MOVIMIENTOS DE EMBALSE
PARA TRES MODULOS CONSECUTIVOS
ESTADO APURE

ENERO 1972




OBIJETO

Como un complemento del "Proyecto de Control de Aguas y Recupe
racién de Tierras en el Estado Apure", que adelanta actuclmente la Dh.'eE
cién General de Recursos Hidréulicos, se requiere el conocimiento del ba
lance hidrico para tres médulos consecutivos, que as el objetivo de este in

forme y el cual ha sido elaborads por el ing. Alfredo Flores Espina.

INFORMACION DISPONIBLE

0) Estudio Hidrolégico Preliminar para el Médulo Experimental, Estado

Apure. Ing. Alfredo Flores e Hdr® Haydée de Avellan (Enero 1971)

b)  Movimientos de Embalse, Médulo Experimental Apure.

Ing. Alfredo Flores Espina (Mayo 1971)

METODOLOGIA

Se ha partido de la ecuacién:

VF=Vi+A-D¥ POG+ALIVIO (3.1)

VF = Voldmen Final (millones de md)
Vi = Vol&men Inicial (millones de m3)
A = Aportes (millones de m3)
D = Demandas ' (millones de m3)
POG = Pérdidas o Ganancias {miliones de m3)
ALIVIO = Alivio proveniente del Médulo anterior  (millones de md)




La forma de evaluar: VF, VI, A; Dy POG, 4)/0 fue explicado en
la Informacién Disponible“ "b" (aparte 3). El Alivio se refiere a los exce
sos de aguas provenientes del médulo consecutivo anterior (excepto para el
primer médulo cuyo valor es cero) y que van contribuir como aportes, para
el balance. Para este caso en parﬁCUldr y baséndonos en la caracterlsti~
cas fisicas y de funcionamiento de los médulos, la ecuacién ha sidq trans-
rormada a:

VF = VI +lAM * ASECA + (LL- EVA) * AHUMEDA + ALIVIO (3.2)

VF =  VolGmen Final (millones de m3)
Vi = VolGmen Inicial (millones de md)
LAM = Lémina Escurrida ( mts. )
s ASECA =  Area Seca ~ (m2)-:
AHUMEDA = Area Humeda (m2)
‘ LL = Lluvia , (mm)
. EVA =  Evaporacién (mm)

Alivio proveniente del Médulo anterior (millones de m3)

ALIVIO

Para la evaporacién se considerd un coeficiente de 0,80.

4.  RESULTADOS

Para los movimientos de embalses se ha hecho las siguientes conside

raciones:

4,1 Lluvia de Bruzual - Embalse lleno
4,2 Uuvia de Bruzual -  Embalse seco
4.3 Uuvia de San Fernando = Embalse lleno
4.4 Uuvia de San Fernando - Embalse seco


racior.es

En los Anexos 1, 2, 3 y 4 se presentan los resultados totales, prove

nientes de la computadora. A continuacién se da un resumen de los resul

tados:

MODULO - 1.
CONSIDERACION
1 P 3 4
Voltmen Méximo (106 x m3) 29.6 29.6 33.3 33.3
Voltmen Minimo (109 x m?) 5.1 3.6 5.6 3.6
Volémen Méximo Aliviado (106 x m3) 9.0 9.0 12,7 12,7
Cota Méxima (mts. ) 77.Y5 7718 77.20 77.20
Cota Minina ( mts. ) 76.10 7552 76.14 75,52
MODULO - 2
CONSIDERACION
2 3 4 .
Volémen Méximo (108 x m3) ) 35.3 36.8 35.3
Voltmen Miimo (]O6 X m3) 13, 6.0 12.0 5.3
Voltmen Méximo Aliviado (100 x m3) 14.7 14.7 16.2 14.7
Cota Méxima ( mts. ) 77 .24 77 .24 77.25 77 .24
Cota Mfnima ( mts. ) 76.61  75.87  76.51  75.76




MODULO - 3
CONSIDERACION
1 2 3 4

Voltmen Méximo (106 x m3) 38.0 38.0 39.9 39.9
Volomen Minimo (106 x m3) 19.8 8.4 17.0 6.9
VolGmen Méaximo Aliviado (106 x m3) 17.5 17.5 19.4 19.4
Cota Méxima ( mts. ) 77.29 7729 77«32 77.32
Cota Minima ( mts. ) 76.97 76.04 76.81 76.00

4. RECOMENDACIONES

En vista de la calidad y tiempo de registro de la informacién bésica
disponible, se debe considerar los resultados de este informe de cardcter

preliminar,

AFE.nv




A NEXOS



ANEXO N°1

LLUVIA DE BRUZUAL - EMBALSE LLENO




MOVIMIENTOS DE EMBALSE
MODULO FXPERIMENTAL APURE
EMBALSE _ 1
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ANO : 1965

MES LAMINA LLUVIA EVAPO_ AREA AREA  VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN COTA
ESCURRIDA RACTON HUMEDA SECA  INICIAL FINAL MEDIO ALIVID

(M) (M) (M) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M.
ENE
FEB
MAR
ABR
MAY
JUN .
JuL 94 230 121 2576.0 1275.0 20,6 25.2 22.9 4,6 77.08
AGO 140 260 120 2576.0 1275.0 20.6 26.6 23.6 6.0 77.10
SEP 170 100 129 2576.0 1275.0 20.6 22,7 21.6 2.1 77.03
ocT 172 37 162 2576.0 1275.0 20.6 20.4 20.5 060 T 76499 -
NJV 190 35 148 2558.0 1293.0 20.4° 20.7 20.5 0.1 77.00
DIC 93 1 196 2576.0 1275.0 20.6 17.8 19.2 0.0 76.92

. ; ANO : 1966
MES LAMINA LLUVIA EVAPO_ AREA AREA  VOLUMEN  VOLUMEN - VOLUMEN  VOLUMEN COTA
ESCURRIDA RACTON HUMFDA SECA. INICIAL FINAL MEDIO ALIVIO

(v (MM) (MM) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) = = (M)
ENE 0 o 220 2318.1 1532.4 17.8 13.7 15.8 0.0 76.72
FEB 0 0 250 1937.4 1913.6 13.7 9.9 11.8 0.0 76.49
MAR 0 19 2¢1 1575.8 227542 a,q9 6.9 8.4 0.0 ~ 16,29
ABR 2 47 223 1206.7 2554.3 6.9 5.1 6.0 0.0 76.15
MAY 12 115 161 - 1136.5 2714.5 Sl 5.3 5.2 0.9 76,10
JUN 36 150 123 11522 2698,3 5.3 6.9 6.1 0.0 76.15
JuL 240 450 93 1298.4 2552.6 6.9 17.9 12.4 0.0 16.52
AGO 210 190 121 2325.1 1525.9 17.9 24,2 21.0 3.6 77.01
SEP 300 172 123 2576.0 1275.0 20.6 26.3 23.4 5.7 77.09
ccr 295 140 155 257640 1275.0 20.6 24.7 22.7 4.2 77.07
NOV © 295 130 141 2516.0C 1275.0 Db T4 T2 A TR 2 T 0
DIC 190 33 170 2576, 0 1275.0 20.6 20.3 20.5 0.0 76.99



MOVIMIENTOS DE EMBALSE
MULCULOD EXPERIMENTAL APURE

EMBALSE _ 1
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ANO : 1967

MES LAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA

ESCURRINA FACION HUMEDA SECA INICTAL FINAL MEDIO ALIVIO

(MM) (MM) (MM) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M)
ENE e 2 201 2554.5 1296.5 2C.3 16.3 18.3 0.0 T6.87
FEDB 0 0 rardo 2175.9 1675.1 16.3 12.5 14.4 0.C Te.64 4 R T e
MAR (¢} 0 260 1818.6 2032.4 12.5 8.7 10.6 0.0 T6.42
AAR 18 T4 175 1465.6 23854% 8.7 d.1 B4 0.0 76.29
MAY 37 100 163 1415.4 2435406 8.1 8.6 He4 0.0 16.29
JU'N 189 37C 10¢ 1459.4 2391.0 8.6 17.2 12.9 0.0 4 At e L L S a
JuL 340 330 120 22¢1.7 1589.3" 17.2 27.9 22.5 7.3 17.07
AGO 420 240 123 2576.0 1275.0 20.96 29.6 25.1 9.0 77.15
SEP 420 140 123 2576.0 12715.9 20.6 21.0 23.8 6.4 77.11
oCcT 360 89 148 2976.C 1275.0 2C. 6 24.4 22.5 - 3.8 77.C6
NGV 310 7 Lb2 2576.0 1275.0 20.6 § 21.4 21.0 0.8 77.01
DIC 200 10 175 2576.0 1275.0 20.6 19.8 20,2 0.0 16,98 - T T T e e
ANO 3 1968

MES LAMINMA LLuvia EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA

ESCHRRIDA RACTON HUMEDA SECA. INICIAL FINAL MEDIO ALIVIO

(M™) (MM, (MM) (HA) (HA)  (MILL.M3Y) (MILL.M3) (MILL.M3) (MILL.M3) I e e s e

ENE (9] 0 198 2501.4 1349.6 19.8 15.8 17.8 .0 76.84
FEB 0 Q 216 2131.7 1719.3 15.8 12.1 14.0 0.0 T76.61
MAR c 17 264 1788.0 2063.0 12.1 8.7 10.4 0.0 76.41
ABR 32 61 164 1467.3 2383.7 8.7 8.4 8.6 0.0 76.30
MAY 45 98 130 1442.4 240846 Be4 9.4 8.9 c.C 16,32 — — T S
JUN 34 189 115 1535.5 2315.5 Y4 11.7 10.6 0.0 76.42
JUL 86 229 106 1747.9 2103.% 1171 16.2 13.9 = 0.0 I - % - 1 e e e
AGO 184 165 121 2168.2 1682.3 16.2 20.8 18.5 0.2 76.88
SEP 200 123 129 257040 1275.0 20.6 23.6 22.1 3.1 T R L e
[sien ) 197 26 169 2576,C 1275.0 26.6 20.3 20.4 0.0 76.99
NOV 80 23 158 25679 1303 e y—187 =195~ e T e P e o e e s
pic 10 ] 202 2399.3 14517 18,7 14.9 16.8 0.0

76.78




MOVIMIENTOS DE EMBALSE
MODULO EXPERIMENTAL APURE
EMBALSE _ 1
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ANO : 1969

YES LAINA LLUVIA EVAPO_ AREA AREA  VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN COTA
ESCURRIDA RACION HUMEDA SECA INICIAL FINAL MEDIO ALIVID

(MM) {uM) (MM) {HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M)
ENE [¢ 1 202 2051.1 1799.9 14.9 11.7 13.3 0.0 76.58
FER 0 7 236" 1743.7 2107.3 11.7 8.5 10.1 0.0 76.39
MAR 0 26 263 1447.9 2403.1 8.5 5.8 7.1 0.0 76.22
ABR 2 LE] 179 1198.8 ' 2652.2 .8 5.1 5.5 0.0 76,12
MAY 12 187 141 . 113644 2714.6 Sel 6.3 547 0.0 76.13
JUN 217 261 105 1245.5 2605.5 6.3 9.2 7.8 0.0 16.25
Jut 105 379 113 1516.8 2334,2 9,2 16.0 12.6 0.0 T6.54
AGO 132 313 120 2154.¢ 1697.0 16.0 23,0 19.5 2.4 16.94
SEP 117 169 142 2576.0 1275490 20.6 23.5 - 22,0 2.9 77.05
ocT 46 169 133 25156.0 1275.0 20.6 22.8 21.7 2.2 T7.04
NUV 22 23 144 257640 1275%.0 2046 18.5 19.5 0.0 76.94
DIC 2 34 157 2380.5 1470.5 19.9 16.6 17.5 0.9 76.82

ANGC : 1970

MES LAMINA LLUVIA EVAPN_ AREA AREA ~ VOLUMEN ~ ~ VOLUMEN- ~ VOLUMEN" ~ VOLUMEN —— COTA

ESCURRIDA RAC1ON HUMEDA SECA . INICIAL F INAL MEDTO ALIVIO

(M%) (M) (M) (HAY (HAY  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) Mt
ENE 0 1 138 2204.5 1646.5 16.6 13.3 14.9 0.0 76,67
FEY 0 31 209 1897.2 1653.8 13.3 10.7 12.0 0.0 76,50
MAR 0 0 267 1656, 1 2194.9 10.7 7.2 8.9 0.0 76,32
£BR 0 17 228 1326.0 2525.0 7.2 5.0 6.1 0.0 76,15
May o 1456 149 1121.3 2129.7 5.0 5.3 541 0.0 76.10
JUN 6 250 i21 1143.4 2701.6 5.3 7.2 6.2 0.0 76.16 -
JUL 48 300 11 1329.8 2522.2 T52 1.2 9.2 2.9 76,34
AGO 121 250 108 1703.7 2147.3 11.2 16.6 13.9 0.0 76,61
SEP 200 270 169 22C6.2 16449 16.6 23.9 '20.3 3.4 76.98
22.9 21.8 2.4

ocr 129 i%C 140 2576.0 1275.0 20.6 77.04

BRI L el I, M Y



MOVIMIENTOS DE EMBALSE
MODULO EXPEKIMENTAL APURE
EMBALSE _ 2
‘###t*’?*##*q“**##*t*x‘ﬂ'**#****ﬁ**VF"‘*‘**‘t#*”‘“*‘***t##**‘#*tv***"**‘#‘***‘*‘l*‘$*‘*****¥*3***“*‘.‘***'t**
AND : 1965 )
MES LAMINA LLUVIA EVAPO_ AREA AREA  VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN COTA
ESCURRIDA RAC 0N HUME DA SECA  INIGIAL FINAL MEDIO ALIVIO

