ent yield estimation from a
raphic survey: A case stud

ernational Conference “Water Resources
Management in the Era of Transition”, Athens, 4-8
ber 2002

ris(), E. Lykoudi®® & D. Koutsoyiannis("
nent of Water Resources, Faculty of Civil Engineering, National Technical
of Athens, 5 Heroon Polytechneiou St., Athens 15780, Greece

ment of Geological Sciences, Faculty of Mining Engineering and
y, National Technical University of Athens, S Heroon Polytechneiou St.,
780, Greece

ction (Sediment yield and delivery processes, sediment
lation in reservoirs, source erosion)

h method (Hydrographic survey of the Kremasta

ir, Western Greece)

tation of total mass of the deposited sediments for the
riod of the reservoir’s operation

ent’s sediment yield and delivery ratio estimation

rison with other published data from the international
re

ver sediment deposits in reservoirs of hydropower dams, Funded by Public Power
) and the General Secretariat of Research and Technology (GSRT), 1998-2001




nt source (wash load versus river bed material)

ude and proximity to the outlet of the source erosion

teristics of the drainage network (density and
cy, slope gradients, watershed area)

ncy, intensity and duration of the erosion producing
(wash load)

cal formations and soil characteristics (erodibility)
rphologic characteristics (faults, orographic uplifting,

ional potential of the catchment (surface roughness,
ions, man-made sediment storages)

ent yield processes

al variability both in annual yields but also in inter-
mounts

nt yield processes as functions of spatial scale (e.g. vegetation
hillslope scales and partial rainfall coverage and drainage density to

d scales)
processes still unknown, lack of mathematical

ion with universal applicability
y influenced, but not completely determined, by
ed area

atistical regression models (e.g. sediment rating curves, sediment
catchment area)

al or physically-based mathematical models (e.g. LISEM, WEPP,
M)

deposits’ measurements by (repeated) hydrographic surveys




at Ilarionas, Northern Greece

. 1900
Discharge (m~/s)

al variability of sediment yield

"""""""""" o Data'from 42
; ; international watersheds
. & I ‘
> o * e
3 te
R 2 R 2 ‘
- 4 . ¢
I *
"""""""""" ’.0"
o ¢
K3 V'S “’
. .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ¢
P ¢
10000 100000

Area (kmz)




asta reservoir watershed

PSP I AEE AN
I Ty THERA, KA
M = +
'u'.r¢r g

:Ii .f/k \g _'\x_/; :i
.'.' . -\ i

AlRETHE
.

- Agrafictis R. basin
B megdovas R. basin

- Kramasta resanrair

——— drainage network

| Acheloos R. basin

g 4 olebers

asta reservoir watershed (cont.)

" \
B . 4
s -."

Bpoydmrwan  (mm)

Yuoperpo (m)
170 - 421
422-672
673 -924
925- 1175
1176 - 1427
1428 - 1678
1679 - 1930
19312101

2182- 2433

(| [ [N
L[] FiNN

8 [] 8 Kiometers
TOWIEUTHRGS KDERGOTN e —

ubpoypacpiKe Gikruo




FTIOMNHMA C-factor

o-o1
01-02

02-03

03-04

04-05

05-06

raprcumpog KpepaaTiv
ubipoypapud Serug

ning: Differential Global Positioning System (DGPS)
nce station and moving receiver) with accuracy in
ntal plane 2-5 m(®)

e between echo-sounding routes ranging from 50 to
additionally to check routes

measurement: Hydrographic echo-sounder Raytheon
B operating at the frequency of 200 kHz®?®

of significance 95% with selected availability
easurement error: 0.5%=1 in of the total depth

ellites Centre, Department of Topography, Faculty of Surveying and Rural
, National Technical University of Athens







ccuracy on horizontal plane (due to selected availability)
e definition of the water-mud interface

on of the hydrographic boat speed

in x-y-z plane from the construction of the initial

phic maps prior to the dam construction

tion errors both of the initial topographic maps but

m the echo-sounder charts

t non-typical error (uncertainty): Areas as earth
I banks for dam construction not known




245

-5000

Level (m)

tive profile of fluvial sediment

Prior to the dam construction

-4980 -4880 -4860

-4960 -4940 -4920 -4900 -4840

Longitude (m)

- — | Yearof the hydrographic |
| survey | |
""" T T T T T T T T T T
\ \ \ \ \
4900 5100 5300 5500 5700 5900 6100 6300 6500

Longitude (m)




by

SEDIMENTS DEPOSITS

KREMASTA DAM b

Deposits

Non-Deposits *

2000 0 20C0 A000 Metere
™ e S|




on of two core samples from the reservoir’s invert

olzer formula from percentage quantities of sand, silt and clay
dingly 71.9% sand, 23.3% silt and 4.8% clay)

imation after 34 vears of reservoir operation 1692 kg/m?3




ent yield of Kremasta reservoir

ison with internationally published data

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e A
» ® ' Data from Dend,
1 & and Bolton (1976)
* o :
e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, & e
2 1‘
10000 100000

Area (kmz)




rison with internationally published data

\
\
\
\
f
\
\
\
,,,,,,,,,,,,,,,,,,, fomm e

\
\
\
|

Lau‘re nce, 1996

1O 4= - s mm e [
Renfro, 1972

10000 100000

Area (kmz)

on and sediment delivery ratio
n




ements of deposited sediments within a reservoir
e an effective method for reconstructing long term
ent sediment yields

ervoir under study should be large enough so that
iciency could be assumed as unity

thod is unable to estimate sediment yield of finer
les (e.g. annually) unless more frequent
raphic surveys are accomplished

thod combined with sediment discharge

ements in an upstream site and/or alternative
ement techniques (e.g. turbidity) can be an effective
integrated catchment management

lume principle, at least for large reservoirs, should be
dered in terms of the spatial accumulation of deposited
t as described

ent sediment yields under study exhibit considerably
alues than other published data from throughout the

rphologic controls such as tectonic activity, orographic
g, hydrological parameters (e.g. intense storms) and
dominant geological formation (e.g. highly erodible
are responsible for this considerable difference






