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OBJECTIVE OF GEOGLOWS SERVICE

AIM: To provide inexpensive, timely,
accurate and reliable user driven river flow
data/information for;

(a) Water resources monitoring, planning,
allocation and management decisions
(Ecosystem, domestic water supply,
Irrigation hydropower).

(b) Forecasting and monitoring of
hydrological extreemes (droufght and

Flood to enhance preparedness for

and disasters risk reduction.
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GEOGLOWS ECMWF STREAMFLOW \[I’EWE

s+ Combines modern

Map Contios T+ S ek 4 ) o computing technologies
=~ ph. < 7 S TR "’f\, o o &  cyber-infrastructure
N e | ) ~‘““ with  hydrological and
( ,b, ., : ( = hdraulic  science to
R S—— : J » NS : deliver a web-based
Rt Magp Mk : 4 N A | \, | ! k service & cloud

St o HyaroShare Hap s computing  operational
S Qs oo A o — hydrological data
= ST S necessary for water

¥ o resources planning and

management.
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ZOOM TO RIVER OF INTEREST

< 3

droviewes

Svarn (e N s

[T e—
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% The forecast service requires and
leverages the local data and local
expertise to tailor the global forecast
to local applications.
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2 P GEOGIOWS ECMWF Stronmtiow Hydtoviewsr
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The GEOGIoWS streamflow forecasting allows
local stakeholders to develop tailored
applications to solve water management
problems such as flooding, drought, and
water/food/energy security issues.
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FORECAST STREAMFLOW DATA

‘‘‘‘‘‘‘

Streamflow Results (Ready)

Fomcasts

Forecast Dato:

CRR2/2022

Forecasted Streamflow
Reach ID: 7084325

Streamflow {m/s}

Aug 28

Aug 25

Data (UTC +0:00)

Percent of Ensembles that Exceed Return Periods

Dates Aug22 Aug23 Aug2é Aug25 Aug28 Aug27 Aug28 Aug20 Augd0 Aug3t SepD1 Sep02 Sep0d Sep0d SepdS Sep 08
2-yr Retyrn Period
S-yr Rpturn Pariod

10-yr Return Pariod

25:y7 Retum Poriod

\
/L“
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s Provides timely
streamflow short range
forecast from ECMWF -
51 member ensemble
with 15 days, for 3 hrs
resolution.

+ Generating single 1-hr
high resolution 10-day
forecast.

% Near-real-time data is
also generated to allow
bias correction  with
observed data.
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Historical Streamflow Data

Streamflow Results (Ready)

Bi=s Correchon

Historic Streamflow Simulation
Reach 1D: 7084325

" abdsdnsoddwtditalsball

Date (UTC +0:00)

Heturn Perlods for Stream T084325.0 {m*3/s)

5 Yeor | 10 Year | 25 Yedr T B0 Yoar.

100 Yoar

coriz | moe | 10069 | rasabe | ta2e7e

U ‘ GREEN.
Sl CUMATE
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[sremro SERVIRG) FERER

The GEOGIoWS service

provides for every river in a

40 years of simulated
historical data with
computed statistical indices
hence a breakthrough for
data scarcity and gaps
hence complementing the
national efforts resulting in
better planning, allocation
and operation of dams,
irrigation  systems, and
flood management.
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GEOGLOWS Data bias correction to local data

X/

<+ Allows the for bias
correction with local

Streamflow Results (Ready) observed data.

A H 92 = As.

Home Insert Draw Page Layout

2 f ‘, J S— O/ | 384
Uploaded Observationsl Data v - v -
:"r")wnﬂE“' 33767 w587 LJ’ - ;.. : o v y F
Clipboard Font Alignment  Number
‘ C
E12 : ﬁc
Bias Carrectz=d Cumulative Volume Comparison
Reach 1D: 7105109 A B C o)
Station Data: Songwe_987_33.767_-9.587.csv
1 Date Discharge (mA3/s)
2 01/11/1985 6.193
3 02/11/1985 6.989
- 4 03/11/1985 6.53
< 5 04/11/1985 6.25
5 6 05/11/1985 4.967
- 7 06/11/1985 5314
8 07/11/1985 7.833
9 08/11/1985 10.38
o~ 10 09/11/1985 9.634
o 11 10/11/1985 12.426
12 | 11/11/1985 10.758
13 12/11/1985 13311
14 13/11/1985 12.567

:“\J't, C Eastern & Southern J £ S‘i e =
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GEOGLOWS Data bias correction to local data

% Allows the opportunity for
bias correction with local
observed data

A H 92 = As.