(MM) (M) (MM) (hA) (HA)  (MILL.M3) (MILL.M3) (MTLL.M3) (MILL.M3) M.}
ENE
FEB - -
MAR .
ABR
MAY
i o W on e B N e St Rl
JuL 94 230 121 257640 1275.9 2046 27.6 24,1 7.0 77.12
AGG 140 260 120 2576,9 1275.0 20.4 28.9 24.8 8.4 77.14
SEP 170 100 129 2576.C 1275.90 20.6 25.0 22.8 4.5 71.07
ocT 172 37 162 2576.0 1275.0 20.6 22.7 —21.7 2.2 - 17.04 -
NOV 190 315 148 2576.0 1275.0 2C.6 23.2 21.9 2.6 77.04
pIC 93 1 196~ 2576.C 1275.0 20.49 2042 20.4 “0.9 76299

) ANO : 1966
MES LAMINA LLUVIA EVAPO_ ARFA AREA  VULUMEN  VOLUMEN - VOLUMEN  YOLUMEN COTA
ESCURPIDA RACION HUMEDA SECA.  INICIAL FINAL MEDIO ALIVID : s

(M%) (M) (M) (HA) (HAY  (MILL.MS) (MILL.M3) (MILL.M3) (MILLLM3) Mg ) o o e
ENE o c 220 2539.1 1311.9 20.2 18.1 19.1 0.0 76.92
FEB 0 9 250 2343.1 1507.9 3.1 15.8 16.9 0.0 76.79
pAR 0 19 261 2126.9 172441 15.8 14,1 14.9 0.0 T6.67
ALY 2 42 225 1971.2 1879.8 14.1 13.8 13.9 0.0 76.61
MAY 12 115 161 1944.9 1996.1 13 81551 ©15.0 - 0,0 76,67 e
JUN 16 150 123 2162.2 1684, 83 16.1 20.2 18.2 0.0 16. 86 o |
JuL 240 450 9 2544.,0 1307.0 20.2 35.3 27.8 14.7 T7 024 o e e
AGO 270 190 121 2576.0 1275.0 20.6 28.8 24.7 8.2 77.13
sep 300 172 123 2576.0 1275.0 20.6 28.7 24.6 8.1 B T B
ocT 295 140 155 2576.C 1275.0 20.56 27.1 23.8 6.5 77.11
NOV 295 130 141 2576.0 1275,0 - 20;6-———27,1————23,9 6.6 17.11
DiC 190 33 170 257640 1275.90 20.6 22.7 21.6 2.1 77.04
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MOVIMIENTOS DE EMBALSE
MGDULO EXPERIMENTAL APURE

EMBALSE _ 2
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ANC : 1967
MES I AMINA LLUVIA EVAPO_ AREA AREA  VOLUMEN  VOLUMEN  VOLUMEN  VDLUMEN COTA

ESCURRIDA RAG 10N “HUMEDA SECA INICIAL FINAL MEDIO ALIVID
(MM) (MM) (MM (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M.)

ENF 0 2 201 2576.0 1275.0 20.6 18.8 ° 19.7 C.0 76.95
FEB ¢ 0 220 2415.3 1435,7 18.8 17.0 17.9 0.0 76.84
MAR 0 b} 260 2239.7 1611.3 17.0 14.7 15.8 0.0 76.72
ABR 18 T4 175 2026.0' 1825.90 14.7 16.0 15.4 0.0 76,70
MAY 37 100 163 2152.9 1698.1 16.0 18.4 17.2 0.0 76.80
JUN 185 370 105 2371.9 1479.5 18.4 30.3 24.3 9.7 1712
Jut 340 330 120 2576.0C 1275.0 20.6 33.3 26.9 12.7 77.21
AGO 420 240 123 2576.C 1275.0 20.6 31.9 2443 11.4 17.19
SEP 6420 140 123 2576.0 127540 2046 29.4 - 25.0 8.9 T7.14
ocy 360 89 143 2576.0 1275.0 20.6 26.8 23.7 6.2 17.10
NOV 310 r 162 2576.0 1275.0 2046 “2347 22.2 3,2 77.05
DIC 200 10 17% 2576.0 1275.0 20.6 2241 21.4 1.6 77.03 o - -

ANO : 1968
MES LAMINA LLUVIA EVAPD_ AREA AREA  VOLUMEN = VOLUMEN  VOLUMEN  VOLUMEN COTA

ESCURRIDA RACION HIUUMEDA SECA INICTAL FINAL MEDIO ALIVIO
(umy) (MM) (MM) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) M) A

ENE 0 b} 198 2516.C 1275.0 20.6 18.9 19.7 0.0 76.9%
FEB 0 0 216 241643 1434.7 13.9 17.1 18.0 0.0 76.85
MAR 0 19 264 22417.17 1603,.3 17.1 15.1 16.1 0.0 T6.74
AbBR 32 61 164 2065.6 1785.4 15.1 16.6 15.8 0.0 76.72 .
MLY 45 93 130 2204,6 1646.4 16.6 19.6 18.1 0.0 THBE T e e e
JUN 34 139 115 2432.4 1363.6 19.6 24.8 22.2 4.2 77.05 . -
JUL 86 239 106 2516.0 1275.0 20.6 28.0 24.3 Te4 77.12
AGD 184 165 121 2576.0 1275.0 20.6 27.0 23.8 6.5 77.11
SEP 200 123 129 2576.0 1275.0 20.6 26.0 23.3 il ks 1T 09— rmmnm i
ncY 197 26 169 2576.0 1275.0 20.6 22.6 21.6 2.1 77.03
NOV RO 23 158 2576.0C 1275.0 20.6 21.3 20,9 0.7 77.01
DIC 10 0 202 2576.0 1275.0 20.6 18.9 19.7 0.0 16.95
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MES

ENE

Ftn
MAR
ABR
MAY
JUN
JUL
AGD
SEP
ocry
NOV
DIt

ENE
FEd
MAR
AuR
MAY
JUN
Jul
AGO
SEP
ocT

PP p—e——

MOVIMIENTOS DE EMBALSE
MODULO EXPERIMENTAL APURE

EMBALSE 2

LAMIA LLUVIA EVAPO_
FSCURRIDA KACTON
(M) (8v) (M)

e 1 202

0 7 236

0 26 263

2 85 179

12 187 141
27 261 195
105 379 113
132 313 120
T 167 142
46 169 133
22 23 144
2¢ 34 157
LAMINA LLUVIA EVAPO_
ESCURRIDA RACION
(um) t4M) (M)
0 1 138

0 31 209

o 0 257

C 17 223

s 146 149

6 250 121
43 300 111
121 250 108
200 2170 109
109 150 14C

ANC : 1969
AREA AREA VOLUMEN
HUMEDNA SECA INICIAL
(HA) (HA)  (MILL.M3)
242045 1430.5 18.9
2273.8 157242 17.4
2113.2 1737.8 15.6
197C.6 1840.4 14.1
2084.5 176645 153
24h9.6 1331.4 19.4
2576.0 1275.9 206
2576.C 1275.9 20.6
25764.C 1275.0 2C.6
2576.0 1275.0 20.6
2576.0 1275.0 ?20.5
2576.C 1275.0 20.6
ANO : 1970

AREA AREA VOLUMEN
HUMEDA SECA INICIAL
(HA) (HA)  (MILL.M3)
2576.C 1275.0 20.6
2437.9 1413.1 19.1
2349.1 1501.9 18,1
21019 1749.1 15.5
1998.5 1852.5 14.4
2269.5 1531.5 1143
2576.0 1275.0 22.6
2576.C 1275.0 20.6
2576.0 1275.0 20.6

2575.0 1275.0

20.6

VOLUMEN
FINAL
(MILL.M3)

17.4
15.6
1441
15.3
19.4
26.5
3.7
30.2
25.9
25,1
20.8
— 2048

VOLUMEN
FINAL
(MILLJM3)

19.1
18.1
15.5
l4.4
17.2
23,2
29.0
28.7
30.2

VOLUMEN
MEDLO

VOLUMEN
ALLIVIO

(MILL.M3)

(MILL.M3)

2543

13.1
16.5
14.8
14.7
17.4
23.0
26.1
25.4
23s2
22.9
20.7
20.7

¥ -

COH N ~OrOOCOO0O0O
e ¢ o s e s &

WWORWOr~000C0O20C

VOLUMEN VOLUMEN
MEDIO ALIVIOD
(MILL.M3) (MILL.M3)

19.8
18.6
16.8
14.9
15.8
20.3
24.8
24,6
25.4 5
22.9

DO DUWNOOOOO0

i e o © 8 o o & 8 o

NS ~NO0000

COTA

(M)
76.£6

76.76

76,67 J

T6.66

76.81

Tl Qe
77.18

77.156

77.09

77.08

77.00

PT o Q) e e e

cova

L

76.96

T76.89

T6.78

T76.67

) DO 7 S
76 .98

77.14 Sage

77.13

15 - AU R S-S
77.08 '
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MOVIMIENTOS DE EMBALSE

MODULO EXPERIMENTAL APURE

EMBALSE _

3
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ME S

ENE
FES
MAR
AR
MAY
JU\|
JuL
AGO
SEP
0ocT
NuUV
oIC

MES

ENE
FEB
MAR
A8R
MAY
JUN
JUL
AGD
SE R
ocr
NV
oIC

LAMINA

ESCURRIDA

(MM)

94
140
L7C
172
199

98

LAMINA

ESCURRIDA

(VM)

—
NN O OO

36
240
270
300
295
295
190

LLUVIA

(Mm)

230
260
100
37
35

LLUVIA
(uM)

Q
.0
19
42
115
150
450
190
112
140
130
33

EVAPO_
RACION
(MM)

121

129
162
148
196

EVAPOD_
RACION
(MM)

220
250
261
223
161
12
23
121
123
155
141
170

ARECA
HUMEDA
(HA)

257640
2576.C
2576.0
2576.0
2576.0C
2576.0

AREA
HUMEDA
(HA)

2576.0
2576.0
2537.3
2530C.0
2576.0
2516.0
2576.0
2576.0
2576.9
257640
2576.0
2576.0

ANG @ 1965
AREA VOLUMEN
SECA INICTAL
(HA)  (MILL.M3)
1275.0" 2046
1275.0 2C.6
1275.0 20.6
1275.0 2046
1275.0 20.6
1275.0 20.6
ANO : 1966
AREA VUOLUMEN
SECA INICTAL
(HA)  (MILL.M3)
1275.0 20.6
1275.0 20.6
1313.7 20.2
1321.0 20.1
1275.0 20.6
1275.0 20.6
1275.0 20.6
1275.0 20.6
1275.0 20.6
1275.0 20.56
1275.0 20.6 -
1275.0 20.6

VOLUMEN
FINAL
(MILL.M3)

29.9
31.3
27.4
25.1
25.6

VOLUMEN
FINAL
(MILL.M3)

20.8
20.2
20.1
21 .4
25.1
27.1
33.0
31.2
31.0
29.5
29.5
25.1

22.5 "

VOLUMEN

VOLUMEN COTA
MEDIO ALIVIN
(MILL.M3) (MTLL.M3) (M.)
25.3 J.4 77.15
25.9 *10.7 77. 8
24.0 6.8 77. .1
22.8 45 17.07
23.1 5.0 77.08
21.6 2.0 77.03
VOLUMEN VOLUMEN COTA
MEDIO ALIVID
(MILL.M3) (MILL.M3) (MY
20.7 0.2 T7.00
20.4 0.0 16.99
20.1 0.0 T6.97
20.7 0.8 77.01
22.8 4.5 - 7T7.07
23.8 645 77.11
29.3 17.5 77.29
25.9 10.6 77.17
25.8 10.5 TT.17
25.0 8.9 77.15
25.0 8.9 1.5
4.5 77.07

22.8




MOVIMIENTOS DE EMBALSE
MONULO EXPERIMENTAL APURE
EMBALSE 3
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ANO : 1967
MES LAMINA LLUVIA EVAPO_ ARFA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
ESCURRINA RACICN HUME DA SECA INTCIAL FINAL MEOTIO ALIVIO S -

(M) (“4) (MM) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M)
ENE 0 2 201 2576.0 1275.0 20.6 21.2 20.9 0.6 77.01
FEB 0 0 220 2516.0 1275.0 20.6 - 20.8 20.7 0.2 L
MAR ¢ 0 2¢0 2576.C 1275.0 20.6 19.9 20.3 0.0 16.98
ABR 18 14 175 251841 ° 1332.9 19.9 23.3 21.6 2.7 77.03
MAY 3T 170 163 . 2576.C 1275.0 20.6 25.0 22.8 4.4 17.07
JUN 185 3710 1C5 . 2576.C 1275.0 20.6 35.0 27.8 14.5 7.2 T
Jul 340 330 120 2576.0 1275.0 20.6 35.7 28.1 15.1 17.25
AGH 420 240 123 2576490 1275.0 2C.0 34,3 27.4 13.7 17,23~
SER 420 140 123 257640 1275.0 20.56 31.7 . 26.2 11.2 77.18
ocr 360 89 148 2576.0 1275.0 0.6 29.1 24.9 8.6 17.14
NUV 310 7 162 2576.C 1275.0 20.6 2641 23.3 549 17.09
DIcC 200 10 175 - 2576.C - 1275.0 2 el Rl G 2D i P it & 6400 5

ANO : 1968
MES LAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
ESCURRIDA RACION HUME DA SECA. INICIAL FINAL MEDIO ALIVIO

(MM) () (MM) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) - (Mg —
ENE 0 [y} 198 2576.0 1275.0 20.6 21:2 20.9 0.7 77.01
FEB 0 0 216 2576.0 1275.0 2046 20.9 20.7 0.3 77.00
MAR 0 19 264 2576.0 1275.0 20.6 20.4 20.5 0.0 16.99
AHYR 32 51 164 2556.C 1295.0 2044 23.7 22.0 3.1 77.05
MAY 45 93 130 2516.0 1275%.0 20,06 ~—25:7 23 s e T R OB T e o e
JUN 34 189 119 2576.0 1275.0 20.6 28.2 24.4 7.7 77.13
JuL 36 239 1U6 2576.0 1275.0 2C.6 30.4 25,9 9.8 L L e
AGD L84 165 121 25756.C 1275.0 20.6 29.4 25.0 8.8 77.15
SEP 200 1.2 129 257%6.0 1275.0 2046 28,4 24.5 7.8 B s
ocT L37 26 169 2516.0 1275.0 2C.6 25.0 22.8 4.4 77.07
NOV 80 23 158 2976.0 1275.0 : 20623, 71— 2213} —-77.05 o
DIC 10 0 202 2576.0 1275.0 20.6 21.3 20.9 0.7 77.01

