
=
(513
oeTt
$680: ¥SANININO4 /01T ivEOl
nesl
GEEY BEET
2 3cfrowf13c 2as]onm [ fune] svnsar]wvwianfuwr [ 330]acu] 130  d3s] oo Wor [unTaumfear Jurw Bz fnee)
);..J\c/\pél((\,)\)\ e
S \1\(\1\ -
VAN
23
| 16025343000/ 10vE 1T 2ININI 005
)
0B61 [N
330 [nonf 1 30 a5 on | I [Nar [aym e[ a8 Nor 530 AON] S 0] d35] SRY¥ [ INC [NOF] aw R Hav] Gl d ] Nvr
M~ . PaaVaa T
e é?xf_). ....mnxﬂ_.d.j ...5./“_ _ ;_a __ii ﬁ;g -
TR AN .
! ﬁ i ! -
oog
por
L i ot
i 007 KANSYA/ A5Vd 1a
00y

ISHYHISTA

{SHD

JFHYHISIO

(SHD}

39uvHIS IO

(5w}

(SWI 39uVKISIO

0861 6EBRT
) T S P T R e ) e Lo S Lol ] B P P B R R e e P et
. i\l\/\u}\.\.’/ \.\o\ll]/\{)./\ -
/\/\./ f.f\.\/(o\.. =
o = oor 2
=
2
o009 &)
000w 5
o
TTO0TENAV/OCHVRYE NVS
06s1 BEsl i
330[A0n] L3¢ a3z [ o [ ARr Jur] v [av [vnias.d s [ 330) o] D0Ta3s] onv] e [wnr [arn] el [pa ner
\ P VA Yol /.f » [T AN e o
ff.?/..? I NPAY o [ ooz D
N o A/ e 2
\ LWV L a
soor
-
QL0 FdNdV/ NVRVS 13
0009
ChEl 8861
930]+6n] L35 a 35| 2w e [nar]avn]uay|gvn [l N[ Y30]aon] 1 30 ]e3s ] onv] e fane [ave[gav]ovnlagdwee|
IS [T o
LA, -
R r AN B
7 Y, s
acoe &
ooor
E
a0t &
SOLOFTENLY/ TYNZ O
o
=30} 70n{150] 235] e W T | wirn [uareTgwie[aa dner [ 936 sgn] 1ac]as]env T Snr funr Tavalaav|aeniasdme
S . i\{. ,._.,> HJZ//._.LJ\ s O
¥ . s
; ./f\.., 11/.\. sn\k 200t m
3
oot ©
m
0oz 5
e 3
0060 TUVHYS/ONTTORWIY HINIAd

:

THE REPUBLIC OF VENEZUELA

IHENSIVE IMPROVEMENT

OF THE APURE RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

COMPI

F.33



1.0

. . L % Puenhé g{emellno
) o Brucz)ual
%k ‘ : -
0.8 - * ' : : o B} Saman
. : . ' ) m
B ! : : - i © ‘ i San Fermando
" : : O O O O 8] . : i A
0.6 [ : . - T . - : il L H .
2 g " 8 8 @ . i _ ‘ ) 8 Ef Baul
- Q S A 4 . R Jobatito
o : : A ry : : : ]
04l A A A : : i : oA A L A Camaguan
: : ; - A - ]
021 g g c ¥ & 5 ,_-J L - ® = e
¢ - I IR AR S -
- | S T T <
0.0 L! i 1 t i é ] t
1975 1977 1979 1981 1983 1985 1987 1989
Year
Apuie NMived Porluguesa Piver
08 P
06 Chdd 1Y) -
04 =
02 os .‘—F,o!l iy
vo PIE. REMOUNO BRUZUAL T.L SAMAN  5AN FERNANDO £L DALR, JCSBAL"O CAMAGUAN
Staton Habiony
REMOLING  BRUZUAL  EL SAMAN S.FERNANDO EL BAUL JOEALITO CAMAGUAN
TEAR {100) {165) {110} {22} (3t {895) {834}
19415 - 0. 51 1.3 0. 32 ¢. 1o 0. 18 0. 13
1974 - 6. 61 g.62 0. 41 0. 1% 0. 18 b. 13
1971 §. 59 0. 58 0. 41 0. 13 G. 19 0. 20
1978 - 0, 56 0,58 0. 41 - - 0. 2¢
197% b. 78 0. %5 0. 58 0. 42 - t. 21 0. 21
1980 - 0. 66 g. 68 0. 48 g. 21 k.21 6. 22
1351 0.32 B. 61 b &1 0. 48 0. 2% 0. 20 g. 20
19812 0. 83 ¢. 62 0.52 g. 45 0. 16 6. 19 -
£983 - 0. 65 - - 0. 19 g. 22 9. 21
1984 - 0. 41 - - o. 14 0. 21 g. 29
1985 - 0. &6 - - 6. 19 6. 1% 9. 20
1986 - 0. 71 - - 8. 13 0. 21 0. 23
1987 - - - 0. 40 8. 11 9. 21 . 21
1938 - - 0. 6% 6. 31 0. 13 0, 16 -
198% - 0. 58 6. 56 0.3% 0. 8% B. 08 0. 1§
1994 0. 94 B, 58 g, 54 D, 39 0. 10 0. 16 0. 21
AYERAGE 0.8 B.o6l 0.5% §. {1 0. 14 0. 19 g. 20
THE REPULBLIC OF VENEZUELA
3 , . COMPREHENSIVE IMPROVEMENT
Fig. 424  Annual Runoff Ratio oF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY




