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1. Background
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Background

» Catchment area =324,530 (km)"2

» Annually contribute 60 % of the = ——— (Conway, 2005; UNESCO ,2004)
flow to the Nile River

» Mean annual discharge 48 BCM/year —— (Conway, 2000)
period (1912-1997)

» Annual rainfall ranges 1200-1600 > Mean annual temp. 18.3 Oc
mm/year

> Mean annual evapotranspiration 1100 — (Kim et.al,2007)
mm/year
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Background contd..
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Background contd...

Soil Map (BCE OM,1999)
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2. Problem Definition

[ Deforestati onH Soil erosion Loss of fertile soil & crop land }
4
[ |mproper farming practic&s} High runoff }
¥
[ L ess base flow ]
> Most catchments are ungauged Hydrologic responses of the catchments

not well understood

» Maor bottlenecks for water resources planning
and management in the basin
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3. Research Questions

1. What isthe dominant hydrological processes, which controls the runoff
generation processes in a nested micro-catchments and meso-
catchments in Choke Mountain area?

2. What is the hydrological response and residence time in these
catchments?

3. Can we observe the impact of land use change on hydrology of the
Choke mountain area in the past decades ?
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Research Questions contd...

4. How do we develop the appropriate conceptual hydrologic
models, which ssmulate the observed stream flow for the
right reason at various spatial and temporal scalesin the
Blue Nile River Basin?

5. Which hydrological processes are dominant where in the
Blue Nile River Basin?
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4. Research Objective

= The main objective of thisresearch isto understand,
characterize and quantify hydrological variability of Blue
Nile River Basin at various temporal and spatial scales.

Specific objectives
1. Investigate runoff generation process in headwaters of the Blue Nile
River Basin called Choke mountain area.

2. Developing top-down model development approach for the Blue Nile
River Basin, with the objective to achieve a parsimonious conceptual
model
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Specific objective cntd..

3.Classify catchments, which behave similarly in thar
hydrologic response with in the Blue Nile River Basin.

4. Regionalization of the information gained in gauged
catchments to ungauged catchments with minimum
uncertainty.

5. Estimation of the water balance components in different
space and time scales within the Blue Nile Basin.
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5. Data availability & Requirement

= Data availability

Climnatic data

Number of years | Number of stations
below 10 72
10to 14 45
[5t0 19 24
20to 24 17
25t0 29 5
30to 34 6
35t039 2
40 or more 2

Source: BCEOM, 1999

Hydometric data
Around 102 gauging stations available but 25% abandoned
-most of the data are nussed (Admasu, 1996)

strearn gauging stations
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(1975-2002)

Blue Nileat Kessie

el SaF Sapdt

A

16000

14000 -

12000 -
4000 -

(ces/e ywieb reyosia

2000

c00¢/1/T
T00¢/T/T
000c/T/T
666T/T/T
866T/T/T
L66T/T/T
966T/T/T
S66T/T/T
v66T1/T/T
€66T/T/T
¢c66T/T/T
T66T/T/T
066T/T/T
686T/T/T
886T/T/T
L86T/T/T
986T1/T/T
S86T/T/T
¥86T/T/T
€86T/T/T
¢86T/T/T
T86T/T/T
086T/T/T
6L6T/T/T
8L6T/T/T
LLETIT/T
9L6T/T/T
SL6T/TIT

Time(Day)

UNESCO-IHE

‘ m Number of missing days‘

365

310

17
[

57 -
[ -

39
|

400
350 -

300 -

2
B

250 -
200 -

150 -

100 -

50 -
o

1981 1985 1986 1991 1997

1979

Year




Daily discharge (m”3/s)

Daily discharge at Ethio-Sudanese Boarder

(1975-2002)
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Mean monthly flow at kesie and border
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Dangla Average Monthly Rainfall (1995-2004)

Gonder Average Monthly Rainfall (1995-2004)
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Data Requirement

= Climatic data collection (Precipitation,
temperature, solar radiation, relative humidity,
wind Speed) =P Nationa Meteorologica Agency

» Hydrological data: Daily stream flow data
(DI schar ge)—> Ministry of Water Resources

= Satellite Dataa TRMM satellite Product

» Tracer data: Rainfall and stream flow samples
*DEM (SRTM, 90*90m )

» Land use and soil data
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6. Research Methodology

A) Field work (in experimental catchments)

Establishment of meteorological stations (Automatic & manual for
rainfall)

To measure P, Relative humidity, wind speed and solar radiation
= Manual rain gauge
Measuring stream flow
- Partial flume with the data
logger at each nested catchments

B) Lab work (analysis of water
sample for isotopic composition,
cations and anions etc)
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6. Resear ch M ethodology

Zauged Catchiment

* l
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Drata Analysis
L 4 ¥ L 4
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e I
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¥
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Linkage of thisresearch to other hydro-solidarity research

» Thisresearch has linkage to project one ----extrapolating
the hydrological impacts of improved farming practices
around Choke Mountain area.

= Link with project three-----to study the relationship
between stream flow and sediment |oad

= Link with project seven----- to study the impacts of past
land use /cover change on the hydrologic response.
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7. Time schedule

Main Activities Time in Months (Oct 2008 to Oct 2012)

6 12 18 24 30 36 42 48
Proposal Devel opment —
Time at IHE (Delft) — — — I
Fieldwork — —
Data collection and processing —
Lab. Work

Modeling work(Conceptual)

Interpreting results & writing papers

Modeling work (Semi-distributed)

Writing & compilation, public defense _
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Chemoga daily stream flow
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Jedeb catchment daily stream flow
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