SR p———
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VOVIMIENTOS DE EMBALSE
MODULO EXPERIMENTAL APURE
|
EMBAL SE 3
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ANO : 1969
MES LAMINA LLUVIA EVAPO_ AREA AREA  VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN coTa
ESCURRIDA PAC 1IN HUME DA SECA  INICIAL FINAL MEDIO ALIVIO

(MM) (MM) (M) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M)
£NF 0 1 202 2576.C 1275,0 20.6 21.2 20.9 0.6 77.01
FED 0 7 736 257640 1275.0 20.6 20,6 20.6 0.1 77.00
MAR 0 26 263 2576.C 1275.0 20.6 20.6 20.6 c.0 77.00 .
AR 2 33 179 257448 1276.2 20.6 23.8 22,2 3,2 77.05
MAY 12 187 141 2576.C 1275.0 20.6 274 24.0 6.8 77.11
JUN 27 261 105 2576.C 1275.0 20,6 30.2 25.4 9.6 17.16
JuL 105 179 113 2516.C 1215.0 20.6 34,1 27.3 13.5 77.22
AGD 132 113 120 2576.C 1275.0 20,6 32,6 26.6 12.0 77.20
sep 17 169 142 257640 127540 2046 28,2 24,4 7.1 77.13
ocT 46 169 133 2576.0 1275.0 26.6 27.5 24.0 6.9 77,11
NUV 22 23 L4 2576.0 1275.0 20,6 23.2 21.9 2.6 17.04
nIC 20 34 157 257540 1275.0 20.6 23,2 21.9 2.6 77.04

. AND 1 1970
MES LAMINA LLUVIA EVAPO_ ARE A AREA  VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN €oTA
ESCURRINA RACION HUMEDA SECA. INICIAL FINAL MEDTO ALIVIQ

(uv) (MM,) (uM) 1HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) {(MILL.M3) ™M, - -
ENE o 1 138 257640 1275.0 20.6 21.5 21.0 0.9 2 00) e S
FER o 3 209 2576.0 1275.0 20.6 21.8 21.2 142 77.02
MAR 0 e 2e7 2676.0 1275.0 20.% 19.8 20.2 0.0 76.93 S
Aunr 0 17 225 2504.6 1346 .4 19.8 20,4 20.1 0.0 76,97
MAY 0 146 149 256C.1 1290.9 20.4 25,8 23.1 5.3 T e
JUN 6 250 121 2575.,0 1275.0 2C.6 29.3 25.0 3.8 7. 14 v
JuL 48 300 111 2576.0 1275.0 20.6 31,4 26.0 10.8 77.18
AGO 121 250 108 2576.0 1275.0 20,6 31,1 25.8 10.5 77.17
SEP 206 21C 109 2575.C 1275.0 20.6 32.6 26.6 12.0 77.20 s =

7.1 17.12

ocY 109 150 140 2576.0 1275.0 20.6 2T.7 24.1

R o N G N e



ANEXO N°2

LLUVIA DE BRUZUAL - EMBALSE SECO




MOVIMIENTOS DE FEMBALSE

| MODULO EXPERIMENTAL APURE
EMBALSE _ 1 5
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ANG : 1965

\
MES LAMINA LLUVIA EVAPO_ AREA AREA  VOLUMEW  VOLUMEN  VOLUMEN  VOLUMEN coTA i
ESCURRIDA RACION HUMEDA SECA  INICIAL FINAL MEDIO ALIVIO T - ‘
(MM) (MM) (MM) (HA) (HAY  (MILLeM3) (MILL.M3) (MILL.M3) (MILL.M3) (M) \
: ; il L. 0 T B— ~ |
ENE 4 , ‘
| FEB - PR o = e e
. MAR : e
I ABR
MAY
| JuL 94 230 121 0.0 3851.0 0.0 3,6 1.8 0.0 75.52
| AGOD 140 260 120 994 .4 285646 3.6 9.2 6.4 0.0 76417
| SEP 170 100 129 1519.7 2331.3 9,2 13.2 11.2 0.0 76.45
ocr 172 37 162 1835.0 1966.0 -13.2- 14.8 14.0 0.0 76.62
NOV 190 35 148 2037.6 1813.4 14.8 16.5 15.7 0.0 76.71
DIC 28 1 196 2200.6 16504 16.5 14.7 15.6 0.0 — ¢ T e e s e
. ’ ANO : 1966 - -
MES LAMINA LLUVIA EVAPO_ AREA AREA  VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN cova
“* ESCURRIDA RACICN HUMEDA . SECA . INICIAL ~ FINAL MED IO ALIVID ' . i
(M) (M) (M) (HAY  (HAY  (MILL.M3) (MILL.M3) (MILL.M3) THILL.M3) - (M.} = T ‘
‘ ENE 0 0 220 2031.6 1819.4 14.7 11.2 12.9 0.0 76.55
. FEB 0 0 250 1697.9 2153.1 11.2 7.8 9.5 0.0 76.35 |
MAR 0 19 261 1381.1 2469,9 7.8 5.1 6.5 0.0 76.18
ABR 2 42 223 1136.5 2714.5 5.1 3.6 4.4 2.0 16.76
MAY 12 115 161 996.9 2854.1 3.6 3.9 3.7 0.0 L S
JUN 36 159 123 1016.0 2835.0 3.9 5.4 4.6 2.0 76,07
JuL 240 450 93 1160.2 2690.8 5.4 16.2 10.8 0.0 76.43
AGO 270 190 121 2169.4 1681.6 16.2 22.8 19.5 2.2 76.94
SEP 300 172 123 2576.C 1275.0 20,6 - 26,3 — 23,4 5.7 N L
ocT 295 140 155 25176.0 1275.0 20,6 24.7 22.7 4,2 17.07
NOV 295 130 141 2576.0 1275.0 20,6 24,8 D95 Pl 2 17.07 = T
nic 190 33 170 2576.0 1275.0 20.6 20.3 20.5 0.0 76.99
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MOVIMIENTOS DE EMBALSE

MODULO EXPERIMENTAL APURE

EMBALSE _

1
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MES

ENE
FEB
MAR
AHK
MAY
JUN
JUL
AGO
SEP
ocT
NOV
DIC

MES

ENE
FEH
MAR
ABR
MAY
JUN
Jul
AGO
SEP
acy
roy
oIc

LAMINA
ESCURRIDA
(M)

c oo

420

200

LAMINA
ESCURRIDA
{Mu)

o
C

e
32
45
A4
86
134
200
197
80
10

LLUVIA

(MM)

[= e RN

T4
1170
3706
330
240
140

10

LLUVIA

MM

(MM)

201
220
260
175
163
1C5
12¢C
123
123
148
162
175

(MM)

198
216
264
164
130
115
106
121
129
169
1538
202

EVAPO_
RACION

EVAPO_
RACION

AREA
HUMEDA
(HA)

2554.5
2175.9
1418.6
1465.6
1415.4
1459.4
2261.17
2576.C
2576.0
257640
2576.0
2516.0

AREA
HUML DA
{HA)

2501.4
2131.7
1788.0
1467.3
1442.4
1535.5
1747.9
2108.2
2576.0
2516.C
26547.9
2399.3

ANO : 1967

AREA VOLUMEN

SECA INICIAL

(HAY  (MILL.M3)
1296.5 2043
1675,1 16.3
2032.4 12.5
2335.4 3.7
2435,6 a,1
2391.6 8.6
1589.3 17.2
1275.0 20.6
1275.0 20.6
127%.0 2045
1275.0 2046
1275.0 20.6

AND : 1968

AREA VOLUMEN

SECA INICEAL

(HA)  (MILL.M3)
1349.56 19.8
1719.3 15.48
2063.0 12.1
2383.7 8.7
2408.6 H.4
2315.5 Va &
2103.1 8%
1682.3 16,2
1275.0 20.6
1275.90 0.6
1303.1 20.3
1450.7 13.7

VOLUMEN
FINAL
(MILL.M3)

1
1

~ T BN
N e Ww

1
27.9
29.8
27.0
24 .4
21.4
19.8

.
.
.
.
.
.
.

VOLUMEN
FINAL
(MILL.M3)Y

14.9

VOLUMEN
MEOIO
(MILL.M3)

18.3
l4.4
10.6

8.4

8.4
12.9
22.5
25.1
23.8
22.5
21.0
20.2

VOLUMEN -
MEDIO
tMILL.M3)

17.8
14.0
10.4

8.6

8.9
10.6
13.9
18.5
22.1
20.4
19.5
16.8

VOLUMEN
ALIVIO
IMILL.M3)

VOLUMEN
ALIVID
(MILL.M3)

Swoocoococooo

e ®© & o e o s o 0 o s o

QoOoOO=NVNITODODOOCO

corve

(M.)

T6.87
76.64
T6.42
76.29
76.29
16.55
17.07
TT+15
77.11
T1.06
77.C1

16.98

TUTA

B0 e W by ] Pl T
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MES

ENE
FEB
MAR
ABR
MAY
JUN
JUL
AGO
SEP
ocT
NGOV
eIc

ENE
FEB
MAR
ABR
MAY
JUN
JuL
AGO
SEP
ocrT

oty R

I AMINA
ESCURRTDA
(M)

ND OO

12

105
132
17
45
22
20

LAMINA
ESCUKKIDA
(MM)

CcCOoOOOD0

121
200
109

LLUVIA

(MM

1

7
26
373
187
261
YA
3
109
169
23

24

LLUYTA

()

|
31
o)
L/
146
250
300
2590
210
150

EVAPO_
RACION
(MM)

202
23¢
263
179
141
105
113
126
142
133
144
157

EVAPO_
RACION
{MM)

138
209
207
228
149
121
111
108
109
140

MOVIMIENTOS DE EMBALSE

MOCULN EXPERIMENTAL APURE

AREA
HUMEDA
{HA)

2951.1
1763.7
1447.9
1198.38°
1136.4
1245.5
1516.8
21%4.0
257640
2576.C
2576.C
21330.5

AREA
HUME DA
(HA)

2204.5
1897.2
1656.1
1326.0
1121.3
1149.4
1328,8
1703,7
2206.2
2516.0

EMEALSE

1

AND @ 1969

i
i

VOLUMEN coTA

AREA VOLUMEN VOLUMEN VOLUMEN
SECA INICIAL -INAL MECIO ALIVIQ
(HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M)
179949 14.9 11.7 13.3 0.0 76.58
21067.1 1.7 8.5 10.1 0.0 76.39
2403,1 445 5.8 7.1 c.C 76.22
2652.2 %3 5.l b 5 0.0 7o.12
2714.6 H.1 6.3 5.7 C.0 16.13
260545 65 3 9.2 e Qe =T y25
2334,2 9.2 16.0 12.6 0.0 76.54
1697.0 16,9 23.0 19.5 2.4 76.94
1275.0 20.6 23.5 22.0 2.9 77.05
1275.0 20,06 2.8 21.7 - 2.2 17.04
1275.0 2045 18.5 19.5 0.0 76.94
1470.5 18.5 16.6 - 17.5 0.0
ANDO @ 1970
AREA VULUMEN VULUMEN VOLUMEN VOLUMEN ©CoTa
SECaA INTCIAL FINAL MEDIO ALIVIO
(HA)  (MILLM3) (MILLJM3) (MILL.M3) (MILL.M3) M)
1646.5 16.6 13.3 14.9 0.0 16.67
1953.93 13.3 10.7 12.0 0.0 76.50
2194.9 10.7 7.2 8.9 0.0 16.32
252540 7.2 5.0 6.1 0.0 16415
272941 5.0 5.3 5.1 0.0 76.10
2701.6 53 T2 6.2 n.0 76.16
2522.2 T+2 11.2 9.2 —= 00" —16.3%
2147.3 11.2 16.6 13.9 0.0 76.61
1644 .8 16.6 —23.9 20.3 3.4 76,98
127%.0 2045 | 22.9 21.8 2.4

16.82 -
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MOVIMIENTOS

NE EMBALSE

MODULO EXPERIMENTAL APURF

EMBALSE

2
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ENE
FEB
MAR
AER
MAY
JUN
JUL
AGD

ocT
NV
DIC

MES

ENE
Fed
MAR
ABR
MAY
JUN
Jut
AGO
SEP
nerv
NOV
o1c

LAMINA

ESCURRINA

(MM)

140
170
172
19C

98

LAMINA

ESCU~RIDA

(MM)

LLUVIA

(Mv)

230
260
120
37
35

LLUVIA
M)

|

0
19
42

115
1590
450
190
172
140
130

EVAPU_
RAC 1ON
(M4)

121

129
152
148
196

EVAPO_
RACITON
(Mm)

220
250
2951
223
161
123

93
121
123
155
141
17C

AREA
HUMEDA
(HA)

c.0
12'5.4
1966.7
2430.7
2516.C
2516.0

AREA
HUME DA
(HA)

2539.1
2343,1
212649
1971.2
1944 .9
2162.2
2544,0
2576.C
2576.C
2576.0
2576.0
2576.C

ANC : 1965

AREA VOLUMFN

SECA  INICIAL

(HA)  (MILL.M3)
3851.0 0.9
26135 ,6 6.0
1884.3 14.9
1370. 3 19.5
1275.0 20.%
1275.0 20.6

AND : 1960

AREA VOLUMEN

SECA  INICIAL

(HA)  (MILL.M3)
1311.9 20.2
1507.9 13.1
17241 15.9
1879.8 14,1
19061 13.9
1686.3 16.1
1307.0 20.2
1275.0 20.6
1275.0 20.6
1275.0 20.6
1275.0 20,6
1275.0 20.6

VOLUMEN VOLUMEN VOLUMEN
FINAL MEDIO ALIVID
(MILL.M3) (MILL.M3) (MILL.M3)
6.0 3.0 0.0

14,0 10.0 0.0
19.5 16.8 Q.0
22.0 20.8 1.4
23.2 21.9 246
20.2 20.4 0.0
VOLUMEN VOLUMEN VOLUMEN
FINAL MECIO ALIVID
(MILL.M3) (MILL.M3) (MILL.M3)
18.1 19.1 0.0
15.8 16.9 0.0
14,1 14.9 0.0
13.8 13.9 0.0
16.1 15.0 0.0
20.2 18.2 0.0
35.3 27.8 14.7
28.8 2447 8.2
28.7 24.6 8.1
27.1 23.8 6.5
271 23806
22.17 21.6 2.1

COTA

(M.}

75.87
76.38
76.78
77.01
77.04
T6.99

COTA
(M.