{$/¢% Q0QOL) opurulaj ueg
4

UOTIBISLIO]) 93IByIsI(]

: ? ;

(5/2% popL) vengrae)n
B 2'8 :

30 v

QOQQn\coth o
¢ meng/qoly

B R P

(s/gw) ontimqop
229 opF 8ez

oomnmx@

0zEl =
df.:un..ﬁ_

0T 0O DU O 0D
Lo B B BT -~ - . -

got

gez

Bex

ey

28BS

BE9

il

pez

BIE

gey

(s/guy or1rwqor (s/gw pOpi) uendwwes

(s/em) 109d 13

STy 81

{(s/gm 0pO1) epuRuIg g
g 9 b

» ] 3 - A

Cognrd - :

‘o0sL1}/o008% = :
e RS o R

(S/gw QQQ1) uewes 13
b z
7 . ;

: mw.oum :
00085/0000% = L ey

(s/¢® QOni) 1PnzRIig
v b

= 0000v/0098 =

-1

L e - T - B T ]

pouad Sumre -+
pousd Bumry @ =
: puagary
wy
=)
2
=
g
g
Sy
m\

(5/¢w QOp1) Tenzntg

NSO ©T s

(S/fw 0QOl) ouTioway 4

-

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT

OF THE APURE RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

F.35



Legend

> Divided Sub-basin

e ———— e — e - e e

- =« | ine of Basin Division

o)

e Tt i o - -

_ THE REPUBLIC OF VENEZUELA
\ e e e ) COMPREHENSIVE IMPROVEMENT
Fig. 43.1 Basin Division of Apure River Basin . OF THE APURE RIVER BASIN

TAPAN INTERNATIONAL COOPERATION AGENCY

F.36




100 t W
< Design Hourly
Intensitly Curve
/ Ri/R2a=0.41
- / R3/Rza=0.64
o~ Re/Rz2a=0.8]
= Ro/Rz2s =0.89
g, / Riz/Rza= .92
o 90 4
~
oa
o | 3 6 9 12 24
Time {Hrs)

100
3
¢ 50 - -
o
o LA
~ .
o

9
1 2420
0 6 12 18 24
Time {(Hrs.)

Fig. 4.3.2 Design Hourly Rainfall Intensity Curve and Distribution

THE REPUBLIT OF VEENEZUELA
COMPREHGNSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COCPERATION AGENCY

E37







Legend

Representative Rainfall
Station

~—wThiessen Polygon

> Divided Sub-basin

.

