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SAMPLING SURVEY RECORD

1.  SURVEY CONDITION

1.1 Record Number : &
1.2 Date of Survey : $ Jan. 1989
1.3 Name of River/
Tributary/Torrent : Chama) La @ngaﬁa B

1.4 Location of ' X
Sampiing Point corflence corthe Chama forven

1.5 Type : (Mass=Nasting / Torrent Erosion)
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2.  TOPOGRAPHY
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3. GEOLOGY
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3.1 Name of Bedrock

Lordelone of puuer, Aevact.
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4.  VEGETATION |

4,1 Vegetation Cover 2 /&—u W
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7. OTHER CONDITIONS

7.1 Land Use :
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SAMPLING SURVEY RECORD

1.  SURVEY CONDITION

1.1 Record Number : 5? |

1.2 Date of Survey : S Jan. r P/

1.3 Name of River/
Tributary/Torrent : Chama

1.4 Location of

- Sampling Point 3 Aelwen mg@ﬁﬂm, M/Jw Calente rivers

1.5 Type : A (Mass Wasting /-Forreat=trosion)
2.  TOPOGRAPHY
2.1 Mountain Shape : Con X syﬂﬁpe:
2.2 Mountain Slope Gradient : 28 °
2.3 Mountain Siope Direction: ' E—-W
2.4 Depth of Surface Soil : FED ey
2.5 Weathering Condition : ChﬂannALAbﬂmﬁﬁathUé-5%ifhrﬁf

& .
3. GEOLOGY
3.1 Name of Bedrock : Grant?,
3.2 Strike :
3.3 Joint | :
3.4 Remarks :
4, YEGETATION
4.1 Vegetation Cover : - ;(7/4 Hunedl
4.2 Height and Density : Ll pan = 10m , __denat
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5. MASS WASTING

5.1 Type (Siope Failure / Debris Flow)
5.2 Failure/Flow Type |
5.3 Length/¥idth/Depth : m/ m/ m
5.4 Sediment Volume
(1) Failured : - m3
(2) Residual : m3
m3

.0

(3) Expanding

6.  TORRENT ERGSION

6.1 Gorge Type/Width e bc‘fﬁt?bﬁ / ' m
6.2 Torrent Width : % m
6.3 Channel Width : I m
6.4 Torrent Gradient H °

6.5 Channel Bed Material

(1) Maximum Grain Size : 20 cm
(2) Mean Grain Size &~7  cm
(3) Shape : mula,}qu/m, eemi— cencle

7. OTHER CONDITIONS

7.1 Lland Use : :
7.2 Existing Structures : 1O _cHock domi (eonglinelidt by MARKR )

7.3 Past Damage : :
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5.  MASS WASTING

5.1 Type ' : (Slope Failure / Debris Flow}
5.2 Failure/Flow Type : _
5.3 Length/Width/Depth : m/ | m/ m
5.4 Sediment Volume
(1) Failured : m3
(2) ‘Residual : m3
m3

(3) Expanding

6.  TORRENT EROSION

6.1 Gorge Type/Width : _ / m
6.2 Torrent Width - : | m
6.3 Channel Width : | m
6.4 Torrent Gradient - °

6.5 Channel Bed Material

(1) Maximum Grain Size : cm
(2) Mean Grain Size : om
(3) Shape :

7.  OTHER CONDITIONS

7.1 Land Use : egdence
7.2 Existing Structures : veveral chick dams conotinctd by MARAR
7.3 Past Damage : amall pesle sbepe ]ai‘z”@
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TOPOGRAPHY

Mountain Shape

Mountain Slope Gradient :

Mountain Sliope Direction:

Depth of Surface Soil :

HWeathering Condition

GEOLOGY

Name of Bedrock :
Strike :
Joint :
Remarks :
VEGETATION

Végetation Cover

Height and Density :

/3

£ Jan. r987

chamae.

/%Léﬁm#)?i
(Mass Wasting /—forrent=Erosion)

JQEL&}gt Sé%yéi
v

So°

Grarts ond Savdslens

%%%Hﬂ jh/m&f

Hman = /0 , _ Aense

IGCIZ

w 37 -



Sampling Survey Record/2

5.  MASS WASTING
5.1 Type
5.2 Fallure/Flow Type
5.3 Length/Width/Depth
5.4 Sediment Yolume
(1} Failured
(2} Residual

(3) Expanding

6.  TORRENT EROSION

6.1 Gorge Type/MWidth
6.2 Torrent Width

6.3 Channel Width

6.4 Torrent Gradient
6.5 Channel Bed Material

(1) Maximum Grain Size :

(2) Mean Grain Size

(3) Shape

7. OTHER CONDITIONS
7.1 Land Use
7.2 Existing Structures

7.3 Past Damage

(X

(Slope Failure /-Bebeis=Fiow)

O ml 2o m F~2 m

9, 200 m

BoH M3

m3

cm

cm

- 38 -
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1.1
1.2
1.3

1.4

1.5

2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.4

4,
4.1
4.2

SAMPLING SURVEY RECORD

SURVEY CONDITION
Record Number
Date of Survey

Name of River/
Tributary/Torrent

Location of
Sampting Point

Type

TOPOGRAPHY
Mountain Shape -

Mountain Slope Gradient :

Mountain Slope Direction:

Depth of Surface Soil
Weathering Condition

GEOLOGY

Name of Bedrock
Strike

Joint

Remarks

VEGETATION
Vegetation Cover

Height and Density

L]

i

7 Jen. 2557

Chama

2 Feal

(Mass Wasting / Ferremt=Erosion)

-

Ly Fareol

/?ﬁﬂuhr ==5;7n 5 A%bﬂ&dfi

- 40 =
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Sampling Survey Record/2

5.  MASS WASTING

5.1 Type : (Sope-Fatiure- / Debris Flow)
5.2 Failure/Flow Type

5.3 Length/Width/Depth : /o oml 20~30 ml S~/0 m
5.4 Sediment Volume
(1) Failured : m3
(2) Residual e m3
(3) Expanding m3
6.  TORRENT EROSION
6.1 Gorge Type/Width : / m
6.2 Torrent Width : ]
6.3 Channel Width : m
6.4 Torrent Gradient . : °
6.5 Channel Bed Maferial
(1) Maximum Grain Size : cm
(2) Mean Grain Size : cm

(3) Shape

7. OTHER CONDITIONS

7.1 Land Use _ :
7.2 Existing Structures. : Pooct Pocde Ab. 7

;
B
§,

7.3 Past Damage

O %
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1.
1.1
1.2
1.3

1.4

1'5

2.2
2.3
2.4
2.5

3.1

3.2
3.3
3'4

4'
4.1
4.2

SAMPLING SURVEY RECORD

SURVEY CONDITION

Record Number

78

Date of Survey

7 Jan. 1985

Name of River/
Tributary/Torrent

/wbcoiﬁzd‘//égi- Todncal

Location of
Sampling Point

Type

TOPOGRAPHY

Mountain Shape

(Mass=—Wasting=/ Torrent Erosion)

aliaight slepe

Mountain Siope Gradient : 5 °
Mountain Slope Direction: E - i/

fepth of Surface Soil : S0 et
Weathering Condition ngﬁu-dngéZkka
GEOLOGY |

Name of Bedrock : /Loa4égkuﬂ£
Strike :

Joint

Remafks

VEGETATION |
Vegetation Cover ﬁ4%5y¢f jgozzeaif

/9Gwzu¥ =/£?w1; Hondl

Height and Density :

- 43
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Sampling Survey Record/?2

5.  MASS WASTING

5.1 Type : (Siope Failure / Debris Flow)
5.2 Failure/Flow Type
5.3 Lengthlwidthinepth : m/ m/ m
5.4 Sediment Volume
(1) Failured m3
(2) Residual m3
(3} Expanding m3
6.  TORRENT EROSION
6.1 Gorge Type/Width : b/—~sﬁa7be. /25 m
6.2 Torrent Width 4 m
6.3 Channel Width 2.5 m
6.4 Torrent Gradient & o
6.5 Channel Bed Materiail
(1) Maximum Grain Size : SOl
(2) Mean Grain Size 20 m
{3) Shape : aemi - conehly. ékhnud-anzﬁyulﬁum
7; OTHER CONDITIONS
7.1 Land Use :
7.2 Exisrting Structures : Poogd Porde Wo. 2

7.3 Past Damage 3

- 44 -
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SAMPLING SURVEY RECORD

1.  SURVEY CONDITION

1.1 Record Number : /&

1.2 Date of Survey : 7 T . /925?

1.3 MName of River/ . .
Tributary/Toerrent : Mocoliig / &cexu%dé

1.4 Location of
Sampting Point :

1.5 Type : Mass—Wasting=/ Torrent Erosion)

2.  TOPOGRAPHY

.

2.1 Mountain Shape

xzzzazfg>¢ﬁf J;d;béi

[#3

2.2 Mountain Slope Gradient : 28 °

2.3 Mountain Slope Direction:

2.# Depth of Surface Soil

2.5 Heathering Condition

3. GEOLOGY
3.1 Name of Bedrock

aw

3.2 Strike

3.3 Joint :

3.4 Remarks

4.  VEGETATION

4.1 VYegetation Cover

4.2 Height and Density

'I./Z

- b6 -



Sampling Survey Record/2

5.  MASS WASTING

5.1 Type H {Stope Failure / Debris Flow)
5.2 Failure/Flow Type :
5.3 Length/Width/Depth : m/ m/ m
5.4 Sediment Volume
(1) Failured : - m3
{2) Residual :. . m3
{3) Expanding : m3
6.  TORRENT EROSION
6.1 Gorge Type/Width : ﬁa;p,ew‘a% / 32 m
6.2 Torrent Width - : | 0 m
6.3 Channel Width . : /& m
6.4 Torrent Gradient - : S e
6.5 Channel Bed Material
(1) Maximum Grain Size : 2 cm
(2) - Mean Grain Size : AP cm

LT

(3) Shape i cencly, A&hﬂﬁﬁ*dbﬁﬁP&ézfl

7. OTHER CONDITIONS
7.1 Land Use : cnxvvxﬁvrdi At 744x¢¢44

7.2 Existing Structures :

7.3 Past Damage

- 47 -
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1.

1.1
1.2
1.3

1.4

1.5

2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.4

4,
4.1
4.2

SURVEY CONDITION
Record Number
Date of Survey

Name of River/
Tributary/Torrent

Location of
Sampiing Point

Type

TOPOGRAPHY

Mountain Shape

SAMPLING SURVEY RECORD

LX)

Mountain Slope Gradient :

Mountain Siope Direction:

Depth of Surface Soil

Weathering Condition

GEOLOGY

Name of Bedrock
Strike

Joint

Remarks

VEGETATION -
‘Vegetation Cover'

“Height and Density

77

2 Jan. 987

Mocodivs /4. Poson

Cvasﬁﬁ? Point ?g_xQ;agti%uag,AAb.é?