76.92
76.79
T6.67
76.61
76 .67
T7€.86
17.24
T7.13

o~
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MGVIMIENTOS DE EMBALSE

MODULO EXPERIMENTAL APURE

EMBALSE

2
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ENE
FEB
MAR
ABR
MAY
JXI\J
JulL
AGD
SEP
ceT
NIV
DIC

MES

ENE
FEB
MAR
A3R
MAY
JUN
Jut
AGH
SeEP
ocT
NOV
DiC

LAMINA
ESCURRIDA
(4M)

LAMINA
ESCURKIDA
(M)

LLUVIA
(vM)

2

0

9]
T4
106
370
330
240
140

10

LLUVIA

EVAPO_
RACIUN

(MM )

201
220
260
175
163
05
1¢0
123
123
148
162

p b7 1

EVAPO_
RACION

(MM)

198
216
264
164
130
115
106
121
129
169
158
202

AREA
HUMEOA
(HA)

2576.C
2415.3
2239.17
2026.0
2152.9
2371.5
2616.0G
2576.0
2576.0
2516.C
2516.C
2516.0C

AREA
HUMEDA
{HA)

2576.C
2416.3
224117
2065.06
22C4.6
2482.4
2576.C
2576.0
2576.0
2516.0
2576.C
2¢76.C

ANC : 1967
AREA  VOLUMEN  VOLUMEN
SECA  INICIAL FINAL
{HA)  (MILL.M3) (MILL.M3)

1275.0 20.6 18.8
1435.7 18,3 17.0
1611.3 17.0 14.7
1825.0 14,7 16.0
1693.1 16.0 18,4
1479.5 18.4 30.3
1275.0 2040 33.3
1275.0 20.6 31.9
1275.0 20.6 29.4
1275.0 26.6 26.8
1275.0 20,6 . 23,7
1275.0 20.% 22.1

ANG : 1968
AREA  VOLUMEN  VDLUMEN
SECA  INICIAL F INAL
(HA)  (MILL.M3) (MILL.M3)

1275.0 20.6 18.9
1434.7 18.9 17.1
1603.3 17.1 15.1
1785.4 15.1 16.6
1646.4 16.6 19.6
1368.6 19.6 24.8
1275.0 20.6 28.0
1275.0 20.6 27.0
1275.0 20.6 26.0
1275.0 20.6 22.6
1275.0 2056——21%3
1275.0 20.6 18.9

VOLUMEN
MEDIO
(MILL.M3)

19.7
17.9
15.8
15.4
17.2
24.3
26.9
26.3
25.0
23.7
22.2
21.4

VOLUMEN
MEDIQ
(MILL.M3)

19.7
18.0
16.1
15.8
18.1~
22.2
24.3
23.8
23.3
21.6

2097

19.7

VOLUMEN
ALIVIO
(MILL.M3)

’ B o
~—WOom~=NYOOOCOO

® o o 4 ® o o o s s o o

PNNTHFNINNDODTDODOO

VOLUMEN
ALIVIO
(MILL.M3)

ooNwVwWerNsrCOODOOC

SRmaEs 4 05 S

oO~NFPUSLNODOCOOC

COTA
(e O/ ) Emaae e

76.95
76.85
76.74
T76.72

16,85 T

77.05

S L Y —

77.11
P09
77.03

76.95

B i T Sl Y




FOVIMIENTOS DE EMBALSE
MODULO EXPERTMENTAL APURE
EMBALSE _ 2
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ANG 2 1969

MES 1 AMINA LLUVIA EVAPO_ AlEA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
ESCURRIDA RACIUN HUMEDA SECA INICTAL FINAL MEDIO ALIVIO

{MM) (™M) (MM) [HA) (HA) . (MILLGM3) (MILLWM3) (MILL.M3) (MILL.M3) (M.)
ENE 6] 1 202 2420.5 1430.5 18.93 17.4 18.1 0.0 76.86
FEB 0 7 236 2278.8 1572.2 17.4 15.6 16.5 C.0 T6.76
MAR o] 26 2673 2113.2 1737.38 156 14.1 . 14.8 0.0 T6.67
AR 2 83 119 197C.6° 1880.4 14.1 15.3 14.7 C.0 76.66
MAY 12 187 L4l 2CC4.5 176645 15.3 19.4 17.4 0.0 76.81
JUN 27 261 105 246S5.06 1381.4 19.4 26495 23.0 6.0 77.08
JUL 105 379 113 257640 1275.0 20.6 31.7 26.1 11.1 77.18
AGN 132 3 120 2576.0 1275.0 20.06 30.2 25.4 9.6 77.16
SEP 1y 169 142 2576.0 1275.0 2046 25.9 - 23,2 5.3 77.06
ocr 46 169 133 2576.C 1275.0 20.6 25.1 22.9 4.6 77.08
NGV 22 21 144 2576.C 1275.0 2C.5 "20.8 20.7 C.3 77.00
DIC 20 34 157 2576.C 1275.0 2C.0 20.8 20.7 0.3 77.00

ANO : 1970

MES LAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VILUMEN VOLUMEN VOLUMEN (eh g}
ESCURRIDA KACLON HUMEDA SECA INICIAL FINAL MEDIO ALIVIO
(MM) (M) (M) (HA) (HA)  (MILL.M3) (MILL.M3) tMILL.M3) (MILL.M3) (M1
ENE C 1 188 2576.0C 1275.0 20.5 19% 1 19.8 0.0 76.96
FER (o] 31 209 2437.9 1413.1 19.1 18.1 18.6 0.0 76.99
MAR 0 2 267 2349.1 1501.9 18.1 15.5 16.8 0.C 76.78
ABR C 17 228 2101.9 1749.1 15.5 l4.4 14.9 0.0 76.67
MAY c 1456 149 1698.5 13%2.5 l4.4 17.3 15.8 0.9 16.72 ’ e : S
JUN 6 250 121 2263.5 158145 17.3 23.2 20.3 2.7 76.98
JUL 48 300 111 251640 1275.0 20.6 29.0 24.8 8.4 T7.14
AGO 121 250 108 2576.0 1275.0 20.6 28.7 24.6 8.1 77.13
SEP 200 27¢C 109 2516.0 1275.0 20.% 30.2 25.4 9.6 T7.16
4.7

ocr 109 150 140 2576.0 1275.0 - 2040 25.3 22.9 17.03

PR = R R e



MOVIMIENTQS DE EMBALSE

MODULO FEXPERIMENTAL APURE

EMBALSE _

3

A AR A R AR R R R RO MO R e g e e sl s o e s oo A3 e & o ook s ok i o o ot ol o e e ke i ok e oo et ok 2k e o o o oK 9 ol Yok e o e o ook e o e ol o g ok ok A o o i i ook oK

ENE
FEB
MAR
ABR
MAY
JUN
JUL
AGO
SEP
acrT
Nav
DiC

MES

ENE
FEB
MAR
ALR
MAY
JUN
JuL
AGO
SEP
ocy
NOV
DIC

SO

LAMINA
ESCURKRIDA
(MM)

LAMINA
ESCURRIDA
(M)

NOoOoC

36
240
270
300
295
295
190

LLUVIA

(M)

LLUVIA
onn

s}

(¢
19

42
1i%
150
450
1990
172
140
130
33

EVAPQO_
EACION
{(MM)

121
120
129
162
148
196

EVAPO_
RACTON
(MM)

220
250
251
223
161
123

973
121
123
15%
141
170

LREA
HUMEDA
(HA)

C.0
1436.4
2413.1
2576.0
237640
2576.%

AREA
HUME DA
{HA)

2576.0
25976, 0
2537.3
2530.0
2%76.0
?2576.C
2576.C
2576.,0
2576,.,C
257640
2576.C
2576.0

AREA
SECA
(HA)

1275.0
1275.0
1313,.7
1321.0
1275.0
1275.0
1275.0
1275.0
1275.0
1275.0
1275.0
1275.0

VOLUMEN
MEDIO

VOLUMEN
ALIVIO

(MILL.M3) (MILL.M3) (MILL.M3) [MILL.M3)

ANO : 1965
AREA VOLUMEN VULUMEN
StCA INICIAL ~ #INAL
1HA)
3851.9 0.0 8.4
2414.6 Re4 18.8
143743 12.8 25.9
1275.0 20.6 25.1
1275.0 20.5 25.6
1275,0 20.6 0 22.5

ANO : 1966

VOLUMEN VOLUMEN
INICIAL FINAL

(MILL M3 (MILL M3
2¢.6 20.8
20.6 20,2
20.2 20.1
20.1 21.4
2046 25,1 -
20.0 27.1
20.6 38.0
20.6 31.2
20.6 31,0
2C.6 29.5
20,6 29,5
20.6 25.1

4.2
13.6
224
22.8
23.1

21.6 -

VOLUMEN
MEDIO
(MILL.M3)

20.7
20.4
20.1
20.7
22.8
23.8
29.3
25.9
25.8
25.0

e 0%

22.8

NSNS O
e o o o o o

VOLUMEN
ALIVIO
(MILL,.M3)

0.2
0.0
Q.0
0.8
i PO S —
6.5
17.5
10.6
10.5
8.9
Bk - T S

4.5

COTA

™Mo

77.00
76,99
76.97
77.01

77.07

1111
77.29
T1.17

T7.17 —

77.15

T7.15

T7.07

DTSR LR e



s

e —

MOVIMIENTOS DE EMBALSE

MCEDULO EXPERIMENTAL APURE

EMBALSE _

3
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ENE
FEB
MAR
ABR
MAY
JIIN
JUL
AGO
SEP
ocr
NOV
DIC

ENE
FES
MAR
ABR
MAY
JUN
Jub
AGO
SEP

-0CT

NOV
DIC

LAMINA
ESCURRIDA
(HM)

LAMINA
ESCURRIDA
(¥4)

LLUVIA

160
370
33C
240
140

89

10

LLUVIA
()

0

Q
19
61
93
189
239
165
123
26
23
0

EVAPC_
RACION
(MM

201
220
260
115
163
105

120

EVAPO_
RACION
(MM)

198
216
264
164
130
115
1056
121
129
169
158
202

AREA
HUME DA
(HAD

2576.0C
257640
2576.0
2518.1
2576.0
2676,0
251640
2576:C
25764.C
2576.C
2576.0
2%76.C

AREA
HUME DA
(HA)

2576.0
2576.C
2516.C
2556.C
2576.C
2576.C
2575.0
2576.C
2576.0
257¢.C
2576.0
2576.0

ANGC @ 1967

AREA VOLUMEN

SECA INICTIAL

(HAY  (MILL.M3?
1275.0 2C.6
1275.0 +20.6
127¢%.0 2046
1332:9 199
1275.0 2046
1275.0 20.6
1275.0 20.5
1275.0 20.6
1275.0 2046
1275.0 20.6
1275.0 2046
1275.0 20.06

ANO : 1968

AREA VOLUMEN

SECA INICTAL

(HAY)  (MILL.M3)
1275.0 2C.6
1275.0 2C.6
1275.0 20,6
1295.0 20.4
1275.0 2C.5
1275.0 20.5
1275.0 2C.6
1275.0 20,6
1275.0 2C. 6
1275.0 2C.5
1275.0 20.6
1275.0 2046

VOLUMEN
FINAL
(MILL.M3)

21.2
20.8
19.9
23.3
25.0
35.0
5.7
34,3
31.7
29.1
26.1
24.5

VOLUMEN
FINAL
(MILL.M3)

21.2
20.9
20.4
23.7
2547
2842
30.4
29.4
28.4
25.0
“23.1
21.3

VOLUMEN
MEDILO
(MILL.M3)

20.9
20.7
20.3
21.6
22.8
27.8
28,1
27.4
2642
24.9
23.3
22.5

VOLUMEN -
MEDIO
(MILL.M3)

20.9
20.7
20.5
22.0
23.1
24.4
2545
25.0
2445
22.8
22.1
20.9

VOLUMEN
ALIVIN
(MILL.M3)

——
WAaAR~=WRUd2PENOOD

« o ® o s & s o+ & v o

VNIV~ AdHJONO

VOLUMEN
ALLVIO
(MILL.M3)

OWPHPr ~NDODO~NVWODOCO
® ¢ e o s s o o o 0 o

NP DDDNN—O W~

coTa
(M.)