S5

" quascuaLD /:

1
4194

. u'unmn\
g AN

¥
N }c\u-\w&u

MY
43‘{ Yrsst,

e

Fig. 4.3.3

Representative 61 Rainfall Stations for Basin Mean Rainfal Calculation

(e

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

TAPAN INTERNATIONAL COOPERATION AGENCY

F.38




Legend

D——“ Sub-basin
= River Channel
~J— Dam

—s—-  Sub-basin Point

ey Bagin Poing

preeent Flood Inundation
------- Analysis Area

N/

(7OF O S )

Flood Inundation
Analysis Area

Fig. 4.3.4

Schematic Diagram of Basin and River Channel Model of Whole Apure River Basin for Storage Function Method TTE REPULIC OF VENEZUEL R

COMPRENENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.3%9




Station © Bl Cambur (0039)

Tras HRR TS|
[ELLIS -

A ]j'u;ﬁjvl' F ekl 'ﬂ;ﬁ?“ﬂﬂv

n—g-‘}?rv

S i’(ﬁ’mr:

<

|

=
]

ECRRETIC T

|
!

200,

RUNOFF 1w )

Gy e ey ’;,!*,Su" I '“%‘ ; gy :
oL
s
H
T
s
:;_.5
Zowes| oY e
=
=
Station : El Baul (0317
regatrer AR AT Y W T IR T G Tnre e e aL A
BTN e i T R l-..g VY T H
noz
e

,.

a

2

i

i

|

I
}
!

@
2
|

RUNGFE (m')s ;

APR HiY Jun FUL

ocCt Rav

Station ¢ Puente Dorxdas (0120)
54

1008 ',EIEF}{ :‘:zl I

ER I

: “bg':u ﬁ"ﬁ%ﬂ"]‘mlﬂ”'wﬁ"‘i}"ﬂﬂﬂ KRR T
YT
- [X:1:] ———
e
w
L.
2
5
b
MRS
nye
Station : Bruzual (0705)
1 1981 g
R e e R A A A SAACAL AR
I
~ §06e -
)
B
i
.
g coa
! =
2 /’ "-’Jr\
1008 . T
0
JUH JuE G

Fig. 43.5

—— Legend
s Observed

wevanans Simulated

[ELTRRC YL Y]

any

LLERAUPLTET]

ksp

Observed and Simulated Hydrographs in 1981

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.40




Discharge (m® /5)

*fs)

Discharge (m

Discharge (m®/s)

Discharge (m’ /s)

I3 790

[k ]

e SR AR ]
E L RN X )
1 AR XN

e

TiRE 1231 17319

— 50
bl RER F N
R I EER N Y]

——erin
-] T
AR ANYE Y]

S
2431 141 LES1
—bhrems
A L AR X ¥
R ANEE Y]

171 h/3) LYRL )

Fig. 4.3.6

Discharge (m* /s)

Discharge (m*/s)

Discharge (m’ /s)

Discharge (m® /s)

%1} JOSN T (3]
e L RN E 2 R Th\
R L IR YT -
L)
1L 2] 1ee
-t
[}]
o3 pp W e
el U e
[ e
red ‘5 rog
ted . \AM\ Q 198
[] e b T v ¥ b y
[ 22 [F5]] 1731 3L 9730 e £/30
500 ——ar s00
e jl-vema
BRI
§a2 i

[ chisguar. ]

3]

Discharge (m*fs)

——1-ram
~—— 13 -rt s
EERRER-1 RN R 2 ¥

Y

31

e
[
(Y1
[ Guamut R ]

—l-rens rase

hanhl Y AFE YT

i co dBereme
f 500
(3.1

Discharge (m* /s)

K750 11 [ Fadl

a-
L Y81}

tri3l

Guache R.

[ FR 1]

/10

e
——— Mtrrraa
""" FED - rtaa

——-
1730

e R T 1
—ee= 18-re
AR LR N 1

T3

T
1734

— St
e L EE Y N
10 ey

— s o VR0
—— I ress L
BT R ©

g 0
o
[+]

‘gﬁ 1ae
A

2

(]

Vire

N

#2110

Probable Flood Hydrographs of Inflow Rivers for Pond Model Method (1/2)

Discharge (m*/s)

Discharge (m’/s)

Discharge (m*/s)

Discharge (m’/s)

(Catuto ]

—_—t
AR L R Y ) N
58 reny

-
@

S

- T -
[ Y#1] 7N 31 1718

——% rea
Lt A RN N Y ]
EEE T 1 B T Y

T - .
10 1711 (Fa T} 3,30

l Qspinu R. l

——i-rean
— - 1t-sen
AR AR Y

T REPUBLIC OF VENIEZUELA
COMPREHENSIVE IMPROVEMENT
OF THI: APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.41




[

et ST RN

Discharge (m® /s)