1, Your c3v mist contain exactly 2 coumes
first row munt contain 1he names for the coiumna (6.9, datefime and stramfiow) F

Insert Draw Page Layout

# first collien must conthln the date and trme (datitime) of the cbservaton
. The datw should ba writtie in a format that can be facognized by a computse ¢,
Upldaded Observitionst Duth YYYYNSMDO HHEMM =3 —_— 0 =i C
5. The sucond cokimn must contain the streamfiow obaarvistiore in cubic meters ou l Lo v Sle=n'i00 A) -
second fomn) tm 3/ H 3 LA RJ — F
5. There should be 1 value per day showing the day's average flow. If multiple » >
ﬁ mans 4 are spaoified par aay, they wi be sveraged tagether Clipboard Font Alignment Number ¢
E12 = Ix
Upload Hydrograph CSV
Ehaosn iy 00 B sabictad A G C 0
Stme . _ 1 Date Discharge (mA3/s)
e 2 01/11/1985 6.193
Upload Status: 3 02/11/1985 6.989
4 03/11/1985 6.53
5 04/11/1985 6.25
6 05/11/1985 4.967
7 06/11/1985 5.314
8 07/11/1985 7.833
9 08/11/1985 10.38
10 09/11/1985 9.634
11 10/11/1985 12.426
12 | 11/11/1985 10.758
13 12/11/1985 13.311
14 13/11/1985 12.567
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GEOGIoWS Bias Correction on Historical Observed

Streamflow Results (Ready)

Bias Corrected Histarical Simulation Comparison
Reach ID: 7105109
Station Data: Songwe_9B7_33,767_-9.587.csv

naa ma

Date {UTC +0:00}

Oy
¥
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GREEM
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FuND

With bias corrected
GEOGIoWS streamflow
data, a 40-years, reliable
streamflow data has been
created and localized to the
station and river reach
levels filling the historical
data gaps.

The data can now be used
for water resources
assessment and planning
purposes.

Also created is Dbias
correction factor for the
forecast river flow.
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GEOGIoWS Bias Correction on Historical Observed

] [ 1]
B ivese

« =003 groglows oy O, I 4 R

G o B e P - e st

Bias Correction Scatter Plot
Reach 1D: 7084325
Station Data: Songwe _9B7_33.767_-9.587.csv
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& use 0

Streamflow Results (Ready)

Bias Cornoction

Forscasts Mistorical

Forecast Date:

N&242022

Forecasted Streamflow
Reach ID: 7084325

15t day forecasts

1S5+75 Porcentiie Flow

— High Resohaion Forecest

—— Ensemble Average Fiow

Streamfiow (m/s)

hog 28

Date (UTC +0:00)

Percent of Ensembles that Exceed Return Periods

Dates Aug  Aug  Aug  Aug  Aug  Aug  Aug  Aug  Sep Sep  Sep  Sop
2 25

26 27 28 22 30 31 01 02 03 04
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Porecasts  bimtaricu Average Fiont V- Durstion

Daily Average Streamflow (Simulatad)
Reach ID: 7084325

=
e
=
&
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Monthly Average Streamflow (Simulated)
Reach ID: 7084325

140

0l ooglovs ory

B roen B won

Streamflow Results (Ready)

Sius Canmection

Date (UTC +0:00)
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Flow Duration Curve
Reach 1D: 7084325

Fow-Curaton
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Integrated CBFEWS System Supporting DRRin Mal

As of: 2022-FEB-09, 14:43

n browser
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TELEMETRIC COMPONENT OF THE CBFEW

>

» \Water Level Sensor —in

L)