77.01
77.00
76.98
77.03
77.07
T7.24
17.25
17-23
77.18
TT.14
77.09
17.06

coTA

M2

77.01"

77.C0
76.99
77.05
77.C8
77.13
T17.186
17.15
77.13
77.07

TV 08

77.01

B i il S A A i, &



MOVIMIENTOS DE EMBALSE

MOCULO EXPERIMENTAL APURE
EMBALSE _ 3
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ANC : 1969
MES LAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
ESCURRIDA RACIUN HUME DA SECA INICIAL FINAL MEDIO ALIVIO - =

(™M) (MM) (MM) {HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M)
ENE ] 1 202 2576.C 1275.0 20.6 & 212 20.9 0.6 77.01
FFB [¢] T 236 2576.0 1275.0 2C.b6 20.6 20.6 0.1 17.00
MAR 0 26 263 25716.0 1275.0 20.6 20.6 20.6 0.0 77.00
ABR 2 83 179 ‘2574.8 1276.2 2C.6 23.8 22.2 3.2 77.0%5
MAY 12 187 141 2516.0 1275.0 2C.6 274 24.0 6.8 77.11
JUN 27 261 105 2576.0 1275.0 20,6 30.2 - 25.4 . R § T |
JUL 105 379 112 2576.0 1275.0 20.6 34,1 27.3 13.5 77.22
AGD 132 X132 120 25706.C 1275.0 20.6 32.6 26.6 12.0 17.2¢C
StP 117 169 142 2576.C 1275.0 20.6 «28.2 24.4 Tt 77.13
ocr 46 169 133 2576.0 1275.0 20.6 27.5 24.0 6.9 11«11
NGV 22 23 144 2576.0 1275.0 20.6 23.2 21.9 2.6 77.04
DIC 20 34 157 2576.C 1275.0 2C.6 23 2 21.9 2.6 TTL04 : B

ANO : 1970
MES LAMINA LLuviAa EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
" ESCURRIDA RACION HUMEDA . SECA INICIAL FINAL MEDIO ALIVIO

MMy, {MM) (MM ) (HA) (HA)  (MILL M3) (MILL.M3) (MILL.M3) (MILL.M3Y (MY Ar———
ENE 0 1 134 2576.C 1275.0 20.6 " 21.5 21.0 0.9 77.01
FEB Q 31 209 2576.C 1275.0 2046 21.8 21.2 1.2 77.02
MAR o o] 2617 2576.C 1275.0 20.6 19,8 20.2 0.0 76.98 i
ABR o] 5 4 228 25C4.6 1246.4 1928 20.%4 20.1 0.0 16.97
MAY 0 146 149 2560.1 1290.9 20.4 " 25.8 235~ . e & P . i
JUN 6 250 121 2576.0C 1275.0 20.6 29.3 25.0 8.8 17.14
JUL 48 300 111 2576.0 1275.0 20.6 3l.4 2640 10.8 77.18° e e e
AGO 121 250 103 2576.0 1275.0 2046 3.l 25.8 10.5 TT.17
SEP 200 270 109 2576.C 1275.0 20563265266 1220~ T 20— e

ocT 105 150 140 2576.C 1275.0 . 20.6 27.7 24.1 T.1 77.12

L Pt e



ANEXO N°3

LLUVIA DE SAN FERNANDO - EMBALSE LLENO



MOVIMIENTOS DE EMBALSF
MODULOD EXPERIMENTAL APURE

EMBALSE _ 1}

g X% % A g g e e o A oo o e A ok o o o ot A g o e ool s oo o oo o 4e o o ook ok o oiooie o ek s o ke ok o A vk ook ok ol K o o o ok e ool o ool e e e e ofe e ko R e sk i ook e ok e e

MES

ENC
FES
MAR
ABR
’Al\_v
Jutl
JuUL
AGO
SEP
aocT
KOV
DIC

ENE
FEB
MAR
AR
MAY
JUN
Jui
AGO
SEP
ocr
NGV
DIC

LAMINA
ESCURKIDA
(MM)

94
140
170
172
190

93

L AMINA
CSCURRIDA
(MM)

1:9¢

LLUVIA VAP _
RACTGN
(M) (MM}
291 121
350 120G
150 129
b4 162
6l 148
a9 196
LLUVIA EVAPI_
RACION
TMM) (M)
0 220
0 250
35 261
72 223
172 161
212 123
5430 93
245 121
230 123
220 155
190 141
6 170

AND @ 1965

AREA AREA VOL UMEN
HUMEDA SECA INICIAL
(HA) (HA)
257640 127%.0 2046
2576.0 1275.0 20.6
2576.0 1275.C 20.6
2576.C 1275.0 20.6
2576.0 1275.0 20.6
2576.C 1275.0 20.6
AMD @ 1966
AREA AREA VOLUMEN
HUMEDA SECA INICIAL
{HA) (HA)  (MILL.M3)
2337.3 1513.7 18,0
1953.5 1897.5 12,9
1583,.,9 22¢2.1 1.0
1331,2 2519.8 7.2
1203. 8 2647,2 5.7
1281.9 2569, 5.7
1504.1 2346.9 9.1
2576.C 1275.0 2046
2576.0 1275.0 2046
251541 127540 2046
2516.0C 1275.0 20.6
257h.C 1275.0 2046

VOLUMEN
FINAL

26,8
28.9
23.9
21.1
21.5
18.0

VOLUMEN
FINAL
(MILL.M3)

13.9
10.0
7.2
5.9
6.7
9.1
22,3
27.8
27.8
26.3
20,1
19.6

VGLUMEN
MENIO

23.7
24.7
22.3
20.8
21.0

19.3°

VOLUMEN
MEDID
(MILL.M3)

1
1

OQwWHDUNOCOD—=0C
® o ¢ ® o e o o o o v o
e SENN YO WNCOO

NN IO -

OUVMUVMN~N~00O0CODO

VALUMEN
ALIVID
(MILLOM3) (MILL.M3) (MILLJM3) (MILL.M3)

VOLUMEN
ALIVIO
(MILL.M2)

OWVMNNWROOSSTSCOO

COvA

(M.}

77.10
77 14
17.06
11.01
T7.02

T6.93

coTA

M)

16.73
T6.5C

i

76.30

76.18
76.17
T6.26
16.72
77.12
77.12
17.09
T77.09
16,97



MOVIMIENTOS DE EMBALSE
MOUULO EXPCRIMENTAL APURE
EMBALSE _ 1
R e A e e il

ANG @ 1967

MFS LAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
ESCURRIDA RACION HUME DA SECA INICTAL FINAL MEDID ALIVIO

(*414) (MM) (M) (HA) (HAY  (MILLWM3) (MILL.M3) (MILL.M3) (MILL.M3) {M,)
ENE 0 5 201 2489.6 13¢61.4 19.6 : 15.8 17.7 0.0 76.83
FEB 0 0 - 220 2127.% 1723.4 15.9 12.0 13.9 0.0 716.61
MAK ¢ 0 260 1778.2 2072.8 12.0 6.3 10.2 0.0 76.39
AHR 14 119 175 14313,1 2417.9 4.3 8.5 8.4 . 0.0 76.29
MAY 37 154 . 163 1445,6 2405.4 845 a,7 9.1 0.0 76.33
JUN 185 485 105 156C.5 2290.5 9.1 20.2 14.9 0.0 T6.6T -
JUL 340 435 120 2539.8 1311.2 20.2 33,3 26.7 12.7 77.20
AGO 420 305 123 2576.C 1275.0 20.6 31,3 25.9 10.7 77.18
SEP 420 203 123 2576.0 1275.0 2C. 6 < 28,6 2446 8.0 77.13
ocr 360 139 148 2576.0 1275.0 20406 25.7 23.1 5.1 77.C8 -
NOV 310 160 162 2576.0 1275.,0 20.6 25.3 22.9 4.7 77.05
pIC 200 9 ) 2576.C 1275.0 20.6 19,1~ 20.2 0.0 76,98 o e

AND 3 1968
MES L AMINA LLUYVIA EVAPC_ AREA AREA VOLUMEN VOGLUMEN VOLUMEN VOLUMEN covTa
ESCURRIDA RACIDN HUMEDA . SECA INTCIAL FINAL MEDIO ALIVIC

(MM) . (M) (MM) (HA) (HA)  IMILL JM3Y (MILL.M3) (MILL.M3Y (MILL . M3) (M9 3
FNE 0 3 198 2499.0 1252,0 19.7 15.9 17.8 0.0 16,84
FEH [v} 0 2106 21367 1714.3 15.9 12.2 14,0 0.0 76,62
MAR 0 50 264 1792.2 205%.8 2.2 9.3 10.7 0.0 T6.42
ABR 32 129 164 1522.6 2328.4 9.3 10.0 9.6 0.0 76.36
MA 49 215 13¢ 1589, C 2262,0 10,0 12.8 11.4 0.0 76,46 =
JUN 34 250 LIS 1848.5 2002.5 12.8 16,4 14.6 0.0 T6.65
JuL 86 450 106 2184.6 1666 .4 lo.4 25.8 21,1 5.2 77.02 - .
AGO 184 315 121 2576.C 1275.0 20.6 28,5 24,6 8.0 77.13
SEP 200 207 129 2576.0 1275.0 20.6 25.8 23.2 53 17.09
GCT s ) 169 2516.0 1275.0 2C.6 20.7 20.7 G.2 77.00
NUV 80 ER4 158 2576.C 1275,0 = 2056~——-20:6 — 200,00~ TT1.00 e =
DIC 10 0 202 2576.0 1275.0 20.6 16.5 18.6 0.0 T0.88




MOVIMIENTOS DF EMBALSE

MODULG

EMBALSF

EXPERIMENTAL APURE

Aol g g P Ak Ao e A e s ook Ao e A e e e ok ook ok AR OR oA koo ook ok kR R ok okl b ok ot ok ook R Rk Rk R ok ok R R gk kR ok kR kR ok kR R ok ke ko

MES

HES

ENE
[
MAR
ABR
MAY
JUN
JUL
AGO
SEP
ocy

LAMINA
ESCURRIDA

(MM)

LAMINA
ESCURRIDA

(M4)

=]

LLUVIA

{uM)

0
39
11
87

255
147
149
10?2
94
165
90
8

LLUVIA

(MM)

3
47
3
27
169
279
339
325
345
122

EVAPC_
RACION
(MM)

202
236
263
179
141
105
113
120
142
133
144
157

EVAPO_
RACTON
(MM}

1618
209
2617
228
149
121
110
108
109
140

ARF A

HUMEDA

(HA)

2199.4
1467.8
1591.0
1295.0C
123149
142%.8
19954
1647.9
2173.3
2334.1
2526.9
2649446

ARE A

HUMEDA

(HA)

2266.2
1937.3
171€C.9
1374.7
117%.4
1230.C
1453.3
190C.6
2543.9
2576.0

ANC @ 1969

AREA
SECA
(HA)

1651.06
1983.2
2260.0
2556,.0
261941
2425.2
228540
1903.1
1657.7
151649
1324.1
135644

ANG : 1970

AREA
SECA
(HA)

1504.8
1913.7
2140.1
247643
2675.6
2621.0
2397.2
1950.4
1307.1

1275.0

VOLUMEN
INICTAL
(MILLM3) (MILL.M3) (MILL.M3) (MILL.M3)

16.5
13.0
10.0
6.8
642
8,2
97
13.8
l6.5
18.0
20.0
19.7

VOLUMEN
INICTAL
(MItL.M3)

oONN T ONVMESVT

coococoemcoo00
o & i e e e aTae

cLvoOBsCcCcCCOoOOBCEC

-
PNV ONY,

s & s o o o o o
POD®OWOHOWM NS

.

loxoocooooa

TN -
-

CaTA
(M.)

16.66
T6.47
16.29
6.18
76.22
T6.32
76.49
76.68
16,89
76.91
16.%6
16.87



MOVIMIENTOS DF EMBALSE

MOLLLTO EXPERIMENTAL APURFE

EMBALSE _ 2

AR W AR 2 AR R ORI At Ok 7RO A RO K R R 0 o X OR X  H k ofsfe o ofek  t oR  ok A akooR  Fe e o  AORA  KR K

MES

ENF
FEB
MAK
ABR
MAY(
JUN
Jul
ACO
see

NCV
pic

MES

ENE
FER
MAR
AtR
MAY
JUN
JuL

"AGO

SEP
oct
NOV
DIC

LAMTNA
ESCURRID
(MM}

%24
140
170
172
190

93

LAMINA
ESCUKTDA
(M4,

NVNO OO

12

36
240
270
300
295
295
130

LLUVIA

€M)

29
350
159
54
61
Q

LLUVIA

172
212
580
245
230
200
180

EVAPD_
RACTIUON
(Mm)

121
12¢
129
162
148
195

EVAPO_
RAC1ON
(vr)

22¢C
250
261
223
161
123

93
121
123
155
141
170

(MILLeM3) (MILL,M3) (MILL.M3) (MILL,M3)

ANC : 1965
AREA AREA  VOLUMEN
HUMEDA SECA  INICTAL
(HA) (HA)
2576.0 ©  1275.0 20.0
2516.0 1275.0 20.6
2576.C 1275.0 20.6
2576.0 1275.0 20.%
2576.0 1275.0 . 20.6
26576.0 1275.0 20.6
ANO @ 1966
ARE A AREA  VOLUMEN
HUMEDA . SECA  INICIAL
{hA) (HA)  (MILL.M3)
2491.0 1360.0 19.7
2235.6 1615.4 15.9
1972.1 1878.9 14.1
1806.,0 2045,0 12.3
1784, 3 2CH6,7 12.1
2033.0 1812.0 14.8
2463.3 1387.7 19.4
2576.0 1275.0 20.6
2576.0 1275.0 20.6
2576.0 1275.0 20.6
2576.0 1275.0 20,6
2576.0 1275.0 20.6

VOLIIMEN
FINAL

28.4
30.5
2540
22.7
23.2
19.7

VOLUMEN
FINAL
(MILL.M3)

16.9
14.1
1243
12.1
14.8
19.4
36.8
29.5
2Y.4
27.9

2% 1

21.3

VOLUMEN
MEDID

24,5
25.6
23.1
21.6
21.9
2C.1

VOLUMEN
MEDIO
IMILL.M3)

18.3
15.5
13.2
12.2
13.4
17.1
28.1
25.0
25.0
24,3
24,1
20.9

VOLUMEN
ALIVIOD

VOLUMEN
ALIVIOD
(MILL.M3)