(Mass=Wasting=/ Torrent Erosion)

Crrands
@g

SO0 v

wtolheradd

/J%ﬁrést

/ﬂ%ua'=/t)n4 , dense

seol2

- 49 -



Sampling Survey Record/?2

6.1
6.2
6.3
6.4
6.5

7.1
7.2
7.3

MASS WASTING

Type

Failure/Flow Type
Length/Width/Depth
Sediment Volume
(1} Failured

(2) Residual

(3) Expanding

TORRENT EROSION

Gorge Type/Width

“Torrent Width

Channel Width
Torrent Gradient

Channe] Bed Material

(X

-

(1) Maximum Grain Size :

(2) Mean Grain Size
(3} Shape

OTHER CONDITIONS
Land Use
Existing Structures

Past Damage

(Slope Failure / Debris Flow)

m/ m/ m
m3
m3
m3

V- shape A s00 M
S m

S m

SO o

20 ©m

Soom

- B0 -



Overflon Section (Ja5)

. Z ,
.
O.3m
7
{ D’Mured )
Feecten road.
/’/
J
- Merida/EL 92
: Tovar ? Q/
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1.1
1.2
1.3

1.4

1.5

2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.4

4.1
4.2

SAMPLING SURVEY RECORD

SURVEY CONDITION
Record Number :
Date of Survey

Name of River/

Tributary/Torrent
Location of

Sampling Point :
Type :
TOPOGRAPHY

Mountain Shape

Mountain Slope Gradient :
Mountain Slope Direction:
Depth of Surface Soil

Weathering Condition

GEOLOGY

e

Name of Bedrock

Strike H
Joint

Remarks H
VEGETATION

Yegetation Cover ' :

Height and Density

/S

7 Ty, 98P

Chamea

(Mass Wasting / Forrent=Erosion)

Shholaly shepe
- 7

o

(Y]

SO0 CarL

(Frardtt

_,/,ﬁ t;?/n/ A{Mc:d,é
7 7
Hrmax = /7 5&%»55

nl.lz
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Sampiing Survey Record/2

5.  MASS WASTING

5.1 Type : (Stope Failure /=Bebets=Flow)
5.2 Failure/Flow Type : 3%?@&
5.3 Length/Width/Depth : /o0 ml /o0~20 ml  3~8 m
5.4 Sediment Volume
(1) Failured : m3
(2) Residual : m3
(3) Expanding : m3

6.  TORRENT EROSION

6.1 Gorge Type/Hidth - ! m
6.2 Torrent Width T - m
6.3 Channel Width : ’ m
6.4 Torrent Gradient : ®

6.5 Channel Bed Material

(1) Maximum Grain Size : cm
(2) Hean Grain Size : cm
(3) Shape

7 OTHER CONDITICONS
7.1 Land Use

7.2 .Existing'Structures
7.3 Past Dama{;e : 4&;95 J{@Léwwé o7 & Terp. )FSY.

- 53 -
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191
102
1.3

1.4

1.5

2.1
2.2
2.3
2.4
2.5

3.

3.1
3.2
3.3
3.4

40
4.1
4.2

SAMPLING SURVEY RECORD

SURVEY CONDITION

Record Number . /7

Date of Survey : L. Jan. 1987

Name of River/

Tributary/Torrent : Chama

Location of :

Sampling Point : o the Liamal Mo, @ 5ﬁfﬂ(’?e
Type | : (Mass Wasting / -Forrent=Erosiom)
TOPOGRAPHY

Mountain Shape : Corres .Ei;g?a

Mountain Slope Gradient : g5 "

Mountain Slope Dirgstiun:

Depth of Surface Soil ) : E0 et

Weathering Condition :

GEQLOGY

Name of Bedrock : ftw,é'z(aﬁ
Strike :

Joint B

Remarks :

VEGETATION

Vegetation Cover : ,lﬁnu-3$nz¢t
Height and Density : aparse

AN ¥

- 55 .



Sampling Survey Record/2

b, MASS WASTING
5.1 Type
5.2 Failure/Flow Type

(Slope Failure /:=Bebris—Fiow)

bt
174

5.3 Length/Width/Depth : SO0 m/ Foo m/ 3T m
5.4 Sediment Volume '
(1) Failured m3
(2) Residual : m3
(3) Expanding : m3
6.  TORRENT EROSION
6.1 Gorge Type/Width : / m
6.2 Torrent Width m
6.3 Channel Width - M
6.4 Torrent Gradient °
6.5 Channel Bed Material
(1) Maximum Grain Size : cm
cm

- (2) Mean Grain Size  :
{3) Shape

7. OTHER CONDITIONS
7.1 Land Use

7.2 Existing Structures

7.3 Past Damage

- 56 ~
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1.

1.1
1.2
1.3

1.4

1.5

2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.4

4.1
4,2

SAMPLING SURVEY RECORD

SURVEY CONDITION

Record Number : co

Date of Survey : A Tan /7:5"7

Name of River/

Tributary/Torrent : Chama

ég;gﬂgg gg'int : /uj/r,é gl al e caw;éflwna wold A Sesora
Type : (Mass Wasting / -Forrent=Erosion)
TOPOGRAPHY

Mountain Shape : Corimry .aé;f:e

Mountain Slope Gradient : 20 °

Mountain Slope Direction:

Depth of Surface Soil

Weathering Condition :

GEOLOGY

Name of Bedrock : ,rpocjagguﬁé

Strike

Joint

Remarks H

VEGETATION

Vegetation Cover : ,Zéukgdwnauf.

Height and Density : f%£u¢#sez

eeo /2

- 58 -



Sampling Survey Record/2

5.  MASS WASTING
5.1 Type
5.2 Failure/Flow Type

(Slope Fatlure /-bebris=Flow)

5.3 Length/MWidth/Depth : /o0

5.4 Sediment Volume

{1) Failured

m/ ooz ml Sm

(2) Residual

(3) Expanding

6.  TORRENT EROSION
6.1 Gorge Type/Width

6.2 Torrent Width

6.3 Channel Width

6.4 Torrent Gradient :

6.5 Channel Bed Material

(1) Maximum Grain Size :

cm

cm

(2) Mean Grain Size
(3) Shape

7. OTHER CONDITIONS
7.1 Land Use :

7.2 Existing Structures

7.3 Past'Damage

- 50 -
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SAMPLING SURVEY RECORD

1.  SURVEY CONDITION
1.1 Record Number :. z/

1.2 Date of Survey : P .. 298F

1.3 Name of River/ .
Tributary/Torrent : /'//mmﬂ//(/mga« ernal fecas et

1.4 Location of
Sampiing Point

1.5 T_y'pe : (Mass=¥asting-/ Torrent Erosion)

2.  TOPOGRAPHY

2.1 Mountain Shape : conwen plope
2.2 Mountéin S]Qpe‘.ﬁradient : R
2.3 Mountain Slope Direction: _ S0, M3E

2.4 Depth of Surface Soil

2.5 MWeathering Condition

3.  GEOLOGY |

3.1 Name of Bedrock : Black S Aot
3.2 Strike

3.3 Joint :

3.4 Remarks _ | :

4.  VEGETATION

4.1 Vegetation Cover S 2panst grawd

4.2 Height and Density :

eeol?

- 81 -



Sampling Survey Record/2

5.  MASS WASTING
(Slope Failure / Debris Flow)

h.l Type :
5.2 Failure/Flow Type :
5.3 Length/Width/Depth : m/ o m
5.4 Sediment Volume
{1) Failured : _ m3
(2) Residual : : m3
(3) Expanding H m3

6.  TORRENT EROSION

6.1 Gorge Type/Width : ﬁﬂ;ﬂda—tﬂaf /- SO m
6.2 Torrent Width : L z¢ m
6.3 Channel Width : : Z m
6.4 Torrent Gradient S 7
6.5 Channel Bed Material
(1) Maximum Grain Size : /OO em
(2) Mean Grain Size : FEom

{3) Shape

7. OTHER CONDITIONS

7.1 Land Use

7.2 Existing Structures :

7.3 Past Damage

-~ 62 -
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1.1
1.2
1.3

1.4

1.5

2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.4

4.1
4.2

SAMPLING SURVEY RECORD

SURVEY CONDITION
Record Number
Date of Survey

Name of River/
Tributary/Torrent

Locatjon of
Sampling Point

Type

TOPOGRAPHY
Mountain Shape

Mountain Slope Gradient :

Mountain Slope Direction:

Depth of Surface Soil

Weathering Condition

GEOLOGY

Name of Bedrock
Strike

Joint

Remarks

VEGETATION
Yegetation Cover

Height and Density

ZZ

P Jen. 1557

choma / Muciba Servra ) Muciaad

(Mass-—Wasting-/ Torrent Erosion)

’
cosmexy  Slepe

Zo °

D e

[/

Black Schist

4%£ub14&6?W444

- 64 -
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Sampling Survey Record/2

5.  MASS WASTING
h.1 Type
5.2 Faiture/Flow Tybe
5.3 Length/Width/Depth
5.4 Sediment Volume
(1} Failured
{2} Residual
(3) Expanding

6.  TORRENT EROSION

6.1 Gorge Type/Width
6.2 Torrent Width

6.3 Channel Width

6.4 Torrent Gradient
6.5 Channel Bed Material

.

(1} Maximum Grain Size :

(2) Mean Grain Size
{3) Shape

7 OTHER CONDITIONS
7.1 Land Use
7.2 Existing Structures

7.3 Past Damage

{(Stope Fatlure / Debris Flow)

m/ m/ m
m3
m3
m3

/Z;A¢x&L#424w€- / ZZ m
Fi

% m

& m

37 o

S00 cm

IO cm

4LT;?uAQ/L, ‘a¢4n4i—¢»<;;uiéﬁL

65 ~
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1.1
1.2
1.3

1.4

1.5

2.
2.1

2.2

2.3
2.4

2.5

3.

3.1
3.2
3.3
3.4

4.1
4.2

.Name of Bedrock

SAMPLING SURYEY RECORD

SURVEY CONDITION

Record Number : 23

Date of Survey : F Jowr. /93P

Name of River/

Tributary/Torrent : Chama //f/,awi‘m SJerera

Location of

Sampling Point : cortlpence with  Mucidas River

Type : (Mass—MWasting=/ Torrent Erosion)
* TOPOGRAPHY

Mountain Shape : Corney guﬁ?oe

Mountain Siope Gradient : apran, S0, e 2D

Mountain Slope Direction:

Depth of Surface Soil @ /O er

Weathering Condition  :

GEOLOGY

..

;Lzr?gﬂéé /ZCJ:.:&'-CL i kg"-—'r‘mm .
A/ Eo°E 8 A/

Strike :

Joint DD IS WLES @ EWIES @ NI WIO°
Remarks :

VEGETATION

Vegetation Cover - : _A%gzbidﬁ Zradd

Height and Deﬁsity= e

150/2

- 67 -



Sampling Survey Record/2?

5.1
5.2
5.3
5.4

6.1
6.2
6.3
6.4
6.5

7.1
7.2
7.3

MASS WASTING

Type

Faiture/Flow Type
Length/Width/Depth
Sediment Volume
(1) Failured

(2) Residual

(3) Expanding

TORRENT ERGSION
Gorge Type/Width
Torrent Width
Channel Width
Torrent Gradient

Channel Bed Material

e

(1) Maximum Grain Size :

(2) Mean Grain Size
(3) Shape

OTHER CONDITIONS
Land Use
Existing Structures

Past Damage

()

(Slope Failure / Debris Flow)

m/ m/ m
m3
m3
i3

Ve shape / m
/7 m

3 m

o . PE o

/SO cm

<Z0 cm

~
;m%u£1445;u£32, cemi- canele

- 658 -






1.1
1.2
1.3

1.4

1.5

2.1
2.2

2.4
2.5

3.1
3.2
3.3
3.4

4'
491
4.2

SAMPLING SURYEY RECORD

SURVEY CONDITION

Record Number : 24

Date of Survey : /0 Jan. +9FF

¥?‘T§ug; rﬁ} ¥§£r{ent : Chame /Auesbio. Lerana
Location of _

Sampling Point H

Type : {Mass=iasting=/ Torrent Erosion)
TOPOGRAPHY

Mountain Shape : ol y/e;pe

Mountain Slope Gradient : L DA 25°, Limien 30 °
Mountain Slope Direction:

Depth of Surface 50§l : 20 crn

Weathering Condition : f??’w/ngf Uﬁuéffé,d

GEOLOGY

Name of Bedrock : S Aot

Strike t_eppon MIDESDW, Lower N70E 20
doint : wgpen. A WELSE jmu% A0 PO, N0 W 33STE
Remarks

VEGETATION

Yegetation Cover : Fra> éé’“’"‘é

Height and Density : L —— = 2m ., _cpande

C.llz

w IO -



Sampling Survey Record/?2

5.1
5.2
5.3
5.4

6.1
6.2
6.3
6.4
6.5

7.

7.1
7.2
7.3

MASS WASTING

Type

Fai?ure/F]ow Type
Length/Width/Depth
Sediﬁent Volume
(1) Failured

(2) Residual

(3) Expanding

TORRENT EROSION
Gorge: Type/Width
Torrent Width
Channel Width
Torrent Gradient

Channel Bed Material

(2) Mean Grain Size

{3) Shape

OTHER CONDITIONS
Land Use
Existing Structures

Past Damage

(1) Maximum Grain Size :

(Stope Failure / Debris Flow)

m/ m/ m
m3
m3
3

4€f2§£RJA;4ﬂ£é? / £o m
I ~4 m

Z m

2 o

A0 om

SO om

,z&wui—zuij}uémh_.xQGxHE*-aLNC€2
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1.