1l seae
AR ERE XY

——3%-ran
== d8-rear

Discharge (m® /s)

- - - -
e o o -
- a = -

Discharge (m*/s)

-
-

Discharge (m® /s)

2 rtar
Ttar
0 vnns

(23]

Discharge (m®/s)

-

1508

iraa

Discharge (m’ /s)

-
o

o

173

3080
1000
Joeo

2Eng

Discharge (m” /s)

sdd0

Fig. 4.3.6

[: Maria R.__}

-
-
=

—=l-1ew
— = W
e AXLE Y

o -
- -

Discharge (m® fs)

-
@

[
L] [ ¥1] iH /7 $/3¢

L | EFY NN} E
----- 168 -riéne "
E
a
0]
.‘g
(Y3 T 1731 13 1,33 [ ¥ If'w 1;i| “.“ l}n
L,'ﬁ'ﬁisf,j [_ Guaritivo R, ]
300 terver
Iy =i
™ oaxead e $0-rrar
& e
S
82
gﬂ
A
T Ty e ——— e e
H T ] . :
FST ] 11 hn srip £/l §/13 17714 €r3t Y

1ree

Discharge (m® /s)

=
<

e [

§7%F 1730 £

$730

1419

[ XS]] [P ]

Probable Flood Hydrographs of Inflow Rivers for Pond Model Method (2/2)

[

[LE1]
P —1-1am
-E’.,_ bl - ER Y T
| SU-reme
a [11]
e
(1)
[ LT .
g 1
g e
ne
s * ] r
[Y3] §/10 1431 [ Y27} /38
11
———f-aawr
’:qé' mlg-nu
————— Wo-raa
'“E [Tl '
Nt
43
,g.)
] e T : -
(TN §s10 L3 3] 11 LPaL]
| Balsa R. '
ﬁlwu et rtar
—— 18-
s} e 3B aean
R 1]
XA
L3 ]
.g}
[ e T ¥ ey
[¥4) ts10 ka1 1731 | P
11 % rras
——- by
IR0 rrar
177

4 T -
LFa N} 1l LS 1]

THE REPUBLIC OF VENEZUELA
COMPREFIENSIVE IMPROVEMENT
OF THE APURE RIVER DASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.A42







(1861 W POOL ) GOLIPUCD) JUSWISULIUOT) JSPU() UONRGLISICY 95XeYosI] POOIY  LC'd 51

OpURWIS UE: ) .
A me ﬁﬁmmﬂmn -y esndy gﬁm‘
. [
=
e
L~
¢ 2
_ c
(s/go zampy ) T
Q vendeure) g A ependy v )
sued - =3
= oy
%o.,s m ¥ ofe1A srzuEnn
T enrz 00LTe «00F :
o «00E7 . 00LT
I, : yemueng At
] 000 1e = - IpURWSLTY ‘ oupevenc?
— — X o
g . usopmsiy | 2
nnu = Q 2
mm M il SUs3f ' m_
C
00ITe = S
. . .
AR o o -y psangnuog -
E: <0067 o005t 000 "o
e TS @f i o
weg S m, p
BEEET SN\ o) .M .-
] o
) o ; ;. - <
- w3 1E LB || =] £
YR A senBefey 2 s 2 = oy aereng gl o | OPIG—\ i
g g 2 3 g 5 < Inon e fott
MS -1 z - 2 b o - r#. ot
< = ) = = & & xSl
o o2
=2 oy m
g =
&=
um LV o ureq
£nqE)) _ “meoano

