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CASE STUDIES

GEOGRAPHICAL SITUATION ANNUAL RAINFALL

Ceira (Coimbra, Portugal) :
; Carraixet (Valencia, Espafia)
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MEAN TEMPERATURE

Ceira River Basin: 12 - 18 °C (t.a. £ 10 °C)

Carraixet River Basin: 15 - 18 °C (t.a. £ 8 °C) ”FRIIEESII.IENT
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CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION
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® Resampled SRTM data, spatial resolution approximately 250 meter on the line of the equator, for the entire globe are available: (Click here) REQU I RE D
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http://srtm.csi.cgiar.org/srtmdata/

CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION

TOPOGRAPHY
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CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION

HILLSLOPE VELOCITY
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CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION

LAND COVER Ste wap
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https://land.copernicus.eu/pan-european/corine-land-cover/clc2018

CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION

LAND COVER
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CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION

LAND COVER
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CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION

COVERAGE FRACTION

NATIONAL FOREST INVENTORY 2015 TREE COVER DENSITY 2015 (copernicus HRL) GLOBAL BARE SOIL LANDSAT 2015
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CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION
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https://data.isric.org/geonetwork/srv/spa/catalog.search

CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION

SOIL HYDRAULIC PROPERTIES STATIC STORAGE IN SURFACE [0-5CM] AND DEEP [5-200 CM] SOIL LAYERS
N " : N > Py ey v R o ! e T et % ; =0 crcspn (v
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Soil hydraulic property
Saturated water content (THS) ~

Saturated water content (THS)
Water content at field capacity (FC)

Hiim2 - Wilting point

5-200 m depth (mm)
0

7 85.37

| W 170.75

I 256.16

o W 341.50

Water content at wilting point (WP)
Saturated hydraulic conductivity (KS)
Parameters of the moisture retention curve (MRC)

Parameters of the unsaturated hydraulic conductivity curve (HCC)



https://eusoilhydrogrids.rissac.hu/

CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION
SOIL HYDRAULIC PROPERTIES

SATURATED INTERFLOW CONDUCTIVITY (Kss)
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SATURATED HYDRAULIC CONDUCTIVITY (Ks)
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Saturated interflow conductivity (mmy/h)

Saturated hydraulic conductivity (mm/h})

Hl 0.017 Il 1366
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CEIRA RIVER BASIN - ECO-HYDROLOGICAL CHARACTERIZATION
PERMEABILITY AND PERCOLATION CAPACITY (Kp)

HYDROGEOLOGICAL UNITS LITHOLOGICAL MAP (GLiM — Global Lithological Map)
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https://www.geo.uni-hamburg.de/en/geologie/forschung/geochemie/glim.html
https://doi.org/10.1029/2010GL045565

MODELLING WITH ECO-TETIS

DEM &
DERIVED

HYDROMETEOROLOGICAL
SERIES (P, T, ET,, RAD)

~ RELIABLE INPUTS

® DIFFERENT SOURCES
® KNOWLEDGE OF THE CASE STUDY
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® VEGETATION PARAMETERS
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DERIVED HYDROGEOLOGICAL
CHARACTERISTICS
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vl e
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T2. SURFACE ~
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I
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HYDROLOGICAL FLOW SERIES (e.g. RIVER FLOW)
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TANKS BALANCES (e.g. SOIL MOISTURE)
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MODELLING WITH ECO-TETIS

HYDROMETEOROLOGICAL
SERIES (P, T, ET,, RAD)

DEM &
DERIVED

PONTE_CABOUCO_12G_02H | LOUCAINHA_13H_03H r ALB_ALTO_CEIRA_12J_01A r FAB_DO_BOSQUE_13H_01H r PONTE_CONRARIA_12G_08H r PONTE_GOIS_131_01H ‘

Main Event characteristics
Max. obs. discharge (m3/s)

Max. sim. discharge (m3/s)
RMSE
Observed peak time

Simulated peak time

68.360

55.285

3416
21/01/2003 00:00
09/01/2003 00:00

Stream gauge section discharge(Q)

70

65

PONTE_CABOUCO_126_02H | LOUGAINHA 13H_03H | ALB_ALTO_CEIRA 12J_01A | FAB_DO_BOSQUE_13H_01H | PONTE_CONRARIA_12G 08H | PONTE_ GOIS 131 01H |

Stream gauge section discharge(Q)

Peak time error (dt) 12 o 150
Main Event characteristics s
Observed volume (Hm3) 370.581 Max. obs. discharge (m3/s)  58.070 5
LAND COVER & SOI L AND Simulated volume (Hm3) 304.010 Max. sim. discharge (m3/s) 143099 ES
RMSE 3898 *
DERIVED HYDROG EOLOGICAL Volme error (%) 17.964 Observed peak time 29/01/2009 00:00 o
Nash and Sutcliffe efficience

0.8266 Simulated peak time 25/1112006 0000 1,2,5
CHARACTERISTICS reinage area fkm2) sas620 Pookmoomor 708 o

Observed volume (Hm3) 242032 110
simulated volume (Hm3) 207.055 105
Volume error (%) 14.451 100
Nash and Sutcliffe efficience  0.6849 95
EVAPORATION CALI B RATI O N : Drainage area (km2) 498,620 %0

FOR EACH
PIXEL

FROM 4
INTERCEPTION

Q (m3/s)
ol

PONTE VALIDATION: -

CABOUCO PONTE -
(12G/02H) CABOUCO .