1.1
1.2
1.3

1.4

1.5

2.1
2.2
2.3
2.4
2.5

3.1
3.2
3.3
3.4

4.1
4.2

SAMPLING SURVEY RECORD

SURVEY CONDITION

_Record Number
Date of Survey

Name of River/
Tributary/Torrent

Location of
Sampling Point

Type

TOPOGRAPHY

Mountain Shape ot
Mountain Slope Gradient :
Mountain Slope Direction:
Depth of Surface Soil
Weathering Condition

GEQLOGY
Name of Bedrock

Strike

Joint

Remarks _ :

VEGETATION
Vegetation Cover

Height and Density :

e X

s0 Jan., 1999

O ama

LA /ﬁx,ékﬁzu}hl Alo. 3 Bradpe,
' v
(Mass Wasting /:§GFFBHt=§t3$hmﬂ

\S’,Z‘Lﬂ- l:?'/{r[— .&/ £,
77 .
35°

8/4&/5‘ ,J&W

NIO W 4558

N /o"w 1576, EWEA]

P 5Qyn¢¢¢‘ (.CQQCLLzld‘)

At SE,

T

"llz

- 73 -



Sampling Survey Record/2

5,

5.1
5.2
5.3
5.4

6.1
6.2
6.3
6.4
6.5

7.1
7.2
7.3

MASS WASTING

Type

Fatlure/Flow Type
Length/Width/Depth
Sediment Yolume
(1) Failured

(2) Residual

{3) Expanding

TORRENT EROSION
Gorge Type/HWidth
Torrent Width
Channel Hidth
Torrent Gradient

Channel Bed Material

(1) Maximum Grain Size :

(2) Mean Grain Size
(3) Shape

OTHER COHDITIONS
Land Use

Existing Structures

Past Damage

(Srope=Failace-/ Debris Flow)
JQ[’{I/LJJ -lé/m { XM 1:_’,:;06)

=z m/ L00 m/ S

cm

cm
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' n‘ﬂo,touzé,«?‘
Chamarb, 2 Brid&fg, /\
/

28y %Fosed- Lose rock
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SAMPLING SURVEY RECORD

1.  SURVEY CONDITION

1.1 Record Number : cb
1.2 Date of Survey : /O Jean. /989
1.3 Name of River/
Tributary/Torrent : ' thama
1.4 Location of
Sampling Point 2 Leliwern b Poad ondd Clama Ap. 53»;%@,3
1.5 Type : (Mass Wasting / Forremt—Frostor)

2.  TOPOGRAPHY

2.1 Mountain Shape : Corvaty  slepe,

<

2.2 Mountain Slope Gradient : 2O

2.3 Mountain Slope Direction:

2.4 Depth of Surface So01l : 2O &

2.5 MWeathering Condition

3.  GECLQGY

3.1 Name of Bedrock : Mméfﬂééprézj’%{ .y'nz:é'&{w'gy Granils
3.2 Strike

3.3 Joint :

3.4 Remarks : ai%zmvf ff /uaaé%ﬁzﬁz L om

4.  VEGETATION

4.1 Vegetation Cover : ,é;u;izaagdxf

4,2 Height and Density T 4?&@45&L

vaol2
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Sampling Survey Record/?

5.  MASS WASTING
5.1 Type
5.2 Failure/Flow Type
5.3 Length/Width/Depth
5.4 Sediment Yolume
{1) Failured
(2) Residual
{3} Expanding

6.  TORRENT EROSION
6.1 Gorge Type/Width
6.2 Torrent Width
6.3 Channel Width

6.4 Torrent Gradient

6.5 Channel Bed Material
(1) Maximum Grain Size :

(2)  Mean Grain Size

{3) Shape

7.  OTHER CONDITIONS
7.1 Land Use
7.2 Existing Structures

- 7.3 Past Damage

(Stope Failure /=Bebrds=Flow)

Cm

cm
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1.

1.1
1.2
1.3

1.4

1.5

2,

2.1
2.2
2.3
2.4
2.5

3.
3.1
3.2
3.3
3.4

4.
4.1
4.2

SURVEY CONDITION
Record Number
Date of Survey

Name of River/
Tributary/Torrent

Location of

. Sampling Point

Type

TOPOGRAPHY

Hountain Shape

Mountain Slope Gradient :
Mountain Slope Direction:
Depth of Surface Soil

Weathering Condition

GEOLOGY

Name of Bedrock
Strike

Joint

Remarks

VEGETATION
Vegétation Cover

Height and Density

SAMPLING SURVEY RECORD

<7

/0 Tam. 1989

Ohama

: J%Zt Side at rie mbzéaw with Lo Gorzalea

{Mass Wasting / Forrent—Erosion)

Co7LNEL S%%¢n£

zZe°
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2 L
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7
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_w&ﬁu—ﬁbn£¢t S
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Sampling Survey Record/2

5.  MASS WASTING
5.1 Type
5.2 Failure/Flow Type
5.3 Length/Width/Depth
5.4 Sediment Yolume
(1) failured
{2) Residual

(3) Expanding

6.  TORRENT EROSION
6.1 Gorge Type/Width
6.2 Torrent Width
6.3 Channel Width
6.4 Torrent Gradient

6.5 Channel Bed Material

s

a
-

(1) Maximum Grain Size :

(2) Mean Grain Size
(3) Shape

7.  OTHER CONDITIONS
7.1 land Use

7.2 Existing Structures
7.3 Past Damage

e

($topo—fatlura=/ Debris Flow)

Aebiniy 3%%3» KJDZZQQ?J&f.IE?ﬂé)

250 m/ &FO m/ S

m

m

cm

L om

clehnis ;ﬂ/o:w- pecehed an /_’?38
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LR AR SRR R R TR R T L T T R R A )

&% * &
*k Sediment Discharge ( 76) * %
k¥ ' . *k

**********************************

Sub-basin No. Sediment . FLOW
Discharge (10~3m3) Discharge (m3/s)
1 146.4 5.6
2 33.1 2.1
3 4.7 . 1.6
4 4.7 3.2
5 O 3.0
6 .0 2.0
7 47.2 1.5
8 344.7 2.6
9 727.2 2.8
10 61.4 1.8
11 .0 1.0
12 559.7 .5
13 255.0 1.2
14 566.6 1.6
15 722.5 .4
16 1175.8 5.2
17 1.4 1.4
18 .0 4.6
19 .0 3.3
20 .0 2.3
21 .0 2.9
Monthly Average Dlscharge = 50.4(m3/s)
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LR R R AR R R R R R R Y T X X

% x ) * %k
*% Bed Load Transport k%
* % **

LR R R R R R R R T LR R TR R

Base Point Sediment : Critical Max Discharge
' Transport (1073m3) = Discharge (m3/sec) (m3/sec)
1 146 11.60 44.35
2 33 4.20 16.30
3 2510 7.60 60.65
4 0 15.20 12.44
5 3066 7.90 73.10
6 0 26.90 24.99
7 0 4,20 23.41
8 0 41.80 15.80
9 1534 30.90 137.30
10 0 51.40 20.37
11 727 4.20 22.59
12 1876 6.60 42.96
13 0 15.60 11.91
14 4320 21.70 192.17
15 0 50.20 14.41
16 0 31.80 7.68
17 5669 3.90 214.2¢6
is 75 2.10 3.93
19 254 .70 - 9.13
20 6014 3.90 227.32
21 .0 31.80 12.80
22 68 1.50 3.03
23 1175 1.50 32.46
24 8337 3.90 270.69
25 0 26.60 8.96
26 0 9.30 28.90
27 162 15.90 28.90
28 0 58.70 14.37
29 0 1.00 20.80
30 0 83.90 64.08
31 4599 2.10 332.66
32 0 1.80 18.26
33 7282 2.10 348.16

RO T D O T RN W Yk DO S GEN G AI3 SRS SR S S S S A e Cb e W W Che M ) et R Gt At D e e O SR WD M CEE N AT M AMS MiA AR MME AW DTE A AT A4S A 4R EA Lol e D
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************w*********************

* Ak * %
* & S8ediment Balance ® %
* & * &

L e e R S R L L

Base Sediment Sediment Sediment Sediment Sediment

Point Inflow Transport = Balance. Depth Width
(1073m3) (10"°3m3) (10"3m3) (m) (10"3m3)
1 146 146 it .00 0
2 33 33 0 .00 0
3 179 179 0 00 456
4 4 0 4 .00 0
5 179 179 0 00 604
6 4 0 4 00 0
7 0 0 0 00 0
8 0 0 0 .00 0
5 179 175 0 00 1392
10 344 0 344 .00 0
11 727 727 : 0 .00 0
12 727 1876 -1149 -1.07 1072
13 47 0 47 .00 0
14 2055 4320 =2264 -1.91 1185
15 61 0 6l .00 0
16 0 0 0 .00 0
17 4320 5669 -134% -1.11 1218
18 589 75 524 .00 ¢
19 254 254 0 00 0
20 6000 6014 -14 -.01 2152
21 566 0 566 00 0
22 722 68 653 .00 0
23 1175 1175 0 .00 0
24 7259 8337 ~1078 -.80 1345
25 61 0 61 .00 0
26 0 0 0 .00 0
27 0 0 0 .00 263
28 0 0 0 .00 0
29 0 0 ] .00 -0
30 0 0 0 .00 513
31 8337 4599 3738 7.24 516
32 0 0 0 00 0
33 4599 7282 -2682 -1.11 2415
VOLUME OF SCOURED SEDIMENT = -8538(10" 3m3)

VOLUME OF DEPOSIITED SEDIMENT 6006(10~3m3)
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Rk hdhd bbb dhdrAb b b d b h bbbttt

&% L3
i Sediment Discharge ( 77) *%
* & *R

hhhkdhkhhhdhbbbdrddddrbrd b rrdh e bty

Sub-basin No. Sediment FLOW
Discharge (10°3m3) Discharge (m3/s)
1 121.9 4.6
2 27.5 1.7
3 3.9 1.3
4 3.9 2.6
5 .0 2.4
6 .0 1.6
7 39.3 1.2
8 287.0 2.1
9 605.5 2.3
10 . 51.1 1.5
11 .0 .8
12 499.4 .4
13 _ 212.3 .9
14 471.8 1.3
15 601.6 .3
16 975.1 4.3
17 51.1 1.2
18 .0 3.8
19 .0 2.7
20 .0 1.9
21 .0 2.4
Monthly Average Discharxge = 41.4(m3/s)
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**ﬁﬁ*****k*************#**********

k% _ *k
ko Bed Load Transport &
% & *

B A R S R R e )

Base Point ' Sediment Critical Max Discharge

Transport (10~3m3) Discharge {(m3/sec) (m3/sec)

1 121 11.60 36.39
2 27 4.20 13.38
3 1862 7.60 49,77
4 0 15.20 10.21
5 2271 7.90 59.98
6 0 26.90 20.51
7 0 4.20 19.21
8 0 41.80 12.96
9 978 30.90 112.66
10 0 51.40 16.71
11 : 605 4.20 . 18.54
12 1311 6.60 35.25
13 0 15.60 9.77
14 3160 21.70 157.68
15 0 50.20 11.82
16 0 31.80 6.30
17 4632 3.90 175.81
18 36 2,10 3.22
19 212 .70 7.49
20 4929 3.90 186.52
21 0 31.80 10.50
22 35 1.50 2.49
23 979 1.50 _ 26.63
24 6895 3.50 222.12
25 0 26.60 7.35
26 0 9.30 23.71
27 59 15.90 23.71
28 0 58.70 11.79
29 0 1.00 17.07
30 0 83.90 52.58
31 3744 2.10 272.96
32 0 1.80 14.98
33 5963 2.10 285.68

——n---q..-.--..:—__mm-———————q——-———e—”-ﬁng__-_-.-._-_-—m—ﬂ“——n_———_—_——q———u-—...".-......q.-.—
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Ak hhhddhhhhbhddbbrhdrdb bbb oo b dd

