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Importance of Flow Measurement and Quality of Data

* Quality of flow data is not important when water is surplus

* As water scarcity increases accurate flow measurement becomes more
important

* In water agreements clarity is needed on

* What set of flow data is used for reference or baseline
* Location of flow measurements

* Who does the measurement (staff training and staff integrity)
* How is flow measured?

e A 5% error on Blue Nile flow is £2.5 billion cubic meter
e A 10% error is =5 billion cubic meter

* Flow monitoring and flow data could be a source of conflict



How Much is the River Flow?

Stream Gauging Process and
Data Quality

Who does the stream gauging
Location of stream gauging
Method of stream gauging
Data acquisition

Data transmission

Data storage

Intentional Bias in data
reporting



Stream Flow Change with Time
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Stream Flow Change with Time — The Need for Baseline

Flow for Water Agreements

Blue Nile at El Diem

Period

1965-1987
1990-1996
2002-2009
1999 - 2003

43.22
47.05
50.85
51.92

Nile at Dongola

Period

1933-1972
1973-2012

Annual mean flow (BCM)

85.4
70.01

Annual mean flow
(BCM)
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Stream Flow Measurement Methods

* Slope-Area Method

 Stage-Discharge Method

* Acoustic Doppler Current Profiler (ADCP)

 Ultra Velocity Meter (UVM)

 Radar Method




Stream Flow Measurement Methods
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How much is the Flow? Stream Gauging in the Blue Nile Basin
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http://flickr.com/photos/nilebdc/6874115788
https://creativecommons.org/licenses/by-nc-sa/3.0/

Stream Flow Monitoring

Flow Equation 200 |
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Stream Flow Measurement and Sources of Errors

Sources of Errors

Stream gauging errors (depth, width,
velocity measurement errors)

Stage-Discharge equation error

Stage observation, recording error

Change in stream cross-section error

Unaccounted inflows and outflows
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Stream Stage Measurement and Sources of Errors

Errors in Stage Measurement

e Staff Gauge observation, recording,
transmission




Acoustic Doppler Current Profiler (ADCP)

L L TTHTY

Start  Start Total Delta | Top Meas. | Bottom | Left Left | Right | Right . Total
Tansect | pork  Time aQ Q Q Q Q Q Dist. | Q Dist. WOt s | VAN
m3/s % m3/s m3/s m3/s m3/s m mi/s m m m? m/s
b4000 Right 14:58:53 | 15547 | -0.09 | 0.936 | 13.534 | 1.8932 0122 488 | 0.163 | 549 61.1 224.55 | 0074
b4001 Left 15:10:35 | 15.74 0.47 0927 | 13465 | 1.978 0135 488 | 0.235 | 549 61 226.96 | 0074
b4002 Right 15:19:22 | 17.408 | 4.48 0.957 | 14.155 | 2.023 0081 488 | 0.193 | 5439 59.7 219 007¢
b4003 Left 15:57:15 | 15852 | -486 | 0.897 | 12758 | 1.88 0165 488 | 0.152 | 549 60.5 222.55 | 0071
Average 5662 | O 0923 | 13478 | 1943 0126 488 | 0.186 | 549 60.6 223.26 | 0074
Std Dev. 0.637 3.83 0.025 | 0.572 0.063 0035 0 0037 | O 0.65 3.37 0.003
?;:/IAvg 3.83 0 2.68 4.24 3.54 2771 0O 1993 | O 1.07 151 445



Radar —
Noncontact

Stream Flow
Measurement

Wave formation on the water surface is
the precondition

The sensor measures the waves’
movement and therefore the surface
velocity of the water.

A single velocity is measured on the
water surface. Model is used to convert
to average velocity

An extra level sensor, for depth and
cross-section area measurement is
needed

13

Nivus.com




Accuracy of Stream Flow Data

A study of errors in individual streamflow

measurement %fjfngﬁ

e cross-section (channel width and depth) e ‘%ﬁ%&?{_

* mean velocity (instrument error, pulsation ik}j\f
error, vertical velocity distribution, oblique flow, -
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Blue Nile Basin and Surrounding Existing and Proposed Monitoring Network (green

hydrometric and orange meteorological station) Riverside Technologies Inc 2010
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Outflow

Fitted Volume-Elevation
WL =3E-07V° - BE-05V* + 0.0088V* - 0.44V” + 10.3V + 522.6

» Water level
W Key features
—Volume-Elevation curve
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Summary

 Standardize flow measurement for good estimate of flow

* Develop current baseline of flow at each reach of the Nile for water
share agreement

» Water share agreement should be based on percentage of current
flow — agreement is for current and future generation (not the past)

* Flow measurement integrity and data sharing is critical for water
sharing

* Flow data could be a source of conflict



