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THE NIGERIAN SPACE PROGRAMME

In 1999 the National Space Research and Development Agency (NASRDA) was
established.
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THE NIGERIAN SPACE PROGRAMME

The National Space Council is the Highest Decision-Making Body for NASRDA and is
Chaired by Mr. President with the Vice President as Vice Chairman.
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NIGERIA SPACE ASSETS

The National Space Research and Development Agency has launched
a total of 6 satellites namely:

-

Nigeriasat-2 (2011)

\
| S NigeriaSatX |
e m— B
> . 3
NigeriaSAT-X (2011) NIGCOMSAT -1R (2011) Nigeria EduSat-1 (2017)



FLOOD SIMULATION
EXERCISE

(Emergency Operation Centre)




NASRDA/UN-SPIDER/ZFL Interinstitutional Workshop on “The Use of Space-Based Information for
Flood Response and Early Warning” 12th to 15" September 2022

Total Number Of Organizations: 30
Total Number Of Participants: 104

Simulation Of Transboundary River Flood

Group 1: Search, Rescue and Shelter Provision:
FMHADMSD, NEMA, NASRDA etc

Group 2: Logistics: Armed Forces

Group 3: Impacts: NOSDRA, Works, etc

Group 4: External Support: International
Community, World Bank etc
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International Mechanisms for Disaster
Management




International Mechanlsms for D|saster I\/Ianagement
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UN-SPIDER Recommended Practice
: Global

International Charter Space and
Major Disasters : Global
Copernicus Emergency
Management Service (EMS): Global
Emergency Telecommunications
Cluster (ETC): Global

Sentinel Asia: Asia —Pacific Region
SERVIR: Africa, Mesoamerica,
Himalaya

UNITAR Operational Satellite

Applications Programme (UNOSAT):

Global

Source : remotesensing-10-01230-ag-550.jpg (550x413) (mdpi.com)
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UN-SPIDER Recommended Practice: Flood Mapping and Damage
Assessment Using Sentinel-1 SAR Data in Google Earth Engine

Early Warning

* SAR-based flood mapping is a standard and reliable method for
determining the extent of major floods.

* This Recommended Practice aims to be a simple and quick tool for
users of any experience level to create information about flooding.

* The codeisto be input into Google Earth Engine and run according
to the area and dates specified by the user.

e After the process has run, the code will create a delineation of flood
extent using SAR data and change detection methodology.

 The code will also produce information about cropland, urban areas
and population density exposed.




UN-SPIDER Recommended Practice: Flood Mapping and Damage
Assessment Using Sentinel-1 SAR Data in Google Earth Engine
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MONITORING LAGDO DAM

T Légdo Dam Flood Extent August 2022 A

Lagdo Dam Flood Extent September 2022 _ A

—_— 3 B oo v s
_LAGDO DAM FLOOD EXTENT, NOVEMBER 2022
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Home About Activations News Library CO0S-2 #= English v

Charter activations

| atest Activation
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MAPPING FLOOD EXTENT
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FLOOD EXTENT ALONG THE RIVER BENUE CHANNEL IN BENUE AND TARABA STATE ( UPSTREAM LOKO)
p : \» X ~§ | : = "."f =
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Plateau

Description

The map shows the flooded areas in Benue and Taraba State on the River Benue
Channel upstream Loko. The HASARD algorithm was used to delineate flooded areas
using a reference scene of 2022-09-14 and after event scene of 2022-09-26 of
Sentinel-1 radar data.

Data sources

7 Modified Copernicus Senintel-1 imagery (2022).
»  Administrative boundary from OSGOF

» Background: Bing, Microsoft (2022)

Projection: UTM 31N, Datum: WGS 84

Map produced by National Space Research and Development Agency

Legend
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Bl \Vaterbody ‘
" Flooded Extent ’x
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B Microsoft Bing
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INUNDATED AREAS: BANTAJI, WURBO, GIDAN ATORO, KWATAN BOYA, HOYAN, SAKPA AND KANON KABAWA COMMUNITIES ALONG THE RIVER BENUE CHANNEL
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e v INTERPRETATION
L . b : Stuation report of the flood extent from
Wi p Ousd e e Imbury to Kabare community based on based
’ A«
2 on Senimte-1 imagery from 2022-05-04 to
Rygme  eis J 20220009 revealed that 15476 hectares of
e \WT’ 2. the channel was Inundated, 6149 hectares of
oo ",“‘“’“ cropland, and 3798 pecple were exposed.
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-MODIS Land Cover 2020 (S00m)

Population data (GHSL) provided by
European Commission, Joit Research Centre
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INTERPRETATION

Stuation report of the fiood extent in Yola and
surrounding communities based on based on
Senintel-] imagery from 20220904 to
20220909 reveabed thit seeser hectares of
the channel was inundated, ™ hectares of
cropland, and 4%4) people were exposed.

DATA SOURCES
- Semintek1 imagery (2022). Acoured o
September 2022 prowded by Eurcpe
Space Agency.