O~N~NTITOPCOQOCOCO
e 8 ¢ o a ® 8 ® v e o &

~~ProeNvOOOC OO

Lova

(M,)

T7.13
17.i6
77.08 ¢

77.04 . -
77.04
76.97 -~ -

CaTA
(M o o e

T6.87

16.70C

16.57

76.51

T6.58
76.79
TT o 25— o e e
77.15

77.15 e SRS
TT.12

(A e
77.01
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MOVIMIENTOS DE EMBALSE
MODULO EXPERIMENTAL APURE
EMBALSE _ 2
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ANO : 1967
MES L/AMINA LLUVIA CvarO_ AREA ARFEA VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN COTA
SSLURRIDA RACINN HUMEDA SECA INICIAL FINAL MEDIO ALLIVID

(MM) (MM) (MH) (HA) (HA)  (MILL.M3) (MILL.M3) {MILL.M3) (MILL.M3) (M)
ENE 0 5 201 2576.0 1275.0 20.6 18.2 19.4 0.0 76.93
FER o] 0 220" 2355.2 1495.8 18.2 1547 17.0 0.0 76,79
MaK 0 ] 260 2122.1 1728.9 15.7 12.9 14.3. 0.0 T6.64
A3R 13 117 175 1864.0 " 1987.0 17.9 14,6 13,7 0.0 76.60
MAY 37 154 162 . 2014.5 1836,5 l4.6 17.4 16.0 0.0 16.73
JUN 135 485 ©105% 2276.0 1575.0 17.4 31.0C 24,2 10.5 7T.12
JuL 34( 435 120 2576.C 127%.0 20.6 35.3 27.9 14.7 T7.24
AGD 429 306 1213 2516.0 1275.0 20.6 32.9 26.7 12.4 77.20
SEP 420 203 123 2576.0 1275.0 20.6 30.3 © 25.4 9.7 77.106
oer 360 139 148 2576.C 1275.0 20.6 27.3 24,0 6.8 77.11
NOV 310 160G 162 25716.0 1275.0 20.6 27.0 23.8 6.4 77.10
DIC 200 9 175 2576.C 1275.9 ° 20.6 21.4 21.0 0.3 - 77.01

ANO : 1968
MES LAMINA LLUVIA EVAPG__ AREA AREA VOLUMEN ~  VOLUMEN VOLUMEN ~ VOLUMEN COTA
ESCUR® [DA RACTON HUMEDA SECA INICIAL FINAL MEDIQ ALIVIO

{ 4M) {(MM) {MM) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M.
ENE o 3 198 25764C 1275.0 20406 18.2 19.4 0.0 76.93
FER 0 ¢ 216 2356,2 1494.8 14,2 15.4 17.0 0.0 76.79
MAR 0 %0 264 2130.0 1721.0 15.8 14.0 14.9 0.0 76.67
AR 32 179 164 1963,3 1887.7 14.0 18.2 15.1 0.0 76.68
MAY 45 215 130 2169.4 1681.56 16.2° 21.0 18.6 0.5 76.89
JUN 34 250 115 2576.0 1275.0 20.6 26.7 23.6 6,2 77.10 P
JUL ) 440 106 2576.C 1275.0 20,6 32.7 26,6 12.2 77.20
AGD 184 315 121 257€.0 1275.0 20.6 30.2 25.4 9.6 77.16
SEP 2c0 209 129 2576.0 1275.0 2C.6 27.5 24.0 6.9 77.11
ocy 197 44 169 2576.0 1275.0 20.6 22.4 21.5 1.8 77.03
NV 50 67 158 2576.0 L2 15a 0 e ergT e g0 ) gt e, (e A et
DIC 10 0 202 2516.0C 1275.0 2C.6 18.2 19.4 0.0 76.93

BRE rrnA o S BT
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MOVIMIENTOS DE EMBALSE

MCDULO EXPERIMENTAL APURE

EMBALSE 2
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ANG : 1969

MES LAMINA LLUVIA FvaPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
ESCURRIDA RACION HUMEDA SECA INICTAL FINAL MEDIO ALIVIO
(MM) (MM ) (MM) (hA) (HA)  (MILL.M2) (MILL.M3) (MILL.M3) (MILL.M3) (M.}
ENE o] 4] 202 2353.2 1497.8 18.2 16.0 17.1 0.0 . 76.80
FEB 0 36 - 236 2152.0 1699.0 16.0 14,3 15.1 0.0 T6.68
MAR 0 11 263 . 1986.9 1864.1 14.3 11.9 13.1 0.0 16.56
AHR 2 87 179 177C.2 2080.1 11.9 12.6 12.3 0.0 16.52
MAaY 12 256 141 1835.6 2015.4 12.6 17.2 14.9 0.0 16.67
JUN 27 143 105 2257.2 1593.8 17.2 20.6 18.9 0.0 T6.90
JutL 105 199 113 2575.3 1275.7 2C.6 2643 23.5 5.8 77.09
AGO 132 162 120 2576.C 1275.0 20.6 24.1 22.3 3.5 77.06
SEP 117 94 142 2576.0 1275.0 20.6 23.2 21.9 2.6 17.04
ocT 46 165 133 2576.0 1275.90 20.6 24.3 - 22.4 3.7 77.06
NV 22 90 144 _2576.0 1275,0 .* 20.6 21.8 21.2 1.3 17.02
DIC 20 B 157~ 2576.0 1275.0 2C.6 el 9ak T 200 * 0.0 76.97 SO SRR
AND : 1970
MES LAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
"t ESCURRIDA RACICN HUMEDA . SECA INICIAL - F INAL MED1O ALIVIOD
(MM) (MM (MM) {HA) ) (HA)  (MILLGM3) (MILL.M3) (MILL.M3) tMILL M) M) =~
ENE C 3 188 2470.8 138C.2 19.4 17.4 18.4 0.0 76.88
FEB 0 42 209 2284.7 156643 17.4 16.2 16.8 0.0 76.78
MAR [s} 3 267 2171.5 1679.5 16.2 13.3 14.8 0.0 T6.66
ABR 0 27 228 18498.5 1952.5 13.3 12,0 12.7 0.0 T16.54
MAY C 169 149 1711716.9 2074.1 12.0 T l4.5 13.3 0.0 s e e 2 I e
JUN 6 279 121 2013.2 1837.8 14.5 20.0 17.3 0.0Q 76.81
JuL 48 339 111 2519.5 1331.5 20.0 28.6 24.3 8.9 T
AGO 121 329 108 2576.0 1275.0 20.6 29.9 25.2 9.3 77.15
SEP 200 345 109 2576.C 1275.0 20.6 - 31.4 26.0 10.8 77.18 = - [
3.3

ocT 109 122 140 25756.0 1275.90 20.6 23,9

22.2 77.05

|
|
H
1
|
H

Py s



MOVIMIENTOS DE EMBALSE

MODULQ EXPERIMENTAL APURE

EMBALSE _

3
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MES

ENE
FES
MAR
ABR
MAY
JUN
JulL
AGO
SEP
CCT
NGV
pIc

ENF
FEB
MAR
ABR

JUN
JuL
AGO
SEP
ocT
NCV
DiC

LAMINA
ESCURKIDA

(M¥)

&,[‘
140
17¢C
172
19¢C

58

LAMINA
ESCURRIDA

(vv)

LLUVIA

(MM)

291
350
150
64
6l

LLUVIA

{(MM)

(o]

4]
35
72
172
2:1:2
580
245
230
200
180

EVAPQ_
RACTON
(M)

121
120
129
162
148
196

EVAPO_
RACLION
(M)

220
250
261
223
161
123

93
121
123
155
141
17¢

AREA
HUMEDA
(HA)

2576.C

2576.0
2576.C
2%76.0
2576.C
2%76,C

ARCA
HUMEDA
[HA)

2516,0
2H60.4
2308.6
2241.7
2379.5
2576.C
2576.0
257640
2576.0
2576.0
2576.0
25T76.C

ANG t 1965
AREA  VOLUMEN'
SECA  IMICIAL
(HA)  (MILL.M3)

1275.0 20.6
1275.0 20.6
1275.0 20.6
1275.0 20.6
1275.0 L2046
1275.0 20.6

ANU : 1956
AREA  VOLUMEN
SECA  INICIAL
(HA)  (HMILL.M3)

1275.0 20.6
1390.6 19.3
1542 .4 17.7
1609.3 17.0
1521.5 17,9
1275.0 20.6
1275.0 20.6
127540 20.6
1275.0 20,6
1275.6 20.6
1275.0 20,6
127540

20.6

VOLUMEN
FINAL
(MILL.M3)

30.1
32.2
27.2
24.4
24.8
21.3

VULUMEN
FINAL
(MILL.M3?

19.3
17.7
17.0
17.9
22.4%
21.3
35.9
31.1
31.1
29.6

22.9

29.4

VOLUMEN
MEDIO
(MILL.M3)

25.3
26.4
23.9
22.5
22.7
20C.9

VOLUMEN
MEDIO
(MILL.M3)

20.0
18.5
17.3
17.5
20,2
23.9
30.3
25.8
25.8
25.1
25.0

21.8

VOLUMEN
ALIVID
(MILL.M3)

VOLUMEN
ALIVIO
(MILL.M3) -

cerva

M)

Tr.16
77.19
17.11
77.06
77.07
Tr.o1

e o
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‘ENE
FER
MAR
ABR
MaAY
JUN
JutL
AGN
SEP
oCY
NOV
oIcC

MES

AGD
SEP
ocrT
NGV
DIC

LAMIN
ESCURR DA
(4M

LAMINA
ESCURRIDA
(M4)

LedviAa

(MM )

LLUVIA

M)

3

0
50
129
215
25C
459
315
209
+4
BT
0

EVAPY_
RACTON

(M4)

201
220
260
175
163
ins
120
123
123
148
1u2
179

EVAPO_
RACION

(MM)

193
216
264
164
130
115

Co
121
129
1695
158
202

MOVIMILNTNS DE EMBALSE

MODULD EXPERIMENTAL APURE

AREA
HUMEDA
(HA)

2574,
2508,
2404,
2245.1
2535.5
2576, C
257640
257640
2576.0
2576.C
2576.0
2576.0

(]
9
3

AREA
HUMEDA
(HA)

2576.C
2529,9
2412.6
2351.1
257%.0
2576.0
2575,.C
2576.C
2576,C
2576.0
2576.C
2576.C

EMBALSE _

3

ANC & 1967

AR EA VOLUMERN VOLUMEN VOLUMEN VOLUMEN

SECA INICTAL FINAL MEDIN ALIVIO

(HAY  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.MX)
1275.0 20.6 19.9 20.2 0.0
134241 19.9 18.7 19.3 0.0
1444541 18.7 17.0 17.9 0.9
16056.9 17,0 2041 153.6 c.0
1315.5 20.1 245 2241 3.9
1275.0 20.6 36.6 28.9%6 1640
1275.0 20.6 36.9 28.8 16.4
1275.0 20.6 34.6 27.06 14.0
1275.0 FAR 31.9 26.2 11.3
1275.¢ 20.6 29.0 24.8 Be4
1275.0 20.6 28.6 24.6 B.0
1275.0 20,6 23.90 21.8 " 2.5

ANG 3 19A8

AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN

SECA INICTAL FINAL MEOIO ALLIVIO

(HA)  (MILL.M3) (MILL.M3) (MILL.M3) tMILL.M3)
1275.0 20.6 9.9 20.2 0.0
1341,.1 19.9 18.8 19.3 0.0
1433,4 18.8 18.2 18.5 0.0
1493.9 18.2 21.9 20.1 l.4
1275.0 20,6 27.3 23.9 6.7
1275.0 20.6 2344 24.5 7.8
1275.0 20.6 34.4 27.5 13.8
1275.0 2045 31.8 26.2 11.3
1275.0 20.06 29.1 24.9 8.6
1275.0 20.0 24.0 22.3 3.5
1275.0 bl I H0: T 2242 7T 3.3
1275.0 20.6 19.8 20.2 0.0

T L e e e e

corTa

— (M.} B s

76.98

76.93

76.88

16.97

Pl e A o
77.13

77.23 T - : e
77.19

R e e e e
17.06
T77.05~
76.98

P e B et



MOVIMIENTOS DE EMBALSE
MUDULU EXPERIMENTAL APURE
EMBALSE . 3
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ANO : 1969

MES LAMINA LLUVIA EVAPO_ AREA AREA  VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN COTA
ESCURR DA RACTUN HUME DA SECA  INICIAL FINAL MEDIO ALIVIO
(Me1) (44 (M) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M.
ENE 0 0 202 2506.9 1344,1 19.8 19.1 19.5 0.0 76.93
FCB 0 30 236 2436,3 1414.7 1.1 18.5 18,8 0.0 76,90
MaR ) 1 263 23827 1468.3 18.5 17.0 17.3 0.0 76,84
ABH 2 37 179 22448 1604.2 17.9 19.1 18.1 0.0 76,85
MAY 12 255 1al 2433.4 1410 19.1 2641 22.6 5.5 77.07
JUN 27 143 105 2576.C 1275.0 20,6 25.7 23.1 5.2 77.08
JuL 125 199 113 2576.0 1275.0 20.6 26.0 24.3 7.4 77.12
AG0 132 102 120 2576.0 1275.0 2046 25.7 23.1 5.1 77.08
SEP 17 24 142 257640 1275.0 2046 24.9 22.7 4.3 77.07
ocT 46 165 133 257640 1275.0 20.4 26.0 23.3 5.4 17.09
NOV 22 90 144 2576.C 1275.0 20.4 23.5 22.0 2.9 77.05
nIC 20 8 167~ 2576.C 1275.0 2c.6 21.1 20.8 0.5 77.01 -
. AND : 1970
MES LAMINA LLUVIA EVAPO_ AREA AREA  VOLUMEN ~ VOLUMEN ~ VOLUMEN ~ VOLUMEN coTA
£5CURRIDA RACTON HUMF DA SECA  INICIAL FINAL MEDIN ALIVID
(M) 1) (M) (HA) (HAT  (MILLGM3) (MILLLM3) (MILL.M3) (MILL.M3) M)
ENE 0 3 183 2576.¢C 1275.0 20.5 20.1 20.3 0.0 76.99
£ o 42 209 2529.1 1321.9 20.1 20.2 20.1 0.0 76.97
MAR 0 3 257 2561,1 1309.9 26,2 18.1 19.2 0.0 76.92
AER o 27 228 2349,2 1501, 8 18.1 17.8 18.0 0.0 T6.85
MAY 0 169 149 2315.9 1535.1 17.8 P25 d = 200 i T 16,97
JUN 6 279 121 2576.0 1275.0 20.6 28.6 24.6 8.1 77,13
JuL 48 339 111 2576.C 1275.0 20.6 30.9 25.7 10.4
4G 121 325 108 2576.0 1275.0 20.6 31.6 2¢.1 11.0 77.18
SEP 200 344 109 2576.¢ 1275.0 20.6 33.1 26.8 12.5 17.21
4.9