[ I, % '\ .
the river upstream

(>14km)

>

L)

» Community Caretaker

L)

(Upstream &
Downstream - Alarm)
% Data Upload Unit
% Alarm/Siren installed in
the floodplain

% Rain Guage

s Manual River flow gauge
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Integrated Community-Based Flood Early Warﬁlng S
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Community Based Flood Early Warning System for Malawi
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Community-Based Flood Early Warningéystem

o

°
=
A

As of: 2022-AUG-25, | -
06:32

Activate Siren on brewser

Namadzi River at Namakhuwa,
Zomba

District Zomba

Alert Levet 200 cm

Warning Levet: 250 cm

2 View Chart.

MNarth Rukuru River
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Strearmiflow (S5at
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Data Watch r
'
Water Level

As of: 2022-AUG-25,
05;32 | 2022-Aug-25 @) Hourly
Station: Namadzi River st Namakhuwa, Zomba

‘ g -Namninglevel ST AT - B e =_ Flood Warning Level

Activate Siren on browser

Luweya Riv

Mzenge Forest,

Nihatabay 200
N/A

&0 mm

Alart level

Nadzipuru River at

Kamala, Dedza

=NA |
®0mm }

Namadzi River at
Namakhywa,

Zomba : s8888288 gEsnssssgsssanns Current Water Level

=8&cm
0mm

Namphende River
at Nakhanarnba 0
T415 Bridge
Phalombe
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Community-Based Flood Early Warning S&étem

ese M < L] Not Secure — malawi.chlews.com ) 1 4
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Community Based Flood Early Warning System for Malawi * Da_ta from the
. Rain gauge at the

x

i’ Caretakers is
war L, oo used as a

At i o precursor to the
flooding
occurrence.
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Namadzi River at
Namakhuvs,
Zomba

=90 cm

Rainfall Hourly Rainfall Cumutative
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malawi.cbfews.com
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As of: 2022-AUG-25,
06:47

Activate Siren on browser

Nadzipuru River at
Kamala, D
N/A

Namadzl Rlver at
Namakhuwa,
Zomba

=9 an

Namphende River
at Nakhanamba

031592

evel Rainfall
Discharge
2022-Aug-25 &
Station: Namadzi River at Namakhuwa, Zomba
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Community-Based Flood Early Warning Sﬁstem

As of: 2022-AUG-25,
06:47

Activate Siren on browser

Namadzi River at
Namakhuwa,

|
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Water Level Rainfall Discharge l Streamflow (Satellite) l
2022-Aliz-24 & Forecasted Streamflow =
Pt 82 Station: Namadz| River at Namakhuwa, Zomba 25-75 Percentile Flow
— High Resolution Forecast
— Average Flow
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\
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Streamflow Satellite
is from the
GEOGIoWS
platform.

The high resolution
10 days forecast is
very necessary for
anticipatory actions
planning.

Discharge values are
very low and now the

river is almost dry.
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Data Watch

As of: 2022-MAY-10, 09:25

Community-Based Flood Early Warning System

X/

% Alarm and siren
is activated
when the
telemetric water
level reaches
the Warning

Level.
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Community-Based Flood Early Warning System

Community Based Flood Early Wamning System for Malawi
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CONCLUSION

** The integrated system currently support the government's efforts the upscaling and expansion of the use of
Modernized Climate Information and Early Warning systems (M-CLIMES) in Malawi to enhance community
preparedness and resilience and can also be used be NAP programmes,

** GEOGIoWS implementation has increased the warning lead time from hours to days and complements the
telemetric water level sensors during the downtime period. This capability enhances community preparedness
and leads to early action that significantly reduces the flood disaster risks, as demonstrated during Cyclone Ana.

*®* GEOGIoWS forecast data has been useful for ANTICIPATORY ACTIONS and can be NAP programmes too.

** The Government agency, DODMA has planned to Upscaling the system into 10 Southern districts, frequently
impacted by Cyclone related floods.

% Capacity building and inclusion of inundation forecasting and Streamline the warning information to community
level understanding is key

*¥* More partnership and collaboration for scalability and transferability is still needed.
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