SOIL
EVAPOTRANSPIRATION (12G/02H) =

DIRECT
RAINFALL

T6. VEG. COVER
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WATER e Bk 15 |
T1. STATATIC ST Nash and 10 L le ‘
; Nash and 5
~— Sutcliffe ash an ' b L o
H 2 2 2 2 Q0 00 Q0 Q020 Q0 Q0 Q9 Q0 9 9 Q9 9 9090 QQ 29 2 2 @ @ 9 o 2 o9 2 9 9 9
.. Sutcliffe 2388232388¢82383€8¢888833828¢828888888338828386883833828373
INFILTRATION va efficienc T 8988889888888988888888888888888888888888888
= y ff 822 2RR8LERRRRREEEEE SR 558883 88888388888g22g
T2. SURFACE erriciency 8288320853888 8:8¢888:82a¢82¢8¢2828zs2a¢ 8585556
SRR EERRRREERRERERREE R ERRERREEARRREREREREER
OVERLANDFLOW B I o T B B e s B Y B B M M T s N N N ) O T 0 9 s @ — o o o T W
QR QO 000 L 0 22000 QLQ L0 Q0 e eegee 2 20 Q0
. 069 SRS =R = = === B = IR= 0= =N U< < = == B B === = = R= == N = = M= ==
PERCOLATION Time
\7
— — Simulated discharge (m3fs) — Observed discharge (m3/s)

[ 73.GRAVITAT T

%2
T4. AQUIFER ~

— Simulated discharge (m3/s) — Observed discharge (m3/s)

INTERFLOW

DEEP AQUIFER
FLOW

[/

AR

CONNECTED AQUIFER

126/08 2H/0aK” o
FLOW  T13H/01Hg 1 3702H 331/01H
/. ?\“/,w,ﬂl ‘ )
@3H/04H A Y/
/ \ s f

HYDROLOGICAL FLOW SERIES

TANKS BALANCES
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MODELLING WITH ECO-TETIS

HYDROMETEOROLOGICAL
SERIES (P, T, ET,, RAD)

DEM &
DERIVED

LAND COVER & SOIL AND
DERIVED HYDROGEOLOGICAL
CHARACTERISTICS
EVAPORATION
000 & FROM A A FOR EACH
© °|°°  INTERCEPTION PIXEL
DIRECT
RAINFALL T6. VEG. COVERZ
SOIL
EXCESS EVAPOTRANSPIRATION

WATER

INFILTRATION
PERCOLATION

DEEP AQUIFER
FLOW

[

—
T1. STATATIC ST

\ ]

T2. SURFACE ~

| 73. GRAVITAT ST

\ .

T4. AQUIFER ~

OVERLAND FLOW

INTERFLOW

CONNECTED AQUIFER

FLOW

HYDROLOGICAL FLOW SERIES

TANKS BALANCES

VEGETATION PERFORMANCE

TRANSPIRATION (mm)

EVAPOTRANSPIRATION = E, + T + E,,

12

E 8
£
g
g ‘ |
)l [T
i v H \ IR L ”
- I ‘ vl fl | “lH
2 | " Hl\' i I |\|| ‘ | ‘ “ i ‘ I ‘ ’ ‘ | |I|| |
I (AN | | ‘ I ‘ I | | H'\'ﬂ\“-‘ | (AN il
i ‘|- al T “ il | f H I“' k r ‘ r|| ’ 1 F Runte \ l ‘“].‘
L",,,l‘i,."\l U"[ n | [ [ \ ﬁ J] H ¥ “ ‘H "*_\. l \H | I‘ "«1\! 'wl .}Jllv Wl""'l‘-|lf'f_.14 ql.‘lr! |-r 1L, hml‘Jl‘WJlJ | J '|F‘I‘
*  Evaporation from the
10 interception
e *  Transpiration
Evaporation from the

bare soil
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MODELLING WITH ECO-TETIS SOIL MOISTURE

— Water content in the first soil layer (0 -5 cm)

— Water content in the second soil layer (5-200 cm)