[¢[on) 109 122 14y 2576.0 1275.0 2C.6 25.5 23.0 77.08

T T
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ANEXO N°4

s LLUVIA DE SAN FERNANDQ ~ EMBALSE SECO



MOVIMIENTOS DE EMBALSE

MODULO EXPERIMENTAL APURE
EMBALSE _ 1
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ANQ : 1965
MES TAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
ESCUERIDA RAC [UN HUMEDA SECA INICTIAL FINAL MEDIO ALIVIO
(M) (MM) {MM) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M,)
ENE
FEB
MAR
AR
MAY
JUN : S
JUL 94 291 121 0.0 3851.0 0.0 3.6 1.8 0.0 75.52
AGD 140 350 120 994, 4 2856406 3.6 10.1 5.9 0.0 76.20
SEP 170 15¢C 129 1603,2 22417,% 10.1 14.7 - 12.4 0.0 76,52
oct 172 64 162 2029.8 1821,2 S B me 16.5 15.6 0.0 76.71
NOV 190 61 148 2197.8 1653.2 16.5 " 18.4 17.5 0.0 76.82
DIcC G8 9 196 2373.2 1477.8 18.4 16.3 17.4 0.0 76.81 - =
|
|
AND : 1966
MES LAMINA LLUVIA EVAPC_ AREA AREA VOLUMEN VOLUMEN VOLUMEN  VOLUMEN coTA
ESCURKIDA RACION HUME DA SECA INICIAL FINAL MEDIO ALIVIO ]
(MM) (R3] (M) (HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M) s e o
ENE ] 0 22¢C 2181.0 1670.0 16,3 12:5 14.4 0.0 76.64
FES 0 o) 250 1822.9 2028.1 12.5 8.9 10.7 0.0 76,42
MAR 0 3% 261 14682, 7 2368.3 8.9 6.3 7.6 0.0 76.24
ABR 2 72 223 1242.2 2608,38 6.3 5.0 5.6 0.0 76.13
MAY 12 172 161 1123.8 2121.2 5.0 5.8 5.4 0.0 B )] o e s
JUN 36 212 123 1199.6 2651 .4 5.8 8.1 7.0 0.0 76.21 o
JUuL 240 530 93 1415.8 2435,2 8.1 21.1 14,6 0.5 7.8 65 e
AGO 210 245 121 2576.C 1275.0 20.6 27.8 2442 7.3 77.12
SEP 300 230 123 257640 1275.0 2C.6 27.8 24,2 7.2 e e
oct 295 200 155 2576.C 1275.90 20.6 26.3 23.4 5.7 77.09 )
NOV 295 120 141 257645C 1275.0 S i e R e . e e N | B e
DIC 190 6 170 2576.0 1275.0 20.6 19.6 20.1 0.0 76.97

e R Pt B8 s
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MES

ENE
FEB
MAR
ABR
MAY
JUN
JUL
AGD
SEP
0cT

10
NO

CIC

LAMINA
ESCURRIDA
)

0
0

0

18
37
185
140
420
420
360
310

200

LAMTINA

TFSCUKKIDA

tvm)

[eEbNe]

LLUYTA

L)

5

D]

2
119
154
485
435
306
203
139
160

LLUVIA

(n)

3

c
S0
129
215
250
450
315
209
b4
87

EVAPO_
RAC 10N
(M)

201
220
260
175
163
105
120
123
123
148
162
175

EVAPO_
RACIUN
(MM)

198
216
204
164
130
115
1C6
121
129
169
158
202

MOVIMIENTOS DE EMBALSE

MOBULO EXPERIMENTAL APURE

AREA

HUMEDA

{HA)

2489.6
21217.6

AT T8 2

1433.1
1445.6
1560.5
2539.8
2516.0
2576.C
2576.0
2576.C
2576,0

AREA

HUMEDA

(HA)

24499.0
213647
1792.2
1522.6
1589.0C
1848.5
2)84.6
2576.0
2576.0
2576.C
2576.C
257640

EMBAL SE _

1

ANG : 1967
AREA VOLUMEN
SECA INICIAL
(HA)  (MILL.M3)
1361.4 19.6
17234 15.8
20172.8 12.:0
2417.9 8.3
240544 8eb
2290,5 9.7
131112 2042
12150 2046
121540 20.6
1275.0 20.6
1275.0 T 2046
1275,0 20.6

AND @ 1968
AREA VOLUMEN
SECA INTCTAL
(HA)  (MILL ,M3)
1352.0 19.7
1714.3 15.9
2C58,.3 12.2
2329.4 9.2
2262.0 10.9
2002.5 12.8
1666.4 16.4
1275.0 20.6
1275.0 20.6
1275.0 2C.6
1275.0 20.6
1275.0 20.6

(MILL.M3) (MILL.M3) (MILL.M3)

VOLUMEN VOL UMEN
FiNnaL wLnro
(MILL.M3) (MILL.M3)

15.8 17.7
12.0 13.9
3.3 10.2
8% Hed
9.7 Y.l
20.2 14.9
33.3 2647
31.32 2549
28.6 24.6
2547 23.1
25.3 22.9
19.7 20,2

VOLUMEN VOLUMEN
“FINAL MEDIO
15.9 17.8
12.2 14.0
9.3 10.7
10.0 9.6
12.8 T ll.4
16.4 14,6
25.8 21.1
28.5 2446
25.8 23,2
20.7 20.7
20.6 20.6
16.5 18.6

VILUMEN
aLivio
(MI1L.M3)

DN~ O N~NDCOOOO0

-
OQsrdxONOODOOCOO
v .

VOLUMEN
ALIVIG

COONDBDUVNOODODOOO
QONWNONOCOOOQOO

XA RO A i RORO OO AR ORI 0K ROROR R SOKOROR RO RO A AR R R R R X R R KRN R AR R R R AR AT h kA h kxR ko

COTA
(M)

76.83
76.61
T6.39
16.29
76.33
76.67
17.20
77.18
T7.13
77.08
77.08
16.98

cota

-
76.84
16.62

16.42
76.36

76,66 -

76.65
77.02
77.13
77.09
77.00
17.00
76.88

[P ——



MOVIMIENTOS DE EMBALSE

MODULEG EXPERIMENTAL APURE

EMBAL SE 1
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ANC : 1969
MES LAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
ESCURRIDA RACION HUMEDA SECA INICTAL FINAL MEDIO ALIVIO

(V1) (MM (MM) LHA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M.)
ENE o] 0 202 2199.4 1651.6 16.5 13.0 14.8 0.0 T6.66
FEB 0 30 - 236 1867.8 1983.2 13.0 10.0 11.5 0.0 T6.47
MAK 0 11 263 1591.0 2260.0 10.0 6.8 8.4 0.0 76.29
ABR 2 87 179 1295.0 2556.0 6.8 6.2 6.5 0.0 76.13
MAY 12 256 la1l 1231.9 2619.1 6.2 8.2 7.2 0.0 76.22
JunN 27 143 105 1425.8 2425,2 8.2 9.7 9.0 ~ 0.0 TG BZ i
JuL 105 199 113 1565.4 223545 9.7 13.8 11.8 0.0 T6.49
ACO 132 1062 120 1947.9 1903.1 13.8 16.5 15.2 0.) 16.68
SEP 117 94 142 2193.3 1657.7 16.5 18.0 17.2 0.0 16.80
ocr 46 165 . 133 2334.1 1516.9 18.0 20.0 19.0 “ 0.0 76 .91
NUV 22 90 l44 2526.9 1324.1 . 20.0 19.7 19,9 0.0 76.96
DIC 20 8 157 2494.6 1356.4 19.7 17.0 18.4 0.0 T6.87 N e

ANG : 1970
MES LAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN COTA
i ESCURRIDA RACION HUMEDA SECA INICIAL FINAL MEDIO ALIVIO

(MM, (MM} (MM) (HA) (HAY  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) o
ENE o] 3 188 2246.2 16C4.8 17.0 13.7 15.4 0.0 T6.70
FEW 0 42 209 1937,.3 1913.7 13.7 11.3 12.5 0.0 T6.53
MAR o) 3 261 1710.9 214C.! 1163 7.7 9.5 0.0 76435
A3R G 27 228 1374.7 2417643 T.7 5.6 6.6 0.0 76.19
MAY 0 169 149 1175.4 2675.6 5.6 6.1 5.9 0.0 76.14 - N
JUN 6 279 121 123C.0 2621.0 6.1 8.5 7.3 0.0 76.23
JuL 43 139 111 1453.8 2397.2 A.5 13.3 1C.9 0.0 18 %= m—
AGOD 121 326 108 190C.6 1950.4 132.3 20.2 16.8 0.0 76.78
SEP 200 345 109 2543.9 1307.1 20,2 29.4 24.8 8.8 - Pttty e e
ocT 109 122 140 2576.0 1275.0 20.6 22.2 21.4 1.6 77.03

kit L e
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MOVIMIENT(S DE EMBALSE
MONULO EXPERIMENTAL APURE

EMBALSE 2
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ANG : 1965
MES VAMINA LLUVIA EVAPO_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN caTA
ESCURRIDA RACION HUMEDA SECA INICIAL FINAL MEDIO ALIVIO

(MM) (MM ) (MM) {HA) (HA)  (MILL.M3) (MILL.M3) {(MILL.M3) (MILL.M3) (M)
ENE
FER
MAR
ABR !
MAY
JUN
JuL 94 291 121 C.C 3851.0 0.0 5.3 2.6 0.0 15.76
AGN 146 350 120 1148,.1 2702.9 5.3 13.6 9.4 0.0 76.35
scp 17C 150 12 1927.0 1924,0 13.6 19,4 - 16.5 0.0 76.76
ocT 172 64 162 2470.1 1380.9 19.4 21.8 20.6 1.3 77.00
NGV 190 61 144 2576.C 1275.0 20.6 T 23,2 21.9 2.6 77.04
pDiC 93 a9 196 2576.0 1275.0 20.56 19.7 20.1 0.0 T76.97

ANO @ 19606
MES LAMINA LLUVIA EVAPQ_ AREA AREA VOLUMEN VOLUMEN VOLUMEN VOLUMEN CCTA
ESCURKIDA RACION HUMEDA SECA INICIAL FINAL MEDIO ALIVIO

(MM) MM (MM) {HA) {HA) (MILL.M37 (MILLGM3) (MILL.M3) (MILL.M3) M) " i ; T
ENE 0 [0} 220 2491.0 1360.0 19.7 15.9 18.3 0.0 76.87
FEY 0 0 250 2235.6 1615.4 16,9 14,1 15.5 0.0 76.70
MAR o) 35 261 1972.1 1878.9 14.1 12.3 13,2 0.0 76.57
ABR 2 1? 223 18C6.0 2045.0 12,3 12.1 12.2 0.0 T6.51
MAY 12 172 161 1784.3 2065.7 12.1 14.8 13.4 0.0 76.58
JUN ) 212 123 2033.0 1818.0 14.8 19.4 17.1 0.0 76.79 >
JUL 240 580 93 2463.,3 1387.7 19.% 36.8 28.1 16,2 17.25
AGD 270 245 121 2571640 1275.0 20.6 29.5 25.0 8.9 TT«1S
SEP 300 230 123 25746.C 1275.0 20.6 29.4 25.0 8.9 77.15
ocr 295 200 155 2576.0 1275.0 20.6 27.9 24.3 7.4 77.12
NGOV 295 180 141 2576.0 1275.0 20.6 " 27.7 24.1 = 7.1 TT.12
DIC 19C 6 170 2576.C 1275.0 20.6 21.3 2C.9 0.7 77.01

P A b



MOVIMIENTOS DE EMBALSE
MCDULD EXPERIMENTAL APURE
EMBALSE- . .2
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ANO : 1967

MES LAMINA LLUVIA EVAPO_ ARE A AREA  VOLUMEN  VOLUMEN  VOLUMEN  VOLUMEN COTA

ESCURRIDA RAC 10N HUMEDA SECA  INICIAL FINAL MEDIO ALIVIO - =

(™M) (Mu) (M) {HA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) (M.)
ENE 0 5 201 257640 1275.0 2C.6 18.2 19.4 2.0 76.93
FEB 0 0 220 2355.2  1495.8 18,2 15.7 17.0 0.0 76.79
MAR 0 0 260 212241 172849 15.7 12.9 14.3 0.0 76,64 .
ABR 18 112 175 1864.0 1987.0 12.9 14.6 13.7 0.0 76.60
MAY 37 154 163 2014.5 183645 1446 17.4 16,0 0.0 76,73
JUN 185 48s 105 2276.0 1575.0 17.4 31.0 24,2 10.5 L e
Jut 340 435 120 257640 1275.0 20.6 35.3 27.9 14,7 17.24
AU 420 306 123 2576.0 1275.0 20.6 32, 26.7 12.4 17.20
SEP 420 203 123 2576.0 1275.0 20.6 30,3 25,4 9.7 77,16
ner 360 139 143 2576.0 1275.0 - 20.6 27.3 24,0 6.8 77.11
Ny 31C 160 162 257640 1275.0 20.6 27.0 23.8 6.4 77.10
DIC 230 9 175 2576.0 1275.0 2008214 21.0 0.9 G5 e
" AND : 1968

