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Space Technology and Marine 
Ecosystems

Exploring how space technology  p re s e n t s  
b o th  a  threat and an opportunity  fo r t he  
d e lic a t e  b a la nc e  o f o ur m a rine  
e c o s ys te m s , h ig h lig h t ing  the  vit a l ro le  o f 
g o ve rna nc e  o f s a t e llit e s  m o nito ring  o c e a n  
he a lth .



Satellites play a vital role in monitoring marine 
ecosystems , p ro vid ing  d a ta  o n o c e a n 
te mp e ra ture s , c urre nts , a nd  p o llutio n le ve ls , 
he lp ing  s c ie ntis ts  protect and manage  ma rine  
re s o urc e s  e ffe c tive ly.  By le ve ra g ing  s a te llite  
d a ta , we  c a n e nha nc e  p re p a re d ne s s  a nd  
re s p o ns e  s tra te g ie s , e ns uring  the  s us ta ina b ility 
o f ma rine  re s o urc e s  in the  fa c e  o f e s c a la ting  
thre a ts .

Understanding Space 
Technology in Marine Disaster 
Resilience



Timeline: Satellites and Oceans

This satellite was 
launched in 1992 to 

monitor ocean 
surface 

topography.

Launch of 
TOPEX/Poseido

n Launched in 1997, 
it provided critical 

data on ocean 
color and 

productivity.

SeaWiFS Mission

Jason-1, launched 
in 2001, improved 

sea-level 
measurements and 
climate monitoring.

Jason-1 Launch

The Copernicus 
program began in 
2014, enhancing 

satellite 
technology for 
environmental 

monitoring.

Introduction of 
Copernicus

Launched in 2014, 
Sentinel -1 

provided radar 
data for detecting 

ocean hazards.

Sentinel-1 
Operations

Today, satellites 
play a vital role in 

disaster 
preparedness  and 

response  for 
marine  

ecosystems.

Present



Steps in Space Technology Impact

Step 1: 
Observation

Satellites capture real -
time images of ocean 

conditions.

Step 2: Data 
Processing
Collected data is 

processed to extract 
relevant information.

Step 3: 
Analysis

Analyzed data helps 
identify trends and 
potential threats.

Step 4: Marine 
Application

Findings inform 
conservation efforts 

and sustainable 
practices.





Space debris poses a significant threat  
to  ma rine  e c o s ys te ms , a s  te c hno lo g y 
wa s te  c a n re s ult in o c e a n p o llutio n a nd  
d is rup t the  d e lic a te  b a la nc e  o f ma rine  
life .

Threats from Outer Space 
Satellite Debris 



source: https://escales.ponant.com/en/point -
/

Increasing incidents of 
uncontrolled deorbiting 
and dumping exceeds 
Nemo Point’s long -term 
capacity for safe disposal.

Potential pollution of 
ocean ecosystem from 
toxic materials, unburned 
fuel, and spacecraft 
remnants compromises 
sustainbility .



PARADO
X

We are using outer space technology to protect 
earth’s environment - while risking another part

 of it in the process.



Outer Space Treaty 
e s ta b lis he s  b a s ic  
s p a c e  p r inc ip le s . UNC LOS outline s  

m a r ine  r e s our c e  
m a na g e m e n t a nd  

r ig h ts .

Biod ive r s ity 
C onve n tion  p r om ote s  
e c o log ic a l p r o te c tion  

e ffo r ts .

UN Sp a c e  De b r is  
Guid e line s  a d d r e s s  

o r b ita l d e b r is  
c onc e r ns .

1967 1982 1992 Recent

Legal Milestones
National and international laws and treaties  a re  c ruc ia l 
fo r e ns uring  effective governance , d a ta  s ha ring , a nd  
lia b ility ma na g e me nt in s p a c e  te c hno lo g y a ffe c ting  
ma rine  e c o s ys te ms .



Collaboration between stakeholders 
e nhanc e s  monitoring and  c onse rvat ion 
e ffort s  for marine  e c osys te ms .

Re sp ons ib le  innovat ion is  c ruc ial for 
e nsuring the  he alth of our oc e ans .

01

02

03

Effective universal policies can 
mitigate risks while promoting 
technological advancements.Balancing Risks and 

Rewards of Space 
Technology

This section explores how 
advancements in space 
technology  c a n b o th thre a te n 
a nd  b e ne fit o ur ma rine  
e c o s ys te ms . By und e rs ta nd ing  
the s e  d yna mic s , we  c a n ha rne s s  
te c hno lo g y fo r sustainable ocean 
management .



 Ma nd a to ry e c o -imp a c t 
a s s e s s me nts  fo r d e o rb it mis s io ns

 De s ig na te d  p ro te c te d  ma rine  
zo ne s  o ff-limits  to  d e b ris  d is p o s a l

 Bind ing  inte rna tio na l re g ula tio n 
und e r UN COPUOS a nd  UNCLOS

 Enc o ura g e  g re e n s a te llite  d e s ig n 
& re us a b ility

Proposal: Marine Conservation 
Laws from dumping Space 
Debris



Innovation vs. Impact

"As we launch further into space, are we 
overlooking the depths of our oceans — is 
space technology becoming a guardian of 
marine sustainability, or its silent threat?"



I a p p re c ia te  yo ur e ng a g e me nt in d is c us s ing  
space technology's impact  o n ma rine  
e c o s ys te ms . Yo ur q ue s tio ns  a nd  ins ig hts  a re  
inva lua b le  a s  we  e xp lo re  this  c ritic a l 
inte rs e c tio n b e twe e n inno va tio n a nd  
e nviro nme nta l s te wa rd s hip . Le t 's  c o ntinue  the  
c o nve rs a tio n!

Thank You for Your 
Attention

In conclusion, let's explore our path forward

SAFEGUARDING OUR OCEA

Let’s act before the deep sea 
becomes the next space junkyard.



Get in touch!

Rachita Agrawal

https://www.linkedin.com/in/rachit
a- agrawal- 2aab571b1/

rachita.agrawal20@nludelhi.ac.in
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