HYDROMETEOROLOGICAL DEM &

SERIES (P, T, ET,, RAD) DERIVED
LAND COVER & SOIL AND £ 20
DERIVED HYDROGEOLOGICAL
CHARACTERISTICS N\ ]\/

£
w
o
I
(2
S Hu2 (mm)
5 Soil saturation - Date 2001/12/31
O
EVAPORATlON E
0 )6 © FROM A . FOR EACH g
© ©|°°  INTERCEPTION E PIXEL .
i : 200
DIRECT :
RAINFALL \76. VEG. CoVER : 100 1
s : solL
EXCESS 7 4 * EVAPOTRANSPIRATION
2 150
WATER T1. STATATIC ST _ 1501
\ é
INFILTRATION kv 2
T2. SURFACE - \ = 555
OVERLAND FLOW 2
100
PERCOLATION | kv
T3. GRAVITAT ST
250 -
T \ INTERFLOW
DEEP AQUIFER hvd
FLOW T4. AQUIFER ~
il - 50
T~ CONNECTED AQUIFER 300
FLOW
350 -
HYDROLOGICAL FLOW SERIES 6 55 5 35 o 3 555 Lo

Column number

TANKS BALANCES

VEGETATION PERFORMANCE STATIC STORAGE EVOLUTION
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MODELLING WITH ECO-TETIS

HYDROMETEOROLOGICAL
SERIES (P, T, ET,, RAD)

DEM &
DERIVED

LAND COVER & SOIL AND
DERIVED HYDROGEOLOGICAL !
CHARACTERISTICS .“-é
:
EVAPORATlON
o o6 6 FROM A _ FOR EACH
© °1°°  InTErcepTION 5 PIXEL
DIRECT
RAINFALL \T6.veG. cover |  :
=~ : solL
EXCESS A% E\’APOTRANSPlRATION
WATER T1. STATATIC ST
INFILTRATION z
ms OVERLAND FLOW
PERCOLATION 50 4

DEEP AQUIFER
FLOW

I

| 73. GRAVITAT ST

\ .

T4. AQUIFER ~

INTERFLOW

/] ]

CONNECTED AQUIFER

FLOW

HYDROLOGICAL FLOW SERIES

TANKS BALANCES

VEGETATION PERFORMANCE

50 4

100 ~

150 A

L)
(=]
o

250 A

300 A

350 A

LAl corrected by water stress factor - Date 2001/12/31

LAl (m2/m2)
2.00

L75

150

125

1.00

0.75

0.50

0.25

T T T
0 100 200 300
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Total transpiration - Date 2001/12/31

T
400

Row number
N ~ - =
w o w o
o o o o

w
=]
S

w
o)
=]

10 km

T T T T T
100 200 300 400 500
Column number

600

T (mm)

4

T
600 0.00

VEGETATION
PERFORMANCE
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MODELLING WITH ECO-TETIS

HYDROMETEOROLOGICAL
SERIES (P, T, ET,, RAD)

DEM &
DERIVED

LAND COVER & SOIL AND
DERIVED HYDROGEOLOGICAL
CHARACTERISTICS

EVAPORATION
<> o6 © FROM A
0o INTERCEPTION

DIRECT
RAINFALL

T6. VEG. COVER

EXCESS
WATER

e
T1. STATATIC ST

\ ]

T2. SURFACE ~

|
T3. GRAVITAT ST
Av4

T4. AQUIFER ~

INFILTRATION

PERCOLATION

DEEP AQUIFER
FLOW

FOR EACH
PIXEL
SOIL

EVAPOTRANSPIRATION

OVERLAND FLOW

INTERFLOW

CONNECTED AQUIFER
FLOW

HYDROLOGICAL FLOW SERIES

TANKS BALANCES

VEGETATION PERFORMANCE

V5

FOREST
MANAGEMENT
OPTIONS ANALYSIS

Ceira (Coimbra, Portugal)

0 5 10km

g

Carraixet (Valencia, Espafia)

(e

STEM EXCLUSION CONIFER + HARDWOOD

2.5

2.0

1.5 1

1.0 4

0.5

0.0

---—--1@000 o o

1
——

TRANSPIRATION (mm/d)

|

1
CONTROL

U
TALA 20%

TALA 30%

I

e }»- ——---%oo oo
oo o

l

TALA 40% TALA 50%
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MODELLING WITH ECO-TETIS

HYDROMETEOROLOGICAL DEM &
SERIES (P, T, ET,, RAD) DERIVED
LAND COVER & SOIL AND
DERIVED HYDROGEOLOGICAL
CHARACTERISTICS
EVAPORATION
00|06 © FROM ? A FOR EACH
© ©|°°  INTERCEPTION : PIXEL
DIRECT
RAINFALL T6. VEG. covs%, :
: SOIL

EXCESS : EVAPOTRANSPIRATION

WATER TLsTATATICST]
INFILTRATION g

o ] T~y OVERLAND FLOW
PERCOLATION | g
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