Google Sargt Engine producodUNSPIDER,
019
-MODIS Land Cover 2020 (S00m)

Popolastion data (GMSL) provided by
‘ European Commission, Joint Research Centre
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International  Earth  Science  Information
Network (CIESIN)
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Flood extent map over the Taraba State in Nigeria - Upstream Loko AOI

Analysis derived frem & chasge detection of Sentinel- 1 date scquired on 07 Aug 2022 (refersnce mage| and 21 Sep 2022 (Neod image)

Flooded Villag

ATED AREA: OBAGAJI

Between Ojigagala and Abuja

Anatyses cerived tram RADARSAT Constetaton Mission iragery soquired on 30 Sep

"

Description

Situation report of the flood extent around
Obagaji town along the river Benue
channel based on Sentined | imagery from
September 1,2022 to Septemnber 13,2022

before and after flood event to detect
flocded areas.

Data sources
-Sentinel-1 imagery (2022) acquired from
European Agency
- Administrative boundary
Background; Bing

Projection: UTM Zane 32N, Datum:WGS 84

* Communities

:
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FLOOD EXTENT ALONG THE RIVER BENUE CHANNEL IN GUMA AND LOGO LGAs ( UPSTREAM LOKO)
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INUNDATED AREA- KOGI, BENUE AND NASARAWA
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Description
Flooded extent of Lokoja, Kogi state as of 4-10-2022. The Advanced Multi
Sensor Band Composite was applied on the Kompsat-3 satellite imagery to

Y] delineate the flood extent

Kpatakpali

o Fart, Mo, Farledar Gaogrphios, and G GIS User Community
6°48'0"E

Data Sowrces

»  Kompsat-3 imagery (4-10-2022)

» Administrative boundary, Communities and Roads shapefile obtained
from OSGOF

» Background: Kompsat-3, ESRI

Projection: UTM 32N, Datum: WGS 84

Produced by the National Space Research and Development Agency

This product has been derived automatically without validation data. All geographic
Information has limitation due to the scale, resolution, date and interpretation of the
original source materials. No Hability concerning the content or the use thereof is
assumed by the producer
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Nasarawa

0 10 20 40 60 80
O — KM

Flood extent around Kogi, and Anambra State. A change

detection was performed on on two sentinel-1 radar scenes

before and and during the event to detect flooded areas.

Data Sources

@ Senintel-1 imagery (2022). Acquired from European Space
Agency.

@ Administrative boundary

@ Background: Bing

Projection: UTM 31N, Datum: WGS 84
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FLOOD EXTENT IN NDOKWA EAST, OSHIMILI SOUTH AND OGBARU LGA AS OF 12 OCTOBER, 2022 FLOOD EXTENT IN ANAMBRA AND NIGER- DELTA COMMUNITIES ALONG

e P

Ndokwa East, Oshimili South

2023). Aoquired on October 12, 2022

strative Boundary provided by OSGOF
ground image: ESRI

™ Datus: WGS B4

®  Settiement
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FLOODED AREAS IN NIGER-DELTA IN OCTOBER 2022
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36 km

INTERPRETATION

Flood, occasioned by heavy rain, has displaced more
than 120 families at Unguwar Tsallake area of Gun Local
Governmant Area of Jgaws, The flcod extent is
eatimated o be 12958 hactares with estimated number
of exposed people to be 10930

DATA SOURCES

“Sentinet-1 Imagery

~MODIS Land Cover

Population data (GHSL) grovided by European
Commission, Joint Research Centre (JRC): Columbia
University, Center for Imemational Earth Science
Indormation Network {CIESIN)

DICLAUMER

This product has been derived automatically without
validation data. All geograghic information  has
Imitations due to the scale, resolution, date and
imerpretation of the orgnal source materials. No
lablity conceming the content or the use thereof is
vvamed by the producer.

Script peodeced by: UN-SP1DER December 2019

® Communities
) state Boundary
I Flood Extent

12 24

INTERSRE TATION

36 km

Flood, occasioned by Beavy ram, has daplaced more
than 120 familles at Unguwar Tsallake area of Guri Local
Government Area of Jgawa The flood extent s
estimated 10 be 12958 hectares with estimated number

of exposed people 10 be 10930,

DATA SOURCES

<Sentinel-1 imagery

“MODIS Land Cover

Fopuliticn data (GHSL) provided

by

Ewopean

Commission, Joint Research Centre [JRC) Columbia
University, Center for Intermational Earth Sclence

Information Network (CIESIN)

DISCLAIMER

This product has been derived automatically without
walidation data. All geographic information has
limitations dee to the scale, resolution, date and
interpestation of the original sowrce muterisls, No
Habilty concerning the content or the use therecf is

assumed by the

Script produced by: UN-SADER Decermber 2019
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FLOOD INNUDATED AREAS FOR 4TH AND 16TH SEPTEMBER,2018
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FLOOD DAMAGE
ASSESSMENT
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(Shikaku[Okume]

Description

Flooded extent of Lokoja, Kogi state as of 4-10-2022, The Advanced Multi-
Sensor Band Composite was applied on the Kompsat-3 satellite imagery to
delineate the flood extent.

