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RESEARCH ON THE REGIONAL LEVEL IN NORTHEASTERN BRAZIL
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GIS BASED SIMULATION
ON SPATIAL LEVEL

Spatial
leve

A

Knowledge
of relationships

Strategic
level

Temporal
level

6’} =
ntegrated /and u.

/- rovograoty
m Land use
E Geology
[ Hyetology

thematic maps and stalstics

Man
environment
system

yoeoude saponpul - (Ldn-wonog,) > < (..UMOdeJ..)-USEOOJﬁh»\f\!JonpaG

3
<
uoIsioald YbiH

Knowledge
of details

~rivertwin



1t
in

tw
tw

== l|\ver
~river
S

_U W
L3 2
>
)
LLl
(a
\Q 7p)
(al
-
@)
(a
@)
| S
— —
= AVl =
= LLI
= e =
o o o
L W <
: 2
M — = %)
c = L X
3+ wn 2]
5} E - ) o
o~ (ne a =
> >
< LLJ Z -
= 3 -
c _I_I__” om
- — S A
(@) — 4 =
= (R = =
© = 7
= LL ooz &
= @) N S = 2
= re— LL
8 = i o G
= @) LLJ o < &
— — (@p]
n — = R a
< < 2 5 @)
D R o o ()]
= I p z
© = >
D LU ;) =
c | E 2 =
y c Z
N = 5 g =
= < 8 B
x| P = S 2
F
4



\\‘ PRINTZ: Integrated, GIS based modelling in WAVES and RIVERTWIN *

¢ B = rivertwin

w

-

Taua - CE WAVES 'i\‘

Recharge and quality of groundwater

Sustainable groundwater recharge [mm]
0% of Intally calculaled recharge)

B s 25-30

B 31-40

-0 | R
=

21-35 §1-70
Water quality of wells

? Mo dala ' Mesdium maneralizabor

212 wells 544%) 500 - 1500 s
B wels 217 %)

Y Low meneralizalion A High mineralzation
<500 ps =1 500 ps
4wells (1% BT wells (225 %)

Diata of wells enpadted by daty base nchded is Compac] Dsc

6 | "lles digilal dos Recurtos Hidnem Seblerriness & Ceard®

CPRM, Senvigs Geolgico, Residéncia de Fortalezs, Fodaleza - CE, 152

General infermation

1

O Municipal seat (Taua) ~ /\ / Municipal boundary

® District seat ;" District boundary

»  Main setilements Federal road

/% Unpaved road

M Intermunicipal road

km 5 0 10 20 30 40 50
Hysuiegus 1nd pame sen
L T -
I — P
[T \ .
|- - | me /
D 0, i =
AT TR,
Banprmii g \—-"/
L[er——T Hadm matup [T N R T
gl Faed ST Scbeptnhrtbrr  Roiluts lor Limd i wpe Bddinr

twin



, == rivertwin

\\\ PRINTZ: Integrated, GIS based modelling in WAVES and RIVERTWIN i 3 ¢ e Zrmre

~rjvertwin
SPATIALLY ALLOCATED FARM TYPES
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Landscape units and district boundaries

Mountain areas (adapled crop mix)
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Westem Pediplain (plant production focus)
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IDENTIFICATION OF AREAS WITH STABILITY RISKE/aNG™"
SUSTAINABILITY POTENTIAL

« Economic sustainability / risk

* Synopsis of
sustainability /
risks

» Hydrological sustainability / risks

* Ecological sustainability / risks

(Darker colors mean less sustainability)
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RIVERTWIN RESEARCH AREAS AND MODELS’ RESOLUTION
Spatial resolution: grid with a cell size of 1 km2 (1000 x 1000m)
Temporal resolution: output of interim results: 0.5-1 year
Character of different water basins
WAVES NECKAR OUEME CHIRCHIK
Total size (1,000km?) 3-4 15 43 14
Population (1,000 inhabitants) 50-70 7,5 1-2,000 2-3,000
Climate zone tropical semiarid ~ temperate humid  tropical subhumid continental, semiarid
Inflow regime rainfall snow, rainfall rainfall snow, glacial-rainfall
Data availability low high low moderate




¢ =~ rivertwin

: Integrated, GIS based modelling in WAVES and RIVERTWIN i ik

RIVERTWIN — SUBMODELS AND WORKING FOCUS ~rivertwin

Climate change, water policy and economic scenarios
Economy Landuse Water Resources
Crop productivity - | 1 Land use and land @) Surface water fluxes
field scale: EPIC =—=T=——1 resources information - — and balance:
@ regional scale: SLISYS HBV/LARSIM
Agroeconomic Groundwater flow & © w
Economic valuation model GAMS Transport: MODFLOW
rowth: H .
° N ® ﬂ, @ Water quality in surface
Sopulation Total water demand and | — waters: MONERIS
opufatio > waste water load @) [ 78
growth: WEAP
river morphology/
freshwater ecology
A 4 \ 4 \ 4 A 4 CAS”V”R \ 4
Food demand Food production Net income from Water treat-ment Total Water demand Groundwater availability and Surface water availability and
agriculture costs quality quality
[ | I I | ]
Food security and social acceptance Ecological and hydrological security
4 L J L J L
Integrated evaluation of economic, ecological and social indicators |
Exchange Parameters: 1: Soil, terrain, climate and vegetation information; 2: yield, biomass,water and nutrient balance and transport, water consumption,
pesticide load; 3: yield, biomass,water and nutrient demand; 4: Surface water, Sediment, pesticide and nutrient loss; 5: Recharge, load; 6: Water demand
from agriculture; 7: Reflux treated water and load; 8: Sediment and nutrient load; 9: Groundwater Surface Water interaction; 10: water flux in river network;

11: water availability in rivers, lakes and aquifers
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WATERSHED MANAGEMENT TASKS ~rivertwin

Groundwater Discharge  Erosion, Sediments
recharge g

External water Hydrological functions: Fishing
transfer water in- and output |
Waterway (traffic)
Water supply | Water use
(withdrawal, [l (withdrawal Hydropower
consumption @ and return) :
waste water) Bathing,
. : Leisure
) Ecological functions and demands

Cooling water J Water sports

Flood protection  River structure / morphology
as fish habitat
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GIS-BASED INTEGRATION BY MOSDEW

* Integration of various disciplines research results and scales at a regional level
 Low data availability can be improved

« Common definition of interface entities / geometries accelerate verse-vice understanding
and submodels’ orientation

 Rapid and relatively accurate allocation of defined risk areas

 Transparent base for decision makers (politicians, stakeholders, investors)

« Open architecture
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