%k *x
% Sediment Balance *%
*® * %

AREXRREARAXAARAA AR AR AR R A AL AL XA Ak

Base Sediment Sediment Sediment Sediment Sediment

Point Inflow Transport Balance Depth Width
(1073m3) (1073m3) (10°3m3) (m) {(1073m3)
1 121 121 v .00 0
2 27 27 0 00 0
3 149 149 0 00 456
4 3 0 3 00 0
5 149 149 0 .00 604
6 3 0 3 00 0
7 0 0 0 00 0
8 0 0 0 .00 0
9 149 149 0 .00 1392
10 287 0 287 00 0
11 605 605 0 00 0
12 605 1311 ~-706 -.66 1072
13 39 0 39 .00 0
14 1461 3160 -1699 ~1.43 1185
15 51 -0 51 .00 0
16 0 -0 0 .00 0
17 3160 4632 -1472 -1.21 1218
18 499 - 36 462 00 0
19 212 212 ' 0 00 0
20 4881 4929 -47 -.02 2152
21 471 0 471 00 0
22 601 35 566 00 0
23 979 879 0 .00 0
24 5943 6895 -951 -.71 1345
25 51 0 51 .00 0
26 0 0 0 .00 0
27 0 0 0 .00 263
28 0 Q0 0 00 0
29 G 0 0 .00 -0
30 0 0 0 00 513
31 6895 3744 3151 6.11 516
32 0 0 0 00 0
33 3744 5963 ~2219 -.92 2415
. VOLUME OF SCOURED SEDIMENT = -7096(10"3m3)
VOLUME OF DEPOSIITED SEDIMENT = 5088(10~3m3)
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Sub-basin No. Sediment FLOW
Discharge (1073m3) Discharge (m3/s)
1 160.9 6.0
2 22.8 2.2
3 . 3.3 1.7
4 3.3 3.4
5 .0 3.2
6 .0 2.1
7 32.6 1.6
8 237.7 2.8
9 501.4 3.1
10 42.3 2.0
11 .0 1.0
12 413.5 3
13 -175.8 1.2
14 390.7 1.7
15 498.2 .4
16 810.7 5.6
17 42.3 1.5
18 .0 5.0
19 .0 3.6
20 .0 2.5
21 .0 3.1
Monthly Average Discharge = 54.2(m3/s)
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Base Point Sediment Critical Max Discharge

Transpoxrt (10"3m3) Discharge (m3/sec) (m3/sec)

1 100 11.60 47.65

2 22 4.20 17.52

3 2858 7.60 65.17

4 0 15.20 13.37

5 3386 7.90 78.53

6 0 26.90 26.85

7 -0 4.20 25.15

8 0 41.80 16.97

9 1705 30.90 147.51
10 .0 51.40 21.89
11 501 4.20 24.27
12 2102 6.60 46.16
13 0 15.560 12.79
14 4783 21.70 206.46
15 0 50.20 15.48
16 0 31.80 8.25
17 6091 3.90 230.19
18 92 2.10 4,22
19 175 .70 9.81
20 6462 3.90 244,23
21 0 31.80 13.75
22 a1 1.50 3.26
23 810 1.50 34.87
24 8932 3.90 290.83
25 0 26.60 9.63
26 0 9.30 31.05
27 175 15.90 31.05
28 0 58.70 15.44
29 0 1.00 22.35
30 0 83.90 68.84
31 4955 2.10 357.40
32 0 1.80 19.62
33 7829 2.10 374.06
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Base Sediment Sediment Sediment Sediment Sediment
Point Inflow Transport = Balance Depth Width
(10°3m3) (10"3m3) (10" 3m3) (m) (10" 3m3)
1 100 100 0 - 00 0
2 22 22 0 00 0
3 123 123 0 00 456
4 3 0 3 00 0
5 123 123 0 00 604
6 3 0 3 0o 0
7 0 0 0 00 0
8 0 0 0 00 0
9 123 123 0 00 1392
10 237 0 237 .00 0
11 501 501 0 .00 0
12 501 2102 -1601 «1.49 1072
13 32 0 32 00 0
14 2226 4783 -2556 -2.16 1188
15 42 0 42 .00 i
16 0 0 0 00 0
17 4783 6091 -1308 -1.07 1218
18 413 92 320 .00 0
19 175 175 0 .00 0
20 6359 6462 -102 ~.05 2152
21 390 0 390 00 0
22 498 81 416 00 0
23 810 810 0 .00 0
24 7354 8932 -1577 -1.17 1345
25 42 0 42 .00 0
26 0 0 0 .00 0
27 0 0 0 00 263
28 0 0 0 .00 0
29 0 0 0 .00 0
30 0 0 o 00 513
31 8932 4955 3976 7.71 516
32 0 0 0 .00 0
33 4955 7829 -2873 ~1.19 2415
VOLUME OF SCOQURED SEDIMENT = ~10018(10"3m3)

~ /OLUME OF DEPOSIITED SEDIMENT 5465(10~3m3)
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Sub-basin No. Sediment FLOW
Discharge {10”~3m3) Discharge (m3/s)
1 241.2 6.6
2 54.5 2.4
3 7.8 1.9
4 7.8 3.7
5 .0 3.5
6 .0 2.4
7. 77.8 1.8
8 568.1 3.1
9 1198.4 3.4
10 101.2 2.2
11 .0 1.2
12 988.3 .6
13 420.2 1.4
14 933.8 1.9
15 1190.6 .5
16 1937.7 6.2
17 101.2 1.7
i8 0 5.5
19 .0 4.0
20 .0 2.7
21 .0 3.5
Monthly Average Discharge = 60.0(m3/s)
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Base Point Sediment . Critical Max Discharge
Transport (1073m3) Discharge (m3/sec) (m3/sec)

1 241 11.60 52.73

2 54 4,20 19.38

3 3283 7.60 72.11

4 0 15.20" 14.79

5 3943 7.90 86.90

6 7 26.90 29.72

7 0 4.20 27.83

8 0 41.80 18.78

9 2123 30.90. 163.23
10 0 51.40 24,22
11 1198 4.20 26.86
12 2479 6.60 51.08
13 0 15.640 14.16
14 5514 21.70 228.47
15 0 50.20 17.13
16 0 31.80 9.13
17 6740 3.90 254,73
18 126 2.10 4.67
19 420 .70 10.86
20 7151 3.90 - 270.26
21 -0 31.80 15.22
22 98 1.50 3.61
23 1937 1.50 38.59
24 9844 3.90 321.83
25 0 26.60 10.65
26 0 9.30 34,36
27 242 15.90 34.36
28 0 58.70 ' 17.09
29 0 1.00 ' 24.73
30 0 83.90 76.18
31 5506 2.10 : 395.50
32 0 1.80 21.71
33 8672 2.10 - 413.93
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Base Sediment Sediment Sediment Sediment Sediment

Point Inflow Transport - Balance Depth Width
(10°3m3) (10°3m3) (1073m3) (m) (10°3m3)

1 241 - 241 0 .00 0

2 54 54 0 .00 .0

3 295 295 0 .00 456

4 7 0 7 .00 0

5 295 295 0 - .00 604

6 7 7 0 .00 0

7 0 0 0 .00 0

8 0 0 0 .00 0

9 303 303 0 200 1392
10 - 568 _ 0 _ 568 .00 0
i1 . 1198 1198 ' 0 0 0
12 1198 2479 -1281 -1.19 1072
13 77 0 71 .00 0
14 2783 5514 -2731 -2.30 1185
15 101 0 101 .00 0
16 0 0 0 .00 0
17 5514 6740 ~1225 -1.01 1218
18 988 126 861 .00 0
19 420 420 0 .00 0
20 7287 7151 136 .06 2152
21 933 0 933 .00 0
22 1190 58 1092 .00 0
23 1937 1937 0 .00 0
24 9186 9844 ~-657 -.49 1345
25 101 0 101 .00 0
26 0 0 0 .00 0
27 0 0 0 .00 263
28 0 0 0 .00 0
29 0 0 0 .00 0
30 0 -0 0 o 513
31 9844 5506 4337 g8.41 516
32 0 0 -0 .00 0
33 5506 8672 -3166 -1.31 2415

VOLUME OF SCOURED SEDIMENT = -9062(10"3m3)
VOLUME OF DEPOSIITED SEDIMENT = 8218(10"3m3)
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Sub~basin No. Sediment FLOW
Discharge (10"3m3) Discharge (m3/s)
1 80.6 4.4
2 18.2 1.6
3 2.6 1.2
4 2.6 2.5
5 .0 2.3
6 - .0 1.5
7 26.0 1.2
8 189.7 2.0
9 400.2 2.2
10 33.8 1.4
11 .0 .8
12 330.1 .4
13 140.3 .9
14 311.9 1.3
15 387.6 .3
16 647.2 4.0
17 33.8 1.1
18 .0 3.6
i9 0 2.6
20 .0 1.8
21 .0 2.3

Monthly Average Discharge = 39. 3(m3/s)
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Base Point Sediment : Critical : Max bischarge

Transport (10°3m3) Discharge (m3/sec) {m3/sec)

1 80 11.60 34.51
2 18 4.20 12.69
3 1686 7.60 47.19
4 0 15.20 9.68
5 2076 7.90 56.87
6 ' 0 26.90 19.45
7 0 4.20 18.21
8 0 41.80 12.29
9 893 306.90 106.82
10 0 51.40 15.85
11 400 4.20 17.58
12 1140 6.60 33.42
13 0 15.60 9.27
14 2908 21.70 149.51
15 0 50.20 11.21
i6 0 31.80 5.98
17 4392 3.90 166.70
18 34 2.10 3.06
19 140 .70 7.10
20 4665 3.90 176.86
21 0 31.80 9.96
22 25 1.50 2.36
23 647 1.50 25.25
24 6552 3.90 210.61
25 0 26.60 6.97
26 0 9.30 22.49
27 55 15.90 22.49
28 0 58.70 11.18
29 0 1.00 16.19
30 0 1 83.90 49.85
31 3542 2.10 258.82
32 0 1.80 14.21
33 5651 2.10 270.88
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Base Sediment Sediment Sediment Sediment Sediment

Point Inflow Transport Balance Depth Width
(10~3m3) (10~3m3) (10~3m3) (m) (10%3m3)
1 80 80 0 00 o
2 18 18 0 0e 0
3 98 98 0 00 456
4 2 0 2 .00 0
5 98 98 0 .00 604
6 2 0 27 .00 0
7 0 0 0 00 0
8 0 0 0 00 0
9 98 98 0 .00 1392
10 189 a 189 .00 0
i1 400 400 0 .00 0
12 400 11490 ~739 -.69 1072
13 25 o 25 .00 0
14 1238 2908 -1670 ~1.41 1185
15 33 0 33 .00 0
16 0 0 0 .00 0
17 2908 4392 -1484 ~1,22 1218
18 330 34 295 .00 0
19 140 140 0 .00 0
20 4567 4665 ~-97 -.05 2152
21 311 0 311 .00 0
22 397 25 371 .00 0
23 647 647 0 . Q0 -0
24 5338 6552 =1214 -.90 1345
25 33 0 33 00 0
26 0 0 0 .00 0
27 0 0 0 .00 263
28 0 0 0 60 0
29 0 0 0 00 0
30 0 0 0 .00 513
31 6552 3542 3009 5.83 516
32 0 0 0 .00 0
33 3542 5651 -2108 ~.87 2415
VOLUME OF SCOURED SEDIMENT = =7314(10"3m3)
VOLUME OF DEPOSIITED SEDIMENT = 4277(10*3m3)
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Sub-basin No. Sediment FLOW
Discharge (10"3m3) Discharge (m3/s)
1 311.1 7.1
2 70.3 2.6
3 10.0 - 2.0
4 10.0 4.0
5 .0 3.8
6 .0 2.5
7 100.4 1.9
8 732.6 3.3
9 1545.5 3.6
10 130.5 2.3
11 .0 1.2
12 1274.6 .6
13 541.9 1.5
14 1204.3 2.1
15 1535.5 .5
16 2499.0 6.6
17 130.5 1.8
18 .0 5.9
19 .0 4.3
290 .0 2.9
21 .0 3.7
Monthly Average Discharge = 64.4(m3/s)
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Base Point ; Sediment Critical Max Discharge

Transport (10" 3m3) - Discharge (m3/sec) (m3/sec)