]
g8

REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT

THE
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.43



JAPAN INTERNATIONAL COOPERATION AGENCY

. - / <SGz
POYISIA [SPOIAl PUCJ JOF UOISISAL UYSON 8°€v 813 osz| 1z | T | N _mmm
. E { N > m
]
\\\ ovz | oz | 16T | €1€ m m g
\\ 677 & mm
| ] B | e | oz | zie S > &
T ik mmm
soAry amdy 1t AN e e P e DEE
g T 2L il R S
o T =T oot | 1 ] st | o L ost |9 or [ ovz | L9z | 88T | O1E =K
MN/J% i R Ll SNJ 52 182 | 60¢
ST 43 : ‘ : . 0T
,ﬁ_ﬁ ™ 3¢ 59 {60 |66 feot doet |zer | svt §sse §ouer | sat S NI ger g0t
Mm/ s w/mm 9T
BL) i £0T
o ] o8 IW./@w i NG E IR CR P ey g g OMH M/NM NEARE STEN
- I/ . i \llll Qv.ﬁ.%ﬂro.l.il.l L, 022 b TYT
BN N L Lgu (ELATSEp1oN T gy Faoe PN E NG Y vee | oe | e N
06 10t sg a1 ToI] 951 1] SN Lok o 655N
v | NN o |- A oy i sst PR N
81 % e Y\ St {68 | ol Lty 2tan 891 | v81 | ooz | 81T SN soe |ooze | see
N\ oirmlzl 2 W 5} orzN 092\ 787 05EN,
ori £31 _
[olen | ze [N 0o NEL s {zor | su |z dﬁl Lot N 661 | L1z { 66T 1 65T | 187 | ¥OE | STE | ifE mqm_/
{ sy 6¢1 k[ 65EN
z 861
o Par e | o | NG NEINS] o Tone Foar [ ser 0] so it~ 8 o2 D] gz 1N e |z Foge | ave | ssc 1N
2 98 1517 /...mn 6.2 &9¢
o Lo o [or {es | oo [N R eun szt Luer {ost | EIN I gz P 1 gee | Lot | use | 89€
PN SN TP sz 1D 105 Tzze~ SLEN,
N zil RPN z g, L " N
I
\v o1 67 v o5 ) o5 w/m i | o6t evt | o1 r_.l..llﬂ $ET | SST 9z 1 66z | 0Z€ ¥ee cve 96 | LS8 | i 61t
S R A
\ ¢ st sl wlss! o | aabls o 100 L0 L ot~y | zez Toae] S48 | sse | 61 | eee | wve 5sor 99g ] ere | NS
e e EST e, | i LLE
1Ay esendnuog ¢, &t gle € cor 9L
4 iy L iov | v b9 ] 1366 _ 6L o\ | 16 | TST | ELT | oy TEE | EVE | vgg UL
601 [ vt ] se] 1ot |
62 €€ e iLg”
60z § 05T | 15T | UL | o lmm oce g THE | ESE _ﬂom
" 88 oot
g67 | S1e | 626 | e TED o
g

F.44



(Z/1) AT IoTep AJIUOINL T4 "S1f

. paep quesy
220 reN 10 dog  Enw 1 URLAER .&u\_ ey qay wep DA ADN 1) dag  Fny nr unp  Aepy ady avp gag urp
X : . T - L 13 . ! I : ! : I 1 : . ! oL
| FLE L1t
W r8e -EL
: Fof -£L

TION AGENCY

VEMENT

THE REPUBLIC OF VENEZUELA

COMPREHENSIVE IMPRO

OF THE APURE RIVER BASIN

RNATIONAL COOPERA

(1519 W) [3a] 1k sy
CIGINTU) 124 [ 121

JAPAN INTEH

o sandy  (7zp) oprenisg neg

ruoiy

 sindy /(g0L) [enentg

neop

F.45

MON . Bo o dop Bny il urr  Ae sy e qag g sl a0y wp dog Amy np unp  Awin sl a0 g3 wer
- . L . ! : L L h : : . n

v
3
(1530w panr] 1oty

3 2andyy / {012) vewmeg 1 "3 orereg / {0Q6) oUNOWSY 1uIng

(1887w} 12437 321w,




nt

uivopy

unf

(2/2) 10807 Jorep, AJIUOW

2]

'y 9

Huo

1) dag  fny myp unf  few, oy
H k- - 1 1 ) 1

T gagurp »q

5[ sonnueg / (nag) venfemesy

YIuopE

') dag Sny int unr Ay Idy
. - I . 1. HE -

i
-3z

CISIWE) 1an'] 9aukay

= orvrury s (vg) vaEmiv)

-

3 vson3n1og / ($68) oiEqor

(IS st Rivyy

() garag 1wy

THE REPUBLIC OF YENEZUELA
COMPREHENSIVE IMPROVEMENT

OF Till: APURE RIVER BASIN

JAPAN INTERNATIONAL COOPL

AGERCY

N

:RATIO

F.46



Elevation {m.MS1.)

