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Color Space Conversions and Gam ut Loss 
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“I need to convert an im a g e from  Ad obeRGB to CMYK, but I’m concerned a bout color shifts and 
need  to retain 100%  of the Ad obe RGB g a mut (g a mut = the entire rang e of color that can be 
reproduced within this color space). Is this possible?“ 

Unfortunately, it is not possib le. Any tim e we convert 
from  a wid e g a m ut color space such as Ad ob e RGB or 
ProPhoto RGB to a sm aller color spac e (such as any of the 
CMYK color spac es), we d im inish the color g a m ut. Take 
a look at the g raphic at le ft, which com pares the Ad ob e 
RGB color spac e with the ProPhoto RGB color spac e. 
Here we can see that Ad ob e RGB (the solid  color spac e ) 
is consid era b ly sm aller in g a m ut com pare d  to the 
m assive ProPhoto RGB spac e (represente d  b y the wire 

fra m e ). Before I proce e d  any further, let m e clarify som ething  which you m ig ht alre a d y 
b e thinking : “so, I can convert from  Ad ob e RGB to ProPhoto to g ain a wid er color 
g a m ut?” N o! W e c an only convert d ownward , from  a larg er color spac e to a sm aller 
color spac e. Converting  upward  will not expand  the g a m ut any further, as it has alre a d y 
b e e n lim ited  b y the orig in color spac e (com pare this to pixel resolution, where by 
interpolating  [or "uprezzing "] d oes not g a in us a d d itional d ata b eyond  what was alre a d y 
provid e d  b y the sensor).  
 

Let’s take a look at another com parison (at left), this tim e 
Ad ob e RGB to sRGB, the color space we all view on our 
m onitors. Many of us ed it our im a g es in Ad ob e RGB, but 
then convert to sRGB for we b  d isplay. As you can see in this 
com parison, Ad ob e RGB (represente d  b y the solid  color) is a 
larg er color spac e than sRGB (represente d  b y the wire 
fra m e ). You’ve prob a b ly alre a d y intuited  this, but what this 
m e ans is that when we convert to sRGB for we b  d isplay, we 
shrink the color and  tonal palette of the im a g e . You m ost 

certainly have b e en aware of this, and  have prob a b ly wond ere d  why your we b JPEG’s 
d on’t look a fraction as g ood  as your orig inal wid e-g a m ut file.  
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N ow that you’re starting  to g et the hang  of this, let’s look 
at one last conversion/com parison, this tim e from  Ad ob e 
RGB to Photoshop 5’s Default CMYK spac e. In this 
conversion, we c an see that except for a very sm all 
a m ount of m a g e nta/orang e, the Ad ob e RGB color spac e 
is m uch larg er than the CMYK color spac e. Ag a in, this 
m e ans that when we m ake the conversion, the entire 
color g a m ut BUT that m a g e nta/orang e are a (represente d  
b y the wire fra m e ) is d im inished  g re atly.  

Cle ar as m ud ? The take-away id e a here is that one should  always work with the wid est 
availa b le color space. For d ig ital c am era users this m e ans RAW , not sRGB or JPEG, and  
for those who scan film , this m e ans scanning  it into the Ad ob e RGB or ProPhoto RGB 
color spac es. W hen we’re force d  to convert to sm aller color spac es for print or we b 
d isplay, we have to acc ept the losses.  

If you have any questions or com m ents a b out this topic, or sug g estions for future 
Printing  Insig hts, I would  love to he ar them ! Thanks for re a d ing .  
Michael E. Gordon is an award-winning fine art landscape photographer and respected digital print 
maker. Michael leads photographic workshops and tours and provides printing services and custom 
printer/paper profiles for photographers. He lives in Southern California with his wife Shauna and their 
menagerie of rescued animals. 