1 311 11.60 56.65

2 70 4.20 20.83
3 3595 7.60 77.48
4 10 15.20 15.89
5 4371 7.90 93.38

6 10 26.90 31.93

7 Q 4.20 29.91
8 0 41.80 20.18

9 2428 30.90 175.39
190 0 51.40 26.02
i1 1545 4.20 28.86
12 2781 6.60 54.88
13 0 15.60 15.21
14 6161 21.70 245.48
15 0 50.20 18.40
16 0 31.80 9.81
17 7242 3.90 273.70
18 141 2.10 5.02
19 541 .70 11.66
20 7683 3.90 290.39
21 0 31.80 16.35
22 113 1.50 3.87
23 2498 1.50 41.46
24 10547 3.90 345.80
25 0 26.60 11.45
26 0 9.30 36.92
27 297 15.90 36.92
28 0 58.70 18.36
29 0 1.00 26.57
30 0 83.90 81.85
31 5933 2,10 424.96
32 0 1.80 23.33
33 9325 2.10 444.76
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Base Sediment =~ Sediment Sediment Sediment Sediment

Point Inflow Transport Balance Depth Width
(10"3m3) (10°3m3) (10"3m3) (m) (1073m3)
1 311 311 0 00 0
2 70 70 0 00 0
3 381 381 0 00 456
4 10 10 0 00 0
5 391 391 0 00 604
6 10 10 0 00 0
7 0 0 0 00 0
8 0 0 0 .00 0
9 401 401 0 .00 1392
10 732 0 732 .00 0
11 1545 - 1545 0 00 0
12 1545 2781 -1236 -1.15 1072
13 100 0 © 100 .00 0
14 3183 6161 =2977 ~2.51 1185
15 130 0 130 .00 0
16 0 -0 0 .00 0
17 6161 7242 _ -1081 -.89 1218
18 1274 141 1133 o .00 -0
19 - 541 - 541 0 ' 00 0
20 7925 7683 242 11 2152
21 1204 -0 1204 00 0
22 1535 113 1422 .00 0
23 2498 2498 0 .00 0
24 10295 10547 -251 -.19 1345
25 130 0 130 .00 c
26 0 0 0 .00 0
27 0 0 0 .00 263
28 0 0 0 00 0
28 0 0 0 00 0
30 0 0 0 .00 513
31 10547 5933 4613 8.94 516
32 0 b 0 00 0
33 5933 9325 -3392 -1.40 2415
VOLUME OF SCOURED SEDIMENT = -8938(10°3m3)

VOLUME OF DEPOSIITED SEDIMENT 9709(1073m3)
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Sub-basin No. Sediment FLOW .
Discharge (10°3m3) Discharge (m3/s)

1 131.7 5.9

2 29.7 2.2

3 4.2 1.7

4 4.2 3.3

5 0 ‘3.1

6 .0 2,1

7 42.5 1.6

8 310.1 2.7

9 654.2 3.0
10 55.2 1.9

11 .0 1.0
12 539.5 .5
13 229.4 1.2
14 509.8 1.7

15 649.9 T .4
16 1057.8 5.5
17 55,2 i.5
i8 .0 4.9

19 .0 3.5
20 .0 2.4

21 _ .0 3.1
Monthly Average Discharge = 53.1(m3/s)
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Base Point Sediment Critical Max Discharge

Transport (10 3m3) Discharge (m3/sec) (m3/sec)

1 131 11.60 46.71
2 29 4.20 17.17
3 2761 7.60 63.88
4 0 15.20 13.10
5 3310 7.90 76.98
6 0 26.90 26.32
7 0 4.20 24.65
8 0 41.80 16.64
9 1670 30.90 144.59
10 0 51.40 21.45
11 654 4.20 23.79
12 2040 6.60 45.24
13 0 15.60 12.54
14 4658 21.70 202.38
15 0 50.20 15.17
16 0 31.80 8.09
17 5970 3.90 225.64
18 85 2.10 4.14
19 229 .70 9.62
20 6334 3.90 239.39
21 0 31.80 13.48
22 72 1.50 3.19
23 1057 1.50 34.18
24 8762 3.90 285.07
25 0 26.60 9.44
26 0 -9.30 30.44
27 171 15.90 30.44
28 0 58.70 15.14
29 0 1.00 21.91
30 0 83.90 67.48
31 4854 2,10 350.33
32 0 1.80 19.23
33 7673 2.10 366.66
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Base Sediment Sediment - Sediment Sediment Sediment
Point Inflow Transpoxrt Balance ‘Depth width
(1073m3) (1073m3) (10"3m3) (m) (10°3m3)
1 131 131 0 00 0
2 29 29 0 00 0
3 161 161 0 00 456
4 4 0 4 .00 0
5 161 161 0 00 604
6 4 0 4 00 0
7 0 0 -0 .00 0
8 0 0 0 .00 0
9 161 161 .0 00 1392
10 310 0 310 .00 0
11 654 654 0 .00 0
12 654 2040 -1386 -~1.29 1072
13 42 0 42 00 0
14 2201 4658 ~-2456 ~2.07 1185
15 55 0 55 .00 0
16 -0 0 0 .00 0
17 4658 5970 -1312 -1.08 1218
18 539 85 454 00 0
19 229 229 0 00 0
20 6285 6334 -49 -.02 2152
21 509 0 509 .00 0
22 649 72 577 .00 0
23 1057 1057 0 .00 0
24 7464 8762 -1298 ~-.96 1345,
25 55 0 55 .00 0
26 0 0 0 0o 0
27 0 0 0 00 263
28 0 0 0 00 0
29 0 0 0 .00 0
30 0 ¢ 0 00 513
31 8762 4854 3908 7.57 516
32 0 0 0 .00 0
33 4854 7673 -2819 -1.17 2415
VOLUME OF SCOURED SEDIMENT = -9321(10"3m3)
VOLUME OF DEPOSIITED SEDIMENT = 5921(10"31113)
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Sub-basin No.. Sediment FLOW
Discharge (10°3m3) Discharge (m3/s)
1 136.5 4.9
2 30.8 1.8
3 4.4 1.4
4 4.4 2.8
5 .0 2.6
6 .0 1.7
7 44.0 1.3
8 321.4 2.3
9 678.1 2.5
10 57.2 1.6
11 0 .8
12 559.2 .4
13 237.8 1.0
14 528.4 1.4
15 673.7 .3
i6 1096.3 4.6
17 57.2 1.3
18 .0 4.1
19 .0 2.9
20 .0 2.0
21 .0 2.6
Monthly Average Discharge = 44.3(m3/s)
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Base Point Sediment Critical Max Discharge
Transport (10°3m3) Discharge (m3/sec) (m3/sec)

1 136 11.690 38.90

2 30 4.20 14,30

3 2055 7.60 53.21

4 0 15.20 10.91

5 2540 7.50 64.12

6 0 26.90 21.93

7 ¥ 4,20 20.54

8 0 41.80 13.86

9 1119 30.90 120.44
10 0 51.40 17.87
i1 678 4,20 19.82
12 1478 6.60 37.68
13 0 15.60 106.45
14 3534 21.70 168.57
i5 0 50.20 12.64
16 G 31.80 6.74
17 4966 3.90 187.95
18 44 2.10 3.45
19 237 70 8.01
20 5274 3.90 199.41
21 0 31.80 11.23
22 46 1.50 2.66
23 1096 1.50 28.47
24 7352 3.90 237.46
25 0 26.60 7.86
26 0 8.30 25.35
27 87 15.90 25,35
28 0 58.70 12.61
29 0 1.00 18.25
30 0 83.90 56.21
31 4013 2,10 291.81
32 0 1.80 16.02
33 6379 2.10 305.41
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Base Sediment Sediment Sediment Sediment Sediment

Point Inflow Transport Balance Depth wWidth
- {10~3m3) {10"3m3) (10"3m3) (m) (10" 3m3)
1 136 136 0 00 0
2 30 30 0 00 0
3 167 167 0 00 456
4 4 0 4 00 0
5 167 167 0 00 604
6 4 0 4 00 0
7 0 0 0 .00 0
8 0 0 0 00 0
9 167 167 0 00 1392
10 321 0 321 00 0
11 678 678 0 00 0
12 678 1478 -800 -.75 1072
13 44 0 44 .00 0
14 1646 3534 -1888 -1.59 1185
15 57 0 57 .00 0
16 0 _ 0 0 .00 0
17 3534 4966 -1432 ~-1.18 - 1218
18 559 - 44 514 .00 ' 0
19 237 ‘ 237 0 - .00 0
20 5249 5274 -24 -.01 2152
21 528 0 528 .00 0
22 673 46 627 .00 0
23 1096 1096 0 .00 0
24 6416 7352 -935 ~-.70 1345
25 57 0 57 .00 0
26 0 0 0 .00 0
27 0 0 0 .00 263
28 0 0 0 .00 0
29 0 0 0 .00 0
30 6 0 0 00 513
31 7352 4013 3338 6.47 516
32 0 0 0 .00 0
33 4013 6379 ~2366 -.98 2415
‘VOLUME OF SCOURED SEDIMENT = -7448(10”73m3)

VOLUME OF DEPOSIITED SEDIMENT 5497(10"3m3)
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Sub-basin No. Sediment FLOW
Discharge (10”3m3) Discharge (m3/s)
1 84.1 5.4
2 19.0 2.0
3 2.7 1.5
4 2.7 3.0
5 .0 - 2.8
6 .0 1.9
7 27.1 1.4
8 198.0 2.5
9 417.8 2.7
10 35.3 1.7
11 .0 .9
iz 344.6 «5
13 146.5 1.1
14 325.6 1.6
15 415.1 .4
16 675.5 5.0
17 35.3 1.4
138 .0 4.4
19 .0 3.2
20 .0 2.2
21 .0 2.8
Monthly Average Discharge = 48.5(m3/8)
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Base Point Sediment Critical Max Discharge
Transport (10°3m3) Discharge (m3/sec) (m3/sec)

1 84 11.60 42.67

2 18 4.20 15.69

3 2394 7.60 58.36

4 0 15.20 11.87

5 2912 7.90 70.33

6 0 26.90 24.05

7 0 4.20 22.53

8 0 41.80 15.20

9 1374 30.9¢0 132.11
10 0 51.40 19.60
i1 417 4.20 21.74
12 1775 6.60 41.34
13 0 15.60 11.46
14 4111 21.70 184.91
15 0 50.20 13.86
16 0 31.80 7.39
17 5453 3.90 206.16
18 72 2.10 3.78
19 146 .70 8.79
20 5787 3.90 : 218.73
21 ) 0 31.80 | 12.31
22 ' 58 1.50 : 2.92
23 675 1.50 31.23
24 8035 3.90 260.47
25 0 26.60 8.62
26 0 9.30 27.81
27 133 15.90 27.81
28 0 58.70 13.83
29 o 0 1.00 20.02
30 , 0 83.90 - 61.65
31 L 4419 2.10 320.09
32 | 0 | 1.80 17.57
33 . 7004 - 2.10 335.01

e e 2 TR W e €6 e WS N TS S L Y L ST WE e P A s o k Teh k) Th LEN S R M M W R R WKW NN EEN ACH ST M MM S G SR D A ECR M A S I R e S SR T AT OV T K TR ST M R nee
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* % * %
* % . Sediment Balance * ¥
* %k * &

LR R R R R R R R R R D R R OR

Base Sediment " Sediment Sediment "~ Sediment Sediment

Point Inflow Transport Balance Depth Width
(10"3m3) (10~3m3) (10~3m3) (m) (10"3m3)

1. 84 84 0 00 0

2 18 18 0 .00 0

3 103 103 0 00 456

4 2 0 2 00 0

5 103 103 0 00 604

5 2 0 2 00 0

7 0 0 0 00 0

8 0 0 0 .00 0

9 103 103 0 .00 1392
10 198 0 198 00 0
11 - 417 417 0 00 0
12 417 1775 ~1357 -1.27 1072
13 27 0 27 00 0
14 1878 4111 -2233 -1.88 1185
15 35 0 35 .00 0
16 0 0 0 .00 0
17 4111 5453 -1341 -1.10 1218
18 344 72 271 .00 0
19 146 146 0 00 0
20 5672 5787 -115 -.05 2152
21 325 0 325 00 0
22 415 58 356 00 0
23 675 675 0 .00 0
24 6521 8035 -=1513 -1.12 1345
25 35 0 35 .00 0
26 0 0 0 .00 0
27 0 0 0 .00 263
28 0 0 0 .00 0
29 Y 0 0 .00 -0
30 0 0 0 .00 513
31 8035 4419 3616 7.01 516
32 0 0 0 .00 0
33 4419 7004 -2585 -1.07 2415

n-n-.__.—_-..--.-.,..——_—-———-u-_—-u-——---.u-—._—_q-.__...—....—....—.——.———.—.um.———————————m-—-—-ﬁ-—'ﬂ-’-‘-'—""“

