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Comprehensive, timely, transparent and accurate measurement 
of greenhouse gas (GHG) emissions is crucial to meeting the 
goals of the Paris Agreement.

Different methods can be used to measure 
and track GHG emissions:

Better information o n  GHG 
e m iss io ns  he lp s  d e c is io n  
m a ke rs  t a ke  t he  right 
actions ne e d e d  t o  re d uc e  
e m iss io ns  o f a ll GHGs a c ro ss  
a ll se c t o rs  a nd  a t  a ll le ve ls .

Bottom -up methods

Ground-based sensors

Top -down methods

Hybrid methods (a mix)

Activity-based

Satellite tech nology Aircraft-based
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Different methods or assumptions can produce different 
estimates of emissions. We find differences in estimates of 
carbon dioxide (CO 2) emissions in Saudi Arabia.
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Total CO 2 emissions in Saudi Arabia

2021 average = 633.52 m illion  tons

Fro m  Sa ud i 
Ara b ia ’s  4 t h

Na t io na l 
Co m m unic a t io n  
t o  t he  UNFCCC

Differences in CO 2 emissions e s t im a t e s  e xis t  fo r a ll c o un t rie s , inc lud ing  Sa ud i Ara b ia , 
e ve n  t ho ug h  t he se  e s t im a t e s  w e re  m a in ly o b t a ine d  us ing  bottom -up methods. 
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In the case of methane emissions, the differences are much, 
much larger. These differences are particularly massive for the 
oil & gas sector.
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In  t he  c a se  o f Sa ud i Ara b ia , t he re  is  a  massive difference o f up  t o  8 times b e t w e e n  
e s t im a t e s  o f m e t ha ne  e m iss io ns  fo r t he  oil and gas sector . 

Me t ha ne  e m iss io n  e s t im a t e s  c a n  differ by large amounts d ue  t o  methane measurement 
challenges . The se  d iffe re nc e s  e xis t  fo r many countries, inc lud ing Saudi Arabia.
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Th e m easurem en t of m eth an e em ission s is part icularly ch allen gin g because of th e com plexity of differen t  
sources of m eth an e an d th e vast  differen ces in  em ission s from  source to source, facility to facility, coun try to 
coun try, etc.
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Given the challenges with methane emission measurement, 
KAPSARC partnered with Kayrros to measure methane 
emissions using satellites.
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Am o ng  t he  3  o t he r e s t im a t e s , o n ly KSA NC4 fa lls  w it h in  
o ur sa t e llit e  e s t im a t e ’s  uncertainty range .

Using  satellites (sp e c ific a lly Se n t ine l-5P  a nd  Se n t ine l-2) , w e  e s t im a t e d  m e t ha ne  
e m iss io ns  t o  b e  780 kilotons in 2022 in  t he  oil and gas sector. 

410 780

3,051 3,385

0

1000

2000

3000

4000

KSA NC4 (2016) Satellite (2022) IEA (2022) EDGAR (2022)

Fro m  Sa ud i Ara b ia ’s  4 t h

Na t io na l Co m m unic a t io n  
t o  t he  UNFCCC



6

TO
 B

E 
A 

LE
AD

IN
G

 A
D

VI
SO

R
Y 

TH
IN

K 
TA

N
K 

IN
 E

N
ER

G
Y 

EC
O

N
O

M
IC

S 
AN

D
 S

U
ST

AI
N

AB
IL

IT
Y.

Classified as Public and Information can be shared with anyone needful of the Information.

Using our satellite estimates, Saudi Arabia improves its standing 
to the oil -producing country with the second lowest methane 
intensity

KSA im p ro ve s  it s  ra nking  t o  t he  c o un t ry 
w it h  t he  2nd lowest methane intensity a ft e r No rw a y.

Sa t e llit e  e s t im a t e s  yie ld  a  73% decrease 
in  m e t ha ne  in t e ns it y ve rsus  t he  in t e ns it y va lue  re p o rt e d  b y t he  IEA.

*Coun tries in cluded with  a total oil an d gas production  above 1 m illion  boepd; In ten sit ies were 
calculated usin g IEA’s 2022 m eth an e em ission s data an d 2022 production  data from  Rystad

Selected countries ranking by methane intensity* (kg of CO2 equivalent / barrel of oil equivalent)
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There are limitations to the use of satellites for measuring 
methane emissions, but the technology continues to develop

Some of the challenges we faced in our satellite -based measurement of methane 
emissions for Saudi Arabia:

W e  w e re  una b le  t o  d ire c t ly m e a sure  m e t ha ne  e m iss io ns  fro m  offshore oil and gas fields 
in  Sa ud i Ara b ia  (so  w e  e xt ra p o la t e d  t he ir e m iss io ns  b a se d  o n  o nsho re  m e a sure m e nt s) .

Sa t e llit e  c o ve ra g e  o f a sse t s  w a s  im p a c t e d  b y terrain topography (e .g ., lo w e r c o ve ra g e  in  
m o unt a ino us  t e rra in )  a nd  weather conditions (e .g ., lo w e r c o ve ra g e  w he n  c lo ud  c o ve r w a s  
h ig h) .

Detection thresholds o f e xis t ing  sa t e llit e s , e sp e c ia lly t he  p ub lic  o ne s , re m a ins  lim it e d , 
a lt ho ug h  t he re  a re  e xp e c t e d  t o  b e  b ig  im p ro ve m e nt s  in  ne w e r sa t e llit e s .

Gre a t e r e ffo rt s  a re  ne e d e d  t o  va lid a t e  a nd  fu lly und e rs t a nd  a nd  quantify the uncertainties 
a sso c ia t e d  w it h  sa t e llit e -b a se d  e s t im a t e s .

Diffic u lt ie s  a t t rib u t ing  m e t ha ne  e m iss io ns  t o  sp e c ific  sm a ll p o in t  so urc e s  ( t he  ne e d  fo r 
higher spatial resolution a nd  t he  trade -offs ) .
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Measurement of methane emissions remains challenging. 
Satellites can help resolve some of these challenges, but there 
are benefits from combining different methods

Better 
emission measurement

More effective 
climate actions

Successfully achieving 
climate goals

W e  use d  sa t e llit e s  t o  m e a sure  methane , CO2, a nd  
nitrous oxide e m iss io ns in  m ult ip le  se c t o rs  in  Sa ud i 
Ara b ia  a nd  t o  m o nit o r “sup e r-e m it t ing  e ve n t s”.

Diffe re n t  m e a sure m e nt  m e t ho d s  ha ve  d iffe re n t  
strengths a nd  weaknesses . Fo r e xa m p le , o ne  ke y 
s t re ng t h  o f sa t e llit e  t e c hno lo g y is  it s  transparency a nd  
timeliness .

Give n  t he  trade -offs , o u r w o rk sho w s t ha t  c o un t rie s  m a y 
a c h ie ve  a  m uc h  b e t t e r und e rs t a nd ing  o f m e t ha ne  
e m iss io ns  b y s t riving  t o  combine bottom -up a nd top -
down methods . 



Thank You!

Anwar Gasim
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