Data Sources
Kompsat-3 imagery (4-10-2022)
Administrative boundary, Communities and Roads shapefile obtained
from OSGOF
Background: Kompsat-3, ESRI

Projection: UTM 32N, Datum: WGS 84

£ 3l Produced by the National Space Research and Development Agency

2 Disclaimer
This product has been derived automatically without validation data. All geographic
information has limitation due to the scale, resolution, date and interpretation of the
original source materials. No liability concerning the content or the use thereof is
assumed by the producer.

Kpatakpali
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Flooded Villages Between Loko and Ekwakwa in Benue State, Nigeria - 24 Sep 2022

Analysis derived from Pleaiades-1A Multispectral EO data acquired on 24 Sep 2022

Tomential rain hax caased flooding in Nigeria. Jigawa state
s particalarly experiencod heavy flooding. The floods have
swbrcrged buldngs and agrcultare. and tere @ concern
that the Niger and Beoe Rivers muy flood as Seir waler
levels rise This map ilusestes 3 Tree Color band
composne ftom opticel deta scguired on the 24092022 by
the Plesades- 1A satelling over the Bemse state, Nogeria. Ths
preliminary analysis shows mutiple villages between Loko
nd Phwakwa in Bense State potentially affected by e
large Bood of the Bemac river. BO data has boen procomed
with the ESA Charter Mapper processing esvirosmest
developed and cperated for ESA by Terradue
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ESA WorldCover 2020
B permanent water

DLR World Settlernent Footprint 2019
I suirup

Map Punication Date: 2022-09-24

Map resciution e

Coordinate System: WGS 1984 Web Mercanor
Audiary Sphere

Progection: Mercator Auxiiary Sphere

Datum: WOS 1984

Map Scale (A4 format)
A 0 1 2km

N —— )

Satelite cata: Plesiades- 1A ORTMO product
cquired on 24/09y2022 at 094335 UTC.

Other data Werkd Sattloment Footpeint 2019, ESA
World Cover 2020, HOTOSM.

Copyright: Pleiades ® CNES (2022), Distribution
Mrbus OS5, £O dets processed by Terradue

Value Adder: VA_ESA_MArcorace
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FLOOD DAMAGE EXTENT IN ONITSHA , OCTOBER 12, 2022

Before After
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FLOOD DAMAGE EXTENT IN ONITSHA , OCTOBER 12, 2022

Before




|Background
Torrential rainfall has caused severe riverine floods across the Niger and Benue rivers
throughout Nigeria

Description

This flood map shows areas flooded by water by the Benue and Niger rivers across multiple
states in central Nigeria with a focus on flooded cropland (cropland as of 2020, as classified
by the ESA WorldCover product). The HASARD Flood extent algorithm was applied, using a
reference scene from 2022-08-02 compared to the situation on 2022-09-19 using Sentinel-1
radar data. The table on the right-hand side lists the districts within the processed region that
contain affected cropland. Within the processed region, a total area of over 272 km® of
cropland were inundated as of 2022-09-19. Note that within districts which are not fully
covered by the processed area, further cropland might be flooded that is not shown on this
map and not accounted for in the tabular data. This data is not verified.
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Legend

Processed Area

Flooded Cropland

B Flooded Area (in general)
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Nasarawa

—

Omala

Flooded agricultural area by district (within processed area)

Sorted from high to low

State Administrative District Flooded Cropland (k')

Nasaraws Nasarawa nn

T Bewn " Agsu 0.5
Nosarswa Doma 802

Kogl Kogi 2437

Kog Lokoja 2425

Niger Lapai 1663

Kog Bassa 1115
Nusarawa Toto 1047
Kog Ajackuta TAS
Bacun Gwor Wast 5,58
Kogl Oty 524
Niger Agsie 332

Nigar Katcha 198

Fodernl Caprtal Tarmtory Kwali 048
Kog Igalamela-Odoiu 039

Kog Omala 020
Foderal Cagpital Termitory Abaj 0,07
Nasarawa Kokona 0.07
Nasarawa Kary 0,04
Barun Apa 0,02

Kwara Pategi 0,02
Fodeml Cagital Termitory Abuja 0,01
Edo Etsako East <001

Total in processed area 7204

N,

1a) Close-up Benue-Niger
confluence / Kogi

L]
L0t

b) Close-up Nasawara State -
Benue State border by Agatu

O‘wo pwén Easi-. ,’Elsako West
T

T
Lol e TONE

Data sources Contains modified Copernicus Sentinel data [2022] Administrative boundaries: GADM Background: © here, BING, Microsoft (2022)

Contains modified Copernicus Sentinel data (2020) processed by ESA WorldCover consortium
Local projection: UTM 32N, Datum: WGS 84
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Conclusion

* One of the advantages of satellite remote sensing is access

to information without being in physical contact with the
source of the information.

Moreover, the synoptic view of the area of interest is
provided.

These advantages will continue to support all phases of
disaster management cycles.

The Agency is planning a workshop with the disaster
management agency in Nigeria to discuss feedbacks on the
efficacy of the maps products.
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