VOLUME OF SCOURED SEDIMENT =  ~9146(10"3m3)
JOLUME OF DEPOSIITED SEDIMENT = 4870(10"3m3)

- 130 -



FAXAREAAAALEARA R A AA LA RS d bt bbb bdn

* ¥ * ok
k% Sediment Discharge ( 85) * &
*% *®

**********************************

Sub-basin No. Sediment FLOW
Discharge (10"3m3) Discharge (m3/s)
1 114.8 6.1
2 25.9 2.2
3 3.7 1.7
4 ‘3.7 3.4
5 .0 3.2
6 .0 2.2
7 37.0 i.6
8 270.3 2.8
9 570.3 3.1
10 48.1 2.0
i1 : .0 1.1
12 470.3 5
13 200.0 1.3
14 444 .4 1.8
15 566.6 o4
16 922.0 5.7
17 48.1 1.6
18 0 5.0
19 0 3.6
20 0 2.5
21 0 3.2
Monthly Average Dlscharge = 55.1(m3/s)
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k% _ dk
* % Bed Load Transport * &
* % %

**********************************

Base Point Sediment Critical Max Discharge
Transport (1073m3) Discharge (m3/sec) (m3/sec)

1 114 11.60 48.43

2 25 4.20 17.81

3 2916 7.60 66.24

4 ] 15.20 13.59
5 3442 7.90 79.83

6 3 26.90 27.30

7 0 4.20 25.57
8 0 41.80 17.25
9 1751 30.%80 149.94
10 0 51.40 22.25
11 570 4.20 24.67
12 2147 6.60 46.92
13 0 15.60 13.01
14 4307 21.70 209.86
15 0 50.20 15.73
16 0 31.80 8.39
17 6191 3.90 233.99
18 100 2.10 4.29
19 . 19% ' .70 9.97
20 6568 ' 3.90 - 248.25
21 0 31.80 13.98
22 87 1.50 3.31
23 922 1.50 35.45
24 9073 3.90 295.62
25 0 26.60 9.79
26 0 9.30 31.56
27 189 15.90 _ 31.56
28 0 58.70 15.70
29 0 1,00 22.72
30 0 83.90 69.98
31 5040 2.10 363.29
32 0 1.80 S 19.94
33 7959 2.10 380.22

TR T R N R R LN 1 AL R4 i S Kt it T e S i Y s ey e R A L ik v S #4057t o e Cr e Sy P B3 o o . o o i w7 b 4 B Tt B
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* % * %
* % Sediment Balance * %
* % %%

REXFI AR AR A A ARSI AR FAR AR AR h ATk ks d

Base Sediment Sediment =  Sediment Sediment Sediment
Point Inflow Transport Balance Depth Width

(10°3m3) (10°3m3) - (1073m3) {m) (10"3m3)
1 114 114 0 00 0
2 25 25 0 00 0
3 140 140 0 00 456
4 3 _ 0 3 0o 0
5 140 140 0 00 604
6 3 3 0 00 0
7 0 0 [¢; 00 0
8 0 0 0 00 -0
9 144 - 144 0 00 1392
10 270 0 270 00 0
i1 570 570 0 .00 -0
12 570 2147 -1577 ~1.47 1072
13 37 0 37 .00 0
14 2291 4507 ~-2615 -2.21 1185
15 48 0 48 00 0
16 0 0 0 00 0
17 4907 6191 -1284 -1.05 1218
18 470 -100 370 .00 0
19 199 199 0 00 0
20 6491 6568 ~77 -.04 2152
21 444 0 444 00 0
22 566 87 . 479 00 0
23 922 922 0 .00 0
24 7578 9073 -1495 ~1.11 1345
25 48 0 48 .00 0
26 0 0 0 .00 0
27 0 0 0 00 263
28 0 0 0 00 0
29 0 0 0 00 0
30 0 0 0 .00 513
31 S073 5040 4032 7.82 516
32 0 0 0 .00 0
33 5040 7959 -2919 -1.21 2415

VOLUME OF SCOURED SEDIMENT =  -9968(10"3m3)

VOLUME OF DEPOSIITED SEDIMENT 5733(10"3m3)
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Monthly Rainfall at Major Stations

Serial

3029
3035
3038
3042
3047
3111

3121

3132
. 3141
3170
8049
8056

Station

. Mucuruba

El vigia

Tabay

Mesa de Ejido _
Merida Aeropuerto
Paramo de Mucuchies
Mucuchies '

Las Tapias

Tovar

San Juan de Lagnillas
La Punta

San Pedro Chiguara
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in the Chama River Basin

Data

1950-1983
1945-1987
1948-1987
1948-1987
1956-1986
1942-1987
1953-1983
1968-1987
1968-1987
1970-1987
1975-1987

1970-1987
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DIRECCION BEMERAL IE INFORMADION £ INVESTIRATION DR aMBISMPC

DIRECCICN DE MIDRDLOGIA Y METECROLOCIN

SIRTEMA NACIONAL DE INFOREACION HIZROLOGIC!
SINSTMHE

Y METEORNL0RICA

R

Estacion? MUCURLEA Tipg (1 Jarizll 3027 Tonel 18
Estadol BE Letited) 024222 Lonsited) 705933 AREited] 2320 acomun
frd, ! HA Tnstaladal 1048 Eliginzadat (164
Toleles Mereuales o fnugles d Frecipilecion {nfd
ENT  FER  HMAR  ABR &Y L D R 8EF AT gy 20
0020 UST 4R2 0 S48 2927 8% &4 145,27 PR 1TAS 1047 228
63 4B BA7 BR2 UL 126 1264 S0 43,4 2920 34 4l
269 D 204 2934 &R 7R IR B05 0 ST 4R7 0 ALY ent
0.4 02,0 153 4LS 109,50 43,7 sS4 4R 728 1471 AL A
2.7 A2 - - - A4,2 108,89 SR TN 22,70 3R 4N
07 3.4 &4 109,72 121,30 41,2 1054 741 1338 1850 428 9.5
10,5 51,1 8,7 750 1254 G0 420 1195 742 1341 90,0 440
007 20,0 27,0 134,5 2854 0 372 &40 SHO 1235 1040 2040
GDQ QIO GDG 6&0 1.’.5»? L - ?\E:? 19»2 0:0 QnQ 1C|3
9.0 0 6.0 20,3 362 22,0 ShLM 144 458 1074 1B 8@ 143
80 00 18,0 553 97,27 - 82,4 857 S48 445 34 195 1010
00 8.0 ILE 945 75,30 44,3 SR s 85 142 9B B
8.0 L4 ALS A0 7R 12404 540 2720 S2E 0 T2 24,0 -
5 73 49,2 17007 220,945 49,0 4M9 821 1422 8RO 204
0.0 12,4 44 917 13,4 R4 950 P07 =2 WS 30 27
32,1 13,9 204 BR4E - - 455 307 6820 458 787 1040 24,2
S R4 79 9E 103 20,0 SL3 7RG PA IT0L0 KB4 B9
339 15,8 24,3 102,77 9944 SL.5 B8R4 552 . 93,2 1252 4L 0.6
207 9.5 420 1742 15R.0 1229 750 27,2 442 &3 5590 14
CEAS 35,3 B 2345 7240 358 ALY 7AS 724 229 FE9 5T
19,2 165 3L2 . 570 108,30 75400 88,2 1242 48,1 488 4R 448
77,3 94,2 44,4 T132,B - 144,80 32,8 418 91,3 870 748 B&2Z 384
4,5 45,40 208,30 202,7 &4 50,9 10 4 42,8 TNF 0 B 19
7.9 8,2 469 104,90 37,9 34 406 82,0 1204 815 1423 2.0
54,7 0 52,1 §LO 2283 107,79 280 14 3.8 9L °LE %68 4
0.6 39,8 35,8 130, 7.4 25,5 0.0 SL,P 1740 117,481 1258
5.9 58.4 1252 108.8 97,2 454 541 485 591221 &9 22
D L2 464 BB,7 14LB L 7B.3 48,2 £2,00 74,8 1245 1480 9.t
494 32,1 68 287,17 77,8 &7 448 TLB O 460 43,2 0.4 24,8
06 337 45,9 1084 2150 142,9 98.9  B2.4 49,4 138,64 8L BT.2
7.9 - 370 05, 7R 7R9 &7 AL3 0 74t 12040 992 8RS W3
10,8 &44.8 3,2 182,9 i%4,2  E8,2 33 80,7 1376 1235 304 104
M6 L1 90,4 299,70 L4760 278 38 30,5 47 84 A4 304
18,0 194 §.7- 1742 129,10 40,9 &4 50,7 343 92 1R 274
4.0 22,3 45,1 1254 1224 &5 &30 83,3 M4 IMT 72 3B
29 3T 55153 150 89

7.7 7.8 F.1 127 8,7 4,0
24,4 284 MA 9.0 S6.8 29.é 22,5 2.2 34 5L’ LG

10,1 103,9 49,9 S50 44,3 444 43,5 344 44,9 5L ST 1005

¥ DATO ENGLOFABD + D&TQ BESENGLORADGS

- DATO  DpECOMOCID? ' DATO FALTANTE
B, STH DESVIACION STANDARD (Y COEFICIENTE DE VARIACION
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2000
Bis.s
991,4 -
L9
944.0
749,32
715.7
$10,8

L9771

821.8

8535.3

1104,5

11,8
920.0
€30,
£71,4

219,4



TR T FECHAT 13/01/2¢
GIRECCINN BENZRAL NE INFORMACION £ INVSCTIGACION DEL SMRIENTE '
RIRECCION DE HIBROLOGIA Y METEOROLOGIA

SISTINA NACIGHAL DT INFORMACION BIIROLDGICA ¥ METEQRULDGICA

SINGIHHEE

Estzeiend ZL VICIA fieol PR Bepizl 3029 Imazl 14
Tebpday M2 Labitod) DRTLD? Longited) 717747 altitudd 130 mesinm
Sndy b M Tnstalede) 0742 Flisinzdal

Wwooase sEr GO MW R

aym TN FER AR IR MAY M JiK 30 ki
1945 - - S0 MLA O MLA SO HLE M0 700 14300 240 L6
i 140,00 62,0 FAG 448,60 132,00 590 20 30.0 250 1730 330 - -
1947 - 5.0 %% -0 70 1340 BRE0 560 - - -
1540 - - - - - - - - - - - -
1950 - - - - - - - - - - - -
1931 - - - - - - - - - - - -
1083 - - - - - - - - - - - -
1953 177,00 42,0 130 90 20,0 145D 410 2320 1AL IELD L7 840
3990 183,0 1740 45,0 %0 10 1770 700 69,0 1250 3360 ML 340
1993 94,0 31,5 F9.0 14T 1850 144,0  8a0  #4,0 1730 147,0 2300 2320
1354 T44,0  312,0  Z3IE0 456 1PLG 0 %400 100, IR0 1010 /™4 00 2380
1957 1500 44,0 1490 30 BMLO SR 65,0 4h0 $3,00 1300 20L4 104.6
1958 770 AR BA HIS0 280 RO F4,0 S2,0 0 42,0 IR 2760 1750
1259 &40 150 L0 SA0 R4 1Z30 0 420 1200 730 TG 1730 1340
1950 176,0 17,0 150,0 153,00 128,46  7%7 1104 ALS 7SO 2829 8§51 350
0% 174,0  &7,5 21,5 M85 3 797 1157 1167 1270 9kl 4301 19
1952 774 424 B4 124,9 192,2  177,9 75,3 . 142,045 12,7 294,5  149.0
143 0R.4 450 19%.iF 3ESZF 194,5 SR 1020 14L00 85 1205 2819 35
1984 7,2 45,0 145 22,9 695 1742 1251 205,074 2738 1159 120,35
1965 176,46  19L,7 16,8 282,9 1349 624 40,9 1320 1533 1298 2820 4ad
1966 324 1073 068 474 34 212,01 BLY SA7 1124 1105 4459 ML2
1967 1836 1157 17,4 4.2 A4L7  137.8 1244 1106 424 1470 2259 353
1958 7R4 14206 919 I9L4 0 119,B 2510 9B 92,4 1348 1608 3344 2537
1949 27,3 203,01 1257 2023 $7.2 127 107 21L5 U030 2194 2903 247.3
1970 182,64  199.% 111,3 1357 1748 70,2 1159  §0.5 1014 240,35 297.9  20L,7
1971 222, 132,46 77,0 22,0 1390 54,7 5.4 92,3 180,85 2764 182.5  146.8
1972 201,5 1i9.F  214,5  470.1 255.3 43,2 60,8 1079 B35 970 2422 1200
1973 12,0 94,6 17,7 1259 7.8 1980 45,7 185.4 1840 1453 289.8 157.0
1574 260,1  88.7  33L1 2209 140,88 S 4161 S50 223,23 2074 931 BAS
1975 90,3 64,4 65,7 W0, T 1B%.A 224,01 152,86 %&& 45,2 149.9 2158 97,8
1976 48,4 1757 1791 194,7  75.8 1458 147 359 378 37,7 150 74l
1977 854 5,2 L% S5 1059 164,77 94,2 121,2 142,2 394,911 404
1975 §%2  110,5 182,7 36,2 1361 1394 1258 3.4 52,8 2182 232 30,3
1979 72,5 794 3542 35,2 1143