MES LAMINA LLUVIA EVAPO_ ARE A AREA  VOLUMEM  VOLUMEN - VOLUMEN  YOLUMEN COTA

FSCURRIDA RACION HUME DA SECA.  INICILAL FINAL MEDLO ALIVIO

(41 (14) (MM) LHA) (HA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.M3) — -~ (M.} e S

ENE 0 3 198 2576.C 1275.0 20.6 18.2 19.4 0.0 L e
FES G o 216 2356.2 1494.3 18.2 15.8 17,0 0.0 76.79 .
MAR ! 50 204 212040 1721.0 15.8 14.0 14.9 0.0 76.67
A3R 32 129 154 1963.3 1837.7 14.0 16,2 15.1 0.0 76.68
MAY 45 215 130 2169, 4 1681 .6 16.2 55 a1 e £ e e
JUN 34 250 115 2570.C 1275.0 20.6 26,7 23.6 6.2 77 10 2
JuL 86 450 106 257640 1275.¢ 20.6 32,7 26.6 12.2 77.20 . i
AGG 184 315 121 2576.C 1275.0 20.6 30,2 25.4 9.4 77.16
SEP 200 209 129 257640 1275.0 20.6 27.5 24.¢C 6.9 Tl el e =
ocr 197 44 169 2576.0 1275.0 20.6 22.4 21.5 1.8 77.03
NOV 30 87 158 2576.0 127560 ~———20% 6225221 s Ly TP (0 3 G
DIC 10 o . 202 2576.0 1275.0 20.6 18.2 19.4 0.0 76.93

——— 7 » L R AR N i



MOV IMIENTUS DE EMBALSE

MUDULO EXPERIMENTAL APURE

EMBALSE _

2
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MES

ENE
FER
MAR
ARR
MAY
JUN
JuL
AGD
sce
ocT
NOV
DIC

ENE
FE3
MAR
ABR
MAY
JUN
JuL
AGU
SEP
ocT

LAMINA
ESCURKINA
BEEY]

NO OO

12

105
132
117
46
22

20

LAMINA
ESCURRTUA
()

LLUVIA
(v,

0
30

LLUVIA
(MM}
2
42
3
27
169
279
339
32%
344

122

EVAPC_
RACION
(M)

ZG%
226
263
176
lal
109
113
120
142
123
144
157

EVAPO_
RACION
(MM)

188
2C9
267
224
149
121
111
108
109
140

AREA
HUMEDA
(HA)

2353.2
2152.9
1985.9
1t70.9
1435.6
2257.2
2515.3
2576.C
2516,0G
Z2576.C
25716,C
2576.0

AREA
HUM=CA
{Ha)

247C.8
2284,7
2171.5
1898.5
1776.9
2013.2
2519.5
2576.C
257640
257640

AREA
SECA
(Ha)

1497.8
1699,0
1964.1
20830,1
201544
1993,8
1275.1
1275.0
1275.0
1275.0
1275.0
1275%.0

AREA
SECA
[HA)

1380.2
1566,.3
1679.5
1952,5
2074.1
1837.43
1331.5
1275.0
127541
1275.0

AND ¢ 1969

VOLUMEN
INICIAL
(MILL.#3)

18,2
i6.0
14,3
11.9
12.6
17.2
2040
20406
20.6

20.56
L2046

20.6

AND : 1970

VILUMEN
INICTAL
(MILL.NM3)

19.4
17.4
16.2
13.2
12.0
14.5
20,0
2C.6
20.6
20.6

VCLUMEN
FINAL
(MTLL.M3)

16,0
14.3
11.9
12.6
17.2
2046
29.3
2441
23.2
24,3
21.8
(9.4

VOLUMEN
FINAL
(MILL.M3)

17.4
16.2
13.3
12.0
14.5
20.C
28.6
29.9
3.4

23.9

VOLUMEN
MEDID
(MILL.M3)

17.1
15.1
13.1
12.3
14.9
18,9
23.5
2?2.3
21..9
22.4
21.2
29,0

VOLUMEN
MEDIC
(MILL . M3)

18.4
16.8
14.8
12.7
13.3
17.3
24,3
2562
26.0
2242

VOLUMEN
ALIVIN
(MILL.M3?

e o o o o
<

D=ULUNWUVNOOCOOTC

SCWNO " LDOCOOO

VOLUMEN
ALIVID
(MILL .M3)

[>NeNeNoNY
)
WHULOOoOOS20C

cota
(M)

76.80C
16.68
75.56
16.52
16.57
75.90
17.09
77.06
T1.04
77.06
71.02
T6.97

COTA
(M.

76.883
76,78
15.56
T6.54
16.57
76.81
17.12
77.15
77.18
77.05

[P
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AES

ENE
FEB
MAR
ABR
MA

Jun
JUuL
AGO
SEP
ocT
NOV
DIC

LAMINA
ESCURRINA
(MM)

94
140
17¢
172
190

93

LAMINA
ESCURRIDA
{14)

0

(4]

(s}

2
12
36
24C
210
300
295
295
199

LLUVIA

(MM)

291
350
150

61

LLUVIA

(MM

0

0
35
2
172
212
584
245
230
200
180

EVAPO_
RACION
(M)

121
120
129
162
148
196

EVAPO_
RACION
{MM)

220
250
261
223
161
123

93
121
121
195
141
17C

MOVIMIENTOS DE EMBALSE

MODULO EXPERIMENTAL APURE

EMBALSE

3

ANC : 1965
AREA AREA VOLUMEN
HUMEDA SECA INICTIAL
(HA) (HA)

0.0 3851.0 0.0
1301.8 2549,2 6.9
225C. 2 1600.2 17.1
2576.0 1275.0 20.6
2576.0 1275.0 12046
2576.C 1275.0 20.6

ANO : 1966

ARFA AREA  VOLUMEN
HUMEDA SECA INICTAL

{HA) (HA)  (MILL.M3)
2576.0 127540 2006
2460.4 1390.6 19,3
2308.6 1542.4 17.7
2241.17 1509,73 17.0
2329.5 152145 179
257640 1275%.0 20.6
2576.0 1275.0C 20.6
2516.0 1275.0 20.6
2576.0 1275.0 20.6
2576.0 1275.0 20.6
257640 1275.0° 205167
2576.0C 1275.0 20.6

(MILL.M3)Y (MILL.M3) (MILL.M3) (MILL.M3)

VOLUMEN
FINAL

6.9
17.1
s 24,2
24 .4
24.8
21.3

VOLUMEN
FINAL
(MILL.M3)

19,3
17.7
17.0
17.9
22.4
27.3
39.9
31.1
3l.1
29.6

22.9

e 36 gy

VOLUMEN
MEDIO

3.5
12.0
20.6
22.5
22.7
20.9

VOLUMEN
MEDIO
(MILL.M3)

20.0
18.5
17.3
17.5
20.2
23.9
30.3
25.8
25.8
2541

21.8

25—

VOLUMEN
ALIVIO

VOLUMEN
ALIVIO
(MILL .M3)

-
NOWVOOYO~OO20

s & o o ® & s o o o o o

SFRONEC P NTOOODO

M)

76.00

77.07
PP QY e e

B L

COTA

T6.50
77.00
17.06

cora

M.y L

76.96

76.88

16,81

16.82
76,98
77.11
71,32 - —

17.17 5 ;
¥ o L P e e
77.15 |

77.04



MOVIMIENTOS DE EMBALSE

MODULO EXPERIMENTAL APURE

EMBALSE _
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ENE
FEB
MAR
ABR
MAY
JUN
JuL
AGO
ScP
ocT
NOV
DIC

MES

ENE
FEB
MAR
ABR
MAY
JUN

AGO
SEP
ocr
NOV
DIC

LAMINA
ESCURKIDA

(M%)

LAMINA
ESCURRIDA

(o)

C

0
-C
32
45
34
19
184
200
197
20
10

LtLuvia

(MM)

5
0
(0]
119

LLUVIA

(#4M)

3

0
50
129
215
250
450
315
209

87

EVAPO_
RACION
(MM)

201
22G
260
175
163
105
120
123
123
149
162
XTS5

EVAPO_
PACICN
(MM}

193
2156
264
164
13C
115
106
121
123
169
158
202

AREA

HUMEDA

(HA)

2576.C
2508.9
2404.3
2245.1
2935:5
257640
2576.0
2576.C
2576.C
2576.C
2516.0
2576.0C

AREA

HUMEDA

{HA)

2576.C
2509,.,9
2412.5
2357.1
25T7€6.C
2576.0
2516.C
2576.0
2576.C
2576.C
2576.C
257¢.0C

ANO : 1967

AREA
SECA
(HA)

1275.0
1342.1
1446.7
16C5.9
1315.5
1275.0
1275.0
1275.0
1275.0
1275.0
1275.0
1275.0

ANO @ 1968

AREA
SECA
(HA)

1275.0
13411
1438.4
1463,¢
1275.0
1275.0
1275.0
1275.0
1275.0
1275.0
1275.0

©1275.C

VOLUMEN
INTCIAL

VEOLUMEN
INICIAL
(MILL oM3)

VOLUMEN  VOLUMEN
F INAL MEDIO
(¥ILL.M3) (MILL.M3) (MILL.M3) (MILL.M3)

20.6 19.9 20.2
19.9 18.7 19.3
18.7 17.0 17.9
17.0 20.1 18.6
20.1 24.5 22.3
20.06 36.6 28.6
20.5 36.9 28.8
20.6 34.6 27.6
2045 31.9 25.2
20.46 29.¢ 24.8
2046 28.6 24.6
20,6 23.¢ 21.8

VOLUMEN  VOLUMEN

FINAL MEDIO

[MILL.M3) (MILL.N3)
20.6 19.9 20.2
19.9 18.8 19.3
18.8 18.2 18.5
18.2 21.9 20.1
20.6 27.3 23.9
20.6 28.4 2445
20.6 34.4 27.5
20.6 31.8 2642
20.6 29.1 24.9
20.6 24.0 22.3
20.6 23.9 22.2
20.6 19.8 20.2

——
N~ O0WwOOOO
© o o o o s s o o 0 e

MOSH WO HPrOVOOO0O

,.p
OWWET=WNOr=COO
e o o 6 o ot o s o o o

OWNOWRID~N,OOO

COTA
(M)

76.98
T76.93
T6.84
76.88
17.06
T7.26
17.27
17.23
1119
17.14
Tl:13
77.04



MOVIMIENTGS DE EMBALSE
MUDULO EXPERIMENTAL APURE
: EMBALSE 3
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ANO : 1969

MES LAMINA LLUVIA EVAPI_ AREA AREA VOLUMEN'  VOLUMEN VOLUMEN VOLUMEN COTA

ESCURPIDA RACIUN HUMEDA SECA INICTAL FINAL MEDID ALIVIU

MMy (MM) (MM) {HA) fHA)  (MILL.M3) (MILL.M3) (MILL.M3) (MILL.MY) (M.
ENE 0 0 202 250649 1344,.1 19.8 19.1 19.5 .0 76.93
Fed c 3" = 230 243¢4.3 1416.7 19.1 18.5 13.8 0.0 .16.90
MAR 0 11 2613 234247 14¢8.3 18.5 17.0 17.8 0.9 76.84
ARR ? 37 179 2246.8 16C4.2 17.0 1.1 18.1 .0 76.285
MAY 12 256 141 2439, 4 l4ll.6 19.1 26,1 2246 5.5 T7.07
JUN 27 14, 105 2576.0 1275.0 20.6 25.7 23.1 5.2 77.08
JUL 165 199 113 2576.0 * 1275.0 20.6 28.0 24.3 T.4 17.12
AGU 132 in2 120 2576.C 12750 2C.6 2547 238l Se 77.08
SEP 117 94 142 2576406 1275.0 2C.6 2449 22.17 4o 77.07
cer 46 169 133 2576.0 1275.0 2C. 6 26.0 233 Se4 77.69
NV 22 ve 144 2576.0 1275.0 . 20.6 23.5 22.0 2.9 77.0%
oIC 20 3 157 2576.C 1275.0 2C.06 B8 0 20.3 e 71.01 T R e N

ARQ : 1970
MES LAMINA LLUVIA EVAPD_ ARFA ARF A VOt UMEN VIILUMEN VOLUMEN VOLUMEN COTA
i ESCURRINA RACION HUMEDA . SECA INICTAL FINAL MEDIO ALIVIO ]

{(MM) (8) {MM) (HA) (HA)  (MILLGM3) (MILL.M3) (MILL.M3) (MILL.M3) L6, e R R e
ENE (g L) 188 2576.C 1275.0 20.6 20.1 20.3 0.0 76.99
FER o 42 2CY9 2529.1 1321.9 2041 20.2 20.1 0.0 76.97
MAR [¢] 3 261 25%41.1 1209.9 20.2 18.1 19.2 0.0 T6.92
ABR 0 27 228 2249.2 15¢1.8 18,1 17.8 18.0 0.0 76.85
MAY 0 169 149 2315.9 1535.1 17.8 22.2 20.0 el 7 (EE N e e o
JUN & 279 121 2576.C 1275.0 20.6 28.6 24 .6 8.1 17.13
JUL 40 339 111 2576.0 1275.0 20.6 309 57 < S 10.4 LT/ o Ao E= Toee s S ;- L
AGD 121 = 325 108 2516.C 1275.0 2C.6 31.56 2641 11.0 77.18
SEP 200 345 109 2576.0 1275.0 20.6 33.1 26.8 12.5 77.21 S el e

4.9

ocer 109 122 140 2576.C 1275.0 20.6 25.5 23.0

77.08

POl AT e & e S8 L e



