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Faculty Spotlight on Dr. Xiaodong Zhang

Dr.  X iaodong Zhang joined the Div is ion of  Mar ine Sc ience in 
the School  o f  Ocean Sc ience and Engineer ing in  2019 holding 
the inaugural  posit ion of  Endowed Chair  in  Mar ine Sc ience. 
A centra l  theme of  his  research is  to  s tudy natura l  aquatic 
environment through optic a l  obser vation.  Propagating through 
a water  body,  light  interac ts  with water  and i ts  cons t i tuents , 
c ausing physic a l,  chemic al  and biologic a l  changes.  The ocean 
conta ins a  diverse mix ture of  dissolved and par t iculate mat ter 
that  cons tantly change in t ime and space.  Each of  these 
cons t i tuents exer ts  an inf luence on the light .  Therefore,  the 
optic a l  measurements implic i t ly  conta in embedded information 
regarding the concentrat ion,  s izes ,  composit ion,  shape and 
s truc ture of  these mater ia ls  and their  dynamic s .  Dr.  Zhang ’s 
research is  to  decipher these linkages to retr ieve useful 
information about var ious water  cons t i tuents f rom optic a l 
measurements .  When ex tended to optic a l  data obta ined 

remotely f rom in s i tu or  a ir-and space -borne plat forms, 
such measurements o f fer  obser vational  c apabili t ies  over 
a  much broader range of  temporal  and spatia l  sc a les over 
which regional  and global  inves t igat ion of  the ocean c an be 
conduc ted.

Dr.  Zhang received a PhD in Oceanography f rom Dalhousie 
Universi t y,  Canada in 2002 and was a facult y member with the 
Universi t y o f  Nor th Dakota for  17  years before moving to USM. 
He was of ten asked by people “How c an you s tudy the ocean 
in Nor th Dakota? ”  Dr.  Zhang of ten joked that  “ The advantage 
is  that  he was in  a  loc at ion equally  dis tanced to a ll  the ma jor 
oceans around the Nor th Amer ic an continent but  the rea l 
answer is  that  i t  doesn’t  mat ter  bec ause i t  is  people who make 
things happen.”  Dr.  Zhang has and will  continue to apply the 
same mentali t y and approach to push the f rontier  o f  opt ic a l 
oceanography here at  USM.

The School of Ocean Science and Engineering is proud to salute you, Dr. Zhang, for all of 

your work and dedication to your science. 

CURRENT PROJEC TS
Hig h - Re s olu tion C o a s t a l  Te s t  A r e a S en s or  a n d Mo del 
D e velopm en t :

Map the inherent opt ic a l  proper t ies  and par t ic le  dynamic s 
using an autonomous sur face plat form sur veying the 
Mississippi  Sound.  The results  will  be used to corroborate 
the model  predic t ion and to va lidate the U.S .  Army Corps of 
Engineers coas ta l  mapping e f for t . 

Usin g Mul t i -A n g le  P ola r im e t r y t o  D er i ve χ  Fa c t or  a n d Impr ove 
BR DF C or r e c tion f or  PA C E ’s  O CI

Plank ton,  Aerosol,  C lould,  Ocean Ecosys tem ( PACE )  is  the 
nex t generat ion satelli te  mission to be launched by NA SA to 
provide unprecedented c apabili t y to s tudy the coupled ocean 

and the atmosphere sys tem. One of  the three sensors look ing 
at  the Ear th,  Ocean Color  Ins trument (OCI )  obser ves the subtle 
change of  the color  o f  the ocean to deduce the change of 
phy toplank ton.  The color  o f  the ocean a lso var ies with the 
loc at ion of  the Sun in the sk y or  when v iewing at  di f ferent 
angles .  This  projec t  is  es t imate and correc t  for  the change of 
color  due to this  v iewing geometr y such that  the rea l  color 
e f fec t  due to phy toplank ton c an be bet ter  quanti f ied.

O p tic a l  Ob s er va tion f or  O y s t er  L a r va e
Dr.  Zhang works with Dr.  Er ic  Powell  in  this  projec t  to 

apply optic a l  obser vation to es t imate water  quali t y and food 
quali t y that  are cr i t ic a l  for  the sur viva l  and grow th of  oys ter 



EOE/F/M/VETS/DISABILITY

 The University of Southern MIssissippi 
School of Ocean Science and Engineering

703 East Beach Drive, Ocean Springs, MS 39564 | usm.edu/ocean

la r vae in  the Mississippi  Sound.  These optic a lly  der ived 
parameters will  dr ive a  oys ter  lar vae model  to predice the 
metamorphasis  s tages of  the lar vae.

O p tic a ll y  r e s ol v in g size  a n d c omp o si t ion dis t r ib u tion o f 
p a r tic le s  in  t h e dis s ol ve d - p a r tic ula t e  c on tinuum f r om 2 0 nm 
t o  2 0 mm t o impr ove t h e e s tim a t e o f  c a r b on f lu x .

The net  trans fer  o f  CO
2
 absorbed by phy toplank ton 

through photosynthesis  f rom the sur face to the deeper 
ocean is  a  ma jor  pathway for  seques t ing atmospher ic 
CO

2
.  This  c arbon expor t  depends s trongly on the s ize and 

densit y o f  organic  mat ter  s ink ing through the water  column. 
This  projec t  is  to  apply lates t  technolog y and theoret ic a l 
advances to es t imate the s ize and densit y o f  s ink ing 
par t ic les  to bet ter  unders tand the e f f ic iency of  this  
c arbon expor t .

Un der s t a n din g n a t ur a l  va r a ibili t y  o f  V S Fs a n d i t s  imp a c t  on 
bio g e o c h emic a l  r e t r ie va l  f r om o c e a n c olor 

Light t ypic a lly  goes through t wo processes when 
encounting a par t ic le ,  par t  o f  i ts  energ y is  absorbed by 
thte par t ic le  and par t  is  sc at tered into var ious direc t ions. 
The volume sc at ter ing func t ion ( VSF )  descr ibe the angular 

dis tr ibution of  the sc at tered light  and this  angular  par t tern 
is  determined by the charac ter is t ic s  o f  the par t ic le ,  such 
as i ts  s ize,  composit ioin,  shape or  internal  s truc ture.  This 
projec t  is  to  measure the VSF to charac ter ize the par t ic les 
in  the ocean.

 In f er r in g m a r in e p a r tic le  pr op er tie s  f r om p ola r ize d volum e 
s c a t t er in g f un c tion s

While human eyes c an discern the color,  intensit y, 
and direc t ion of  light ,  we c annot see the polar izat ion, 
a l though polar ized light  is  abundant in  nature and is  used 
by many animals .  For  example,  sk ylight  on a c loudless day 
shows ma ximum polar izat ion at  90°  to the sun’s  rays,  a 
phenomenon used by bees for  navigat ion.  Squid,  sensit ive 
to linear ly polar ized light ,  c an detec t  zooplank ton prey that 
are other wise transparent to v isual  predators .  Polar izat ion, 
result ing ult imately f rom the interac t ion of  elec tromagnetic 
radiat ion with asymmetr y (e .g . ,  asymmetr ic  molecules ,  non-
spher ic a l  shape,  or  oblique inc idence),  conta ins a  great  deal 
o f  information about par t ic les .  This  projec t  is  to  explore the 
way to use polar izat ion to bet ter  charac ter ize par t ic les  in 
the ocean.