Elevation {(m,MS$L)

Water Lovel, Discharge - Ave. in August

Water Level at
the Lowest Sectlon

N Max.{Ave}
S DR Mio.(Ave)
; SanFpreando | ||
: 5 Q=5131m3/s(Ave.lin Aug.) | [ Unilorn Flow
i Arichlina =
.‘ Ef Perref C=2908mafs Ground Level(R)
=2383m3/s g
S g Bl ausa) b . ﬁ}//
b
T o

25 - fl Extent of Influence of Orinoco R,
20"_“1‘—““:{—“1' ; — T t T T
20 40 60 - 80 100 120 140 160 180 200
Distance from River Mouth (km)
Water Level, Discharge - Ave, in March Water Love! at
the Lowest Seciion

60 - o

- Max.{Ave)
55 PN IR S - ;‘.;i;.(ﬁve)

SanFernando j . ff -

B Q=469m3/s(Ave. in Mar.y || Uniform Flow
50_ i - SO O S SO Ground L(vrl[L)
’ . Arichuna =
45 : Bl aman El‘Sausal I .:

A i ¥ z

! b3 : 2 o
g
L .._l . ¥ - i .
Exient of Influence of Orinoco R. J i
[ e e —r—t i T
20 40 60 80 100 120 140 160 180 200

Distance from River Mouth (km)

Fig. 442  Extent of Influence of Orinoco River

THE REPUBLIC OF YENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURE RIVER BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

F.47




Joary sIndy jo Ayoede)) [puuey) [npjuey £y B

UOURIGRUY + UIBIN -eoueee eumen) U ATUQ ——o _

(uny) WINO ISATY WIOI] 20URISI(]

ooh_ﬁ_omo_ _ ___oow__uoom__ﬁoﬂm“__ooﬂ _c
_
L~
| TeurdD 12 .
| — | | -
| _I _ opueuasg TeS | o
ourjowsyy a1Teng | i ; —
|
e o et |
1o/ | edins m ‘ T
L ........ _ ‘,l.. E . .......
_ rezRueYD
renzrig ULWes I¥ m
: il :
.ﬁwoo\.m mmummznmm

(s/gwt) Kyoedey) [puuey)) [npyjueg

THE REPUBLIC OF VENEZUELA
COMPREHENSIVE IMPROVEMENT

OF THE APURE RIVER BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

F.48



*ig oUYTouoY —

‘¥ ofatpy @3ueqrif] —

01TWNI0Y —

olriewied —

‘g edrang ____

E -UPJ
HES
S0
35
700

600

500

*y ourwoeqrolg — ~ z
aJUIDTH uwg —- J it "-:ol
¥ D:[,‘:Bdst,’[q—— = %- A

ienznig — R %
o 9 =
i 9 o 5}
o = )
18 .5 et
i 15 & 3 <
. oy —— TR £ .. .
¥ oo13TaRnY Ii:'m_'h' 5. 7
ueeg [y o 2 g
ik o
i H
it U gy
ita E (5
ortandy — ?; R O
il o8 g8 &
T o 0O g o bt
i [on B X Y7 [
: ; i - e -~
*aTp/ ¥ sengag_—— i a gd <
g &%
I —
a Y a ":
Ao <
[ -
7= .
el m
< E g
‘¥ esendnjaoyg 2 ® 4 e
'1g opueuiag ueg—— I
~
(1)
-y
& o
TATIP/ Y 1e1TY3— 3 ,;
BUNYDITIY e ,E‘] E
Q W
3 2%
- U
Ry
o @
. M
H evouTIQ ___ [ .
ZBPIQ Id : O 4

(uw) 221§ uyRiy

THE REPUBLIC OF YENEZUELA
COMPREHENSIVE IMPROVEMENT
OF THE APURIE RIVER BASIN

JAPAN INTERNATIONAL COCPERATION AGENCY

F.49




~ Sediment Load (ton/s)
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Sediment Transport Capacity {m3/s)
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Fig. 44.6  Sediment Transport Capacity of Apure River
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