433, 22,7 48,1 1154 §51.2 850 ML
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EU.QI.RINDR) . . FECH@: 13!".}‘!."'3(‘}
DIRECCINN GENSRAL DE INFORMACION -E INVESTIGACION DEL 4MRIENTE
DERECCION DI MIDROLOGIA Y MEYEORBLOGIA
QIGTEMA NADIONAL BE INFORMACTCN HIDROLOCICA Y METECGROLOGGICA
SINATIRNAE
Zetaciont EL VIGIA Ti=0t FR fariall 3035 Tonat 14
Zelador NE Latitud) 082227 Lengitudd 7213747 Altitudl 1M ssimen
frd, ) M4 Instaladai (942 Elirirada:
Tateles Kencueles ¢ dneales de Freciritacion {onmd
ENE FE3 Ham f5R Eay S G ARD SEP ooy NOY DIt
2,7 1514 2ol 1159 4,7 2%:4 e 170, T 143.9 0 14809 2881 49.7
31,4 247,10 112,72 W57 28R.4 O 148,3 4%,8 110,3 114,30 198,33 2218 1358
CELT 300 Y TRE 1ML el.e 4,0 40D 1567 154.8 174,10 12741
T4 8,2 &%,0 177,2 I8 10%.4 140,F 1234 £4,5 13%.8  13R.4  249.2
i"gi‘r‘% 5?»2 . Eitg ) = = - = - - - - =
108,58 7,8 247,44 432.2% 24%.3 48,1 44 104,2 171,46 157, 134,00  315.3
154,7  170,1  i158,7 1492 194,8 86,6 28,7 &3 1.4 184,01 239.8 7.4
9,3 24,46 1521 &R0 F7S 0 BB v , . » ' .

127,60 1157 134, 2.0 17B.R 112,90 34,2 1039 063 1993 0 LR OIEAL

7.t £.4 5127 2.2 12 4.7 5.7 TC T 111 S 8 X 10,4

£4,7 82,1 95,7 121,85 2 LE 0 3RO B 4540 784 87,30 90

52,1 70,9 70,20 2,40 408 474 40 4R A4R T19.4 0 349 32
% . DATO ENGLOREDD } PATO DESENGLERADGE

- DATG  PERCONECIRG ) AT FA
Q'SIQ DESYIACION STANRARD
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b I u 1; L2
HETHIETRY
BIRECTION BENZRLL DE INFORMACION £ INVESTISATION BEL AMRIENTE
DIREOLIGN DR HIDROLOSIA f METEGRDLOSIA
RHACION HIDRGLGEICA Y METECROLGGIZA

SIGTEMS NACIONAL DE INFORMA
SINATHHEE

Estacion) L&S T4PIAS Tient PR  Beriell 3132 Zonal 14
Fotpdal BE Latitud) G81241 Londitud! 7189041 fltited? 1520 Bosonan
Qrg,| K4 Inztaladel 0SLD Elininada}

END EhE FER HaR AER HAY JUN M 450 SEP ooy hite] BiC TGTAL
1943 - - - - - - - - Fha o 4 B4 2537 -
1949 54,7 .4 1L 1880 3B M2 45,81 ARy 72,4 1348 790 103,27 - BRRLG
1920 3,2 $7.0. 2003 &1 150,27 P43 494 47,8 12,3 240 87 381 7378
1971 2 45,4 472 42,1 948 24,2 AR 11240 99,3 52,4 BL9 I3l 73S
T1872 fR7 0 2 7440 260 M 82,1 24% I 2R3 ¥,2 0 514 13,2 1.3
1373 83 2! 1L &1 544 7.8 0 &6 102,00 Lg% 74.B 1520 352 0 74L.E
1924 48,2 §.3  ERO E7 0 5200 388 44d 0 3RS 78B4 121,20 244 145 87740
1975 724 10,4 292 762 254 SLS O 7% 854 139.9 1,4 9% 1122 88,2
1976 2.0 A7 Wl 4L 554 B DR PR 7 1%L,7 72 4,7 8072
1977 2.9 0.3 43,9 455 &40 4.8 391 334 1220 B 47,8 0.2 5N
1978 L7 13 &9 1844 92, 1,7 558 34 7200 90,0 91,8 45,8 7873
1979 142 gL 145 e%4 97,9 95,%  B2,2 47,4 BLT7 42,3 9.2 %4 7883
1980 4.8 5.7 0,0 521 88,0 43,9 18,1 100.4 £3.0 7 457 7.5 N34
1g31 2,2 ILEd &R 214,22 DM 1671 270 4300 BO.7 &1.0 172,84 80,0 1059.2
isez XA 28,4 B8R4 1778 1032 LS A0 2340 82,2 728 82,4 0 18,9 734
1781 20 28,20 20,3 1413 12006 22,9 B2.F 3G 454 702 L 143 45.2  T0h
1984 257 181 iF.6 01,7 exf% 738 49,1 RLI 0 970 £2,7F  ERAF 304DE 67344
1983 8.3 %0 55 9L3F 7453t 48,2F 41,74 43,2 83,7 17,5 B3 B7L2 0 BlaM
1986 24,7 &40 281 70,3 B  430 F0L3 0 80,7 30 120,00 3L 188 71040
1987 33,3 12,9 31,2 . ’ + . r 3 + ’ ' -
o - ' . ) 2.2
Proxd 250 25,8 30T 1074 BE.P &0,5 358 814 211 82,3 77,3 403 -
Fopet 37 3.4 33 14,3 11.5 2.9 4 8.1 08 iLg 10,3 54 -

gTa 20 19 4 457 8,7 35 204 308 3300 468 304 T34

VB2 763 ALD SRI 4B 42,1 42,0 S50 407 V2% SRS FS SR -F. 1%

T DATO ENSLDRADD $ DATR BESENGLORAROS

~ . DATD  DESDOROCIDG ' QAT FALTANTE ‘
D, 87D DESVISCION STANESRD T¥  COEFICIENTE DE VARIACION
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B I . FECHAY 1301789
IRECCTON (EMZRAL B INFORNACION £ INVEBRTISATION DEL AMRIZNTE

1 IRVES
I

kF2
RECUIDN DL HIZROLOGIA Y WCTEORDLGHIA
H

ISTERE NACIONAL TE INFORMECION FIDRDLDGICA Y METEORDLORICE

———————

n
It
=
g

i HATHHE

fstarient TOVER Tiszt C2 Terigll 4t Taral 14
Ectadol ME Letitedl GR2LIG Longited) 714440 Altitud! 932 z.cumuz
{rd,t M3 Instaladat 1048 Silipinads}

ThE FER MaR At gy JUN LR #B0 ter o Y BIC ThEAl.
- - - - - - - - - - 1857 2.8 -
B3, 42,0 44 1384 F,E TALT P44 41,2 7I,B  i8L,2 L0 1390 12859
i85 i IWE 1200 219,788, 1303 41,7 182,88 18 174,752 12942
37,2 o ne G 124L,% 7L 27,3 1BRY 2255 187,20 08 43,2 1375.4
.6 IW4 0 444 2903 IZLE 4R 403 0.4 70,9 1991 73,7 M.7 12H3
6.2 L 4B 88,4 1524 7R 14T 1238 1449 1948 442,01 854 1432.0
4,4 77,6 871 743 9R,F 0 954 1222 110,7 121,1 2285 19,3 R0 1304.%
15,7 20,8 12,7 1264 48,2 84,6 11R2 1E3.0 M43 1824 1460 134 13993
15,3 16,2 144,%  #4.3 FLY 7% 15D LR 40,3 28,2 §7.R 22,2 BEAL?
271 0.2 44,0 14,2 B854 127,28 85,2 Ri,7  47.8 152,82 41,5 122 AL
0.0 461 4§77 2004 213,64 18841 138,% 1341 1738 761 B11L4 47/2 12914
10,4 4.0 TRLO128,F 1447 S 21207 1754 10404 13701 12%,¢ 13%4 1Z34E
287 220 0,0 S22 184 FLE 1L, R4 6247 1843 190,00 21LF 0 F28.3
190 16,3 812 H2a 2.5 825 5., L4t 700 850 10140 42,2 17257
12,5 4L3 0§42 12,3 ISLE O 3N 42,9 1L% 0 4LT 103,20 4270 5 7247
334 5,0 82,7 1194 0.5 79 583 234 1112 1625 390 S50 BTET
32 2 2T N2 MAZ SRS W70 1824 128, 1374 8L 410 1042,F
£,2 3,z 9.9 754 107.7 494 82,8 1794 1572 A7 1344 40 10SR.
B &G X4 857 125 1147 24,8 MR 1904 138,20 9400 407 §E7.S
:'313 11|9 i"ﬂ"t ¢ B + ' ¥ r ¥ + ¥ + -
. - ‘ 1137.¢
3,2 2.6 TS 1207 137.4 - B4 BR7 0 BORZ O 119,20 1204 1342 T84 -
3.2 2,5 - &7 10,7 124 7.4 7.9 F.6- 10,5 LT 120 3.1
73,7 2 Mg 37 ThE AR 32T 6220 8L4 0§71 402
98,5 8.5 &7 45,2 41,3 439 4FB 48 522 T8 71,0 498

DATG ENGLOZADQ . + LATD DEGENGLERADDS

¥
- DATG  DESLONOCIDG ’ BATD FALTANTE _
D, STH DERVIACION STahparD g COEFICIENTE 2 VRRIalIOH
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LI A . FECHAY 13/01/89
TIRECCION GENERAL DE INFORMACTON E INVEETIGACION DEL AMBIENTE

DIRECCION DE MITRGLGGIA Y METEOROLOGIA .

GISTEMA NACIONAL TE INFDRMACION RIDROLOGICA Y METEDRDLDGICA

SINAIHME

Estaciond SAN JUAN LAGUNILLAS Tirol PR Seriall 170 Tonal 14

Eoledn! ME Latitud? (23040 Longitudt 712114 Altitudd 1050 musenel
Grd,t MA Instaladal 0970 Elininadal :

Totalos Hensuzles w Anueles de Preciritacion (as)

EME FER EAR £3R #aY “JUN JUL #E0 SEP ooy NOV nic
: - - - - - o= = - o= 112,80 94,2 3.8
724 194 S 944 841 20,1 5.8 59,04 105,41 45 e 12
1,5 133 154 2282 107G 8 - 4 2,4 I5F 37 LR 4.0
B:? 0,0 22,8 354 374 A8 293 51,8 1405 61,B 34,9 - 240
205 10,2 2244 - 1340 11342 3.9 2.4 ats 7320 %3 38 82
0.0 1,4 3,2 @9 787 IS0 3R3 748 967 692 S0 826
L2 13 168 S A 228 3L 63 882 12009 31 12.3
0.0 0.0 4,5 - 11,7 948 199 282 IS4 541 - RO 207 2,4
0.8 17,4 40,6 MF? JL4. 20 AR INE 7L5 1057 158 2044
0.1 9.7 47 7hé RS - B2 33,9 e 89,5 7L 67,4 39,3
8.2 58 6.0 10,5 - %12 IS 188 65 ULE O 847 485 12,9
2,0 12,3 1%.0 144,84 1324 76,7 35 41,0 0 76,0 169.1 8 21,
e 293 22,3 M4 48 W4 R 34,3 781 0 3 I .0
ot 1.9 19,9 71,9 84.% 2.4 5500 30,2 3E . BT IR §.0
L1 229 0 72,4 258 L9 53 6900 1228 IS 1824 904
2.9 37 14,4+ 55,2+ SR.2E 26,2 0 429 &30 BN 5B Y 2846
18.2 40,7 1,1 149 554 21,3 2.0 904 88,7 13,5 25 19,7
1.9 4.3 45,3 ' + ' ' I ’ e [

13.2 1,9 2.8 ?8.3 8 I 299 47,2 B 767 4D FIR:

2,5 2,4 L8 I 16 8.9 55 87 152 142 725 41

W6 LT IS0 B2 32 23 446 182 31é 37 23 1

B35 .6 722 T3 ALB 01 490 6 08 465 524 783

JATO ENGLORARD t DATG DESENGLORADOS

3
- DATO  DESCONOCIRO _ ' DaTD FALTANTE
n

»8TD JESVIACION STAHDARD V- COEFICKENTE IE VARTACION

- 148 -

T0TAL
593.4
32,8
515,8
514,0
00,5
501,72
62,9
£47,5
590,3
240,02
7it,
498,27

rad

5.1

411,5

479,4

5905

3.0



AN
1975
1578
1§72
1579
1§79
1580
1981
1982
1983
1984
1985
19984

1387
Promi
Forct

IS IH

i

HBARNR FECHaY 13/01/89
RIRECCION GENERAL DE INFORMACION E INVESTIDATION DEL AMEIENTE

DIRECCIGN DE HIDROLOGIA Y HETEORCLOBIA

SISTEMA HACIONAL DE INFORMACION HIDROLOGICH ¥ KETEQROLOGICH

SIRAIHNE:

Estacient LA PUHTA _ - Ti=ed 1 Serizli 3049 lonet 18

Ectado) ¥E . Latitud) 082349 Longitudl 211126 T AMitudd 1300 micaman
Ord HA Instaladat 1673 £lininadal

Totales Hansuzles v Anueles de Freciritecion (am)

ENE  FER  MAR  ARR  MAY UK ML %0 SEF BT KDY M
- - - - - - - - - - 2354 H42.E
8,7 SR7 42,8 1383 07,2 TR 1066,5  S5.8 1394 S ALE 162
24 00 264 545 1558 1SRG 487 04 HIL 720 104 144
f.0 0 14,3 12007 250.2 1298 2021 SR.2 1004 HET7 19R 10R4 38
294 50 338 13720 158 ITL7 0 780 1307 1772 2834 227,80 4444
194 348 . 18 779 1747 1245 8L 1254 1914 105 1108 S77
LI 4B 8624 2705 301,53 232 1137 M0 1839 1521 134 4.2
58,2 130,01 79,0 1824 2884 0.4 - 60,3 SLI 1S 1837 787 - 4048
58,1 &4 T 1SR 29244 SR I11,2 1281 $SL7 1252 438 718
28,7 40,2 &1 70,8 102.3 1284 736 129,20 280,30 1RR2 TLT7 O 244
18,3 7.9 794 108,5 157,30 94,5 1044 1381 1790 1932 1781 723
740827 17 172,01 198,54 142,84 SLLY O BRI 1924 182,37 1R800 20
L7 6.0 7D ' ) '

t r * L] » + »
29 IR S0 499 1861 1319 B2 1ILS LR 1859 12h4 82,8

22 24 B OILT 142 102 A1 83 1Rt 182 R4 40
202 32 IF 7RI BL3 08 I3 4Xe  Le TR &R2 4L

83,8 108,8 756 51,9 453  45.4 40,8 39,2 358 380  S&d 783

¥ DATO ENGLOBADD : +  DATO DESEHOLARADDS

- . DATO  DESCONDOIDG ) DATD FALTANTE
RSTD BESVIACION STANDARD ' £ COEFICIENTE DE VARIACION
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b RNy FECHAD 13/01/B9
DIRECCICN GENERAL DE INFORMACION E INVERTIGRCION DEL AMBIENTE

DIRECCION GE HIDROGLOBIA Y METEQROLOGIA

SISTEMA NACIONAL DE INFORMACION HIDRGLOGICA Y METEOROLLGICA

SINAINHRE

Estaciond SN FERRO-CRIGUARA Tirad PR . Seriali 2054 Ional 14
Estadol ME tetitudl GEINZ3 Longitud) 71343¢ #ltitud) 1078 mcunea
fied, ) HA - Instrladal 1249 Eliainada}

Tolales Mensueles ¢ Anuzles de Preciritscicn (on)

40 ENE FER MR BROOMAY QN ML ASD SEP 60T MY BIC TOTAL
1976 284 SO0 350 3%7 1538 M 885 ALS RS ISLR LB 48,0 8132
1971 2274 94 1450 389 06,2 147 132 1044 S48 18R 139 B42 13043
1972 1106 76:% 424 2487 329 183 48 46,9 31 970 1060 0.7 B42.E
1973 42 %40 104 480 307 750 37 RS 733 h 192,20 49,5 4%4,7
1974 140,460,170 I3LT 4B 107,224 B4 738 204 250 1182 38T 10728
1975 %3 7RG WL 2B 642 4B 529 103,00 737 1461 1826 207.6 1092.7
1975 26,3 1468 §L5 1283 S1. 18,8 20,2 1094 1704 2744 A3 28,7 114348
1977 58 7 757 284 1230 25,9 251 35 IS 150,768 234 4038
1978 33 $h4 67,8 1590 54T 29,8 0 32,2 3.0 458 1050 &7ub BR.E 7879
1979 20,3 65 445 105,8 137,887 347 71,3 674 2150 1952 1224 1B
1936 I NG 7 3B 92,4 B 259 50,0 745 424 1264 &3 5820
1581 L6 FRLIE 9ATE 258 1324 734 20 M4 77,3 1264 12003 92,7 10E2M
1982 837 136,48 429 1660 853 8L0 254 17,9 950 158 970 92,4 10403
1983 86 24 20,2 1084 98,5 4L2 0 400 70,8 49,8 12,2 B34 46,1 6RO
1924 32 87 42 N4 S50 621 40.0F SR 567 244 94,8 739 8750
1983 87 3L2 1365 2001 §S.B 449 268 494 56T 1705 142,9 117.4 1199.9
1986 118,31 12,0 86,3 443 U401 241 148 B8 561 7.4 735 167 L1768
1987 19,4 20,5 10,8 y ’ + v N I3 » ) o ) * -

Prost SHE 569 B0 1W7 L2 4B8 3T L3 - B IS 7S 499 949
Foreh 57 &l &3 ILE %8 Ab  BAd T b 10 126 1S
DETH &L7 463 465 70,8 4L7 259 173 461 3.4 744 SL2 C 513

ty 1158 BL,4 78,8 8.9 45.7 603 Shé 647 4B 44T 43,6 73.4 -

L DATO ENGLDRADD t DATO DESENGLORARDS

- DATO  DESCONOCTRO ) DATO FALTANTE
I, ST DESVIACION STAMDARD CYy  COEFICIENTE DE VARIACION

-~ 150 -



Serial

3024

3027
3029

3035

3042

3050.

3070

3071

3072

3080

3108
3111
3112
3132
3141
3169
3170
8053
8055
8056
8057

Observed Annual Maximum Rainfall dy
Duration of 1, 3, 6, 9, 12 and 24-hour

Station

Valle Grande

Palamo La Curata
Mucuruba

El Vigia

Mesa de Ejido
Merida

Palamo El Molino
Tovar Sabaneta
Mucubaji

El Morro

El Mescn

Paramo de Mucuchies
Paramo Pico El Aguila
Las Tapias

~Tovar

Jaji :

San Juan de Lagnillas
La Palmita

La Punta

San Pedro Chiguara
Tostos

= 1351 -

Data

'1963-1983

1964~-1983 .
1963-1983
1963-1983
1962-1983

1963-1870"

1964-1983
1963-1968

1969-1977
1963-1983
1968-1983
1952-1983
1954-1983
1969~1983
1968-1983
19711983
1971-1983
1953-1983
1963-1975
1970-1983
1970-1983



Annual Maximum Rainfalls

3024 VALLE GRANDE

.
.
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Annual Maximum Rainfalls

3029 MUCURUBA
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Annual Maximum Rainfalls

3035 EL VIGIA

.
4

Station

Unit : mm

3~hr 6-hr 9-hr 12-hr - 24-hr

1-hr

Year

COOOOOOUOQOOQOOOUOOOOD
COoO0ODOO0OOOOOOOOOOOO0O0o
PO ONIEOM OO AT - OO,
NONOOTAMOONMMNOAOAHOQOOMN
Ll b T Loty tded —— eled

COOOOOCOOOOOOOOOOOQO0
[=lejalelalolelalslelolalelslels e wleTe ol
.............. 4 e e oae e
P02 = P A2 N O RO VD O ST O -
NOHODMHRWO MG -TONOOND
e e o ] = ~ [ it

[al=lalslelalelslslelslalelslelolel = aTwYa
........ 4 4 s s e s s s o4 e
P o 0 S P e S O EHO P O R AT N WD T O SN
NO OO WO O r 00 ~F M O OV DO O
L e L B b B — Lo i

[=i=l=l=lelalelelslolelolelelslele vlolele]

[=]=]=]elelslelelolalelolelelelelelelelelsd
..... R

NSO O NN NI ORI N - T RO

AOHAOO~VDOOWMP-r-O T ONR M~
il =~ — i -

QOQOOOOOOOOOOOOOQLOC

(elalelelatalolalwliolelelelele]elelaTe
nm s e s e as st s s e

OO ~HOOHNIIOE@T N i oM~

909m7607788ﬁ16978765
— L]

oo
P=y=
taar
oY)

[=l=telatololotalotatn el n = =T =T =]
OoDO0CO00O0O000000000
0O 0TI EIAD 00 TN OO D N~ NN~ SO B O N
N O A D INIKS - F KD BN

NI HO M~ RO NN MO RO M
AL DO WD ADADAD [ e Pow P P P e P e oo OO GO SO
faleplofeile Re ta s TnYe Yo Te Yo Yo Yo e Yo ¥ o ¥a Y0
I il l e L L L e L Tt L P P P L P P P P T

- 153 -



Annual Maximum Rainfalls

3042 MESA DE EJIDO

Station

Unit : mm
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Annual Maximum Rainfalls
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9-hr 12-hr 24-hr

Annual Maximum Rainfalls
6-hr

3070 PALAMO EL MOLINO
B-hr

Year l-hr
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Unit : mm
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Annual Maximum Rainfalls
6-hr

3071 TOVAR SABANETA
3-hr

1-hr

nin

Station
Unit :
Ygar

julelelolele]
COoOOOOo0

ERE T T

OO
WO

000000
[+ ]l le Lo L)

L2l gl gl o] o
PO nnm

fete Ll lo L]

Bel=lelelelel

tttttt

MOV O

SFF OB

SO - 00

~ 155 =



Annual Maximum Rainfalls

3072 MUGUBAJI

N
.

Station

Unit : mm

1-hr 3-hr 6-hr 9-hr 12-hr 24-hr
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Annual Maximum Rainfalls
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24-hr

9-hr 12-hr

Annual Maximum Rainfalls
6-hr

3-hr

3108 EIL. MESON
1-hr

I
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Year
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Annual Maximum Rainfalls

3112 PARAMO PICCO EL AGUILA
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Annual Maximum Rainfalls

3132 LAS TAPIAS
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9-hr 12-hr 24-hx

Amnual Maximum Rainfalls
6-hr

3.hr

3141 TOVAR
i-hr

mm

2
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9-hr 12-hr 24-hr

Annual Maximum Rainfalls
6-hr

Station 1 3170 SAN JUAN DE LAGUNILLAS

Unit

3-hr

l-hr
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Annual Maximum Rainfalls
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Annual Maximum Rainfalls

8036 SAN PEDRO DE CHIGUARA
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Annual Maximum Rainfrlls

Station : 8057 TOS5TOS

Unit : mm
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