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As specified by the contract this i s  the annual progress report  

concerning NAS 5-28769 enti t led,  "Influence of the Yukon River on the Ber 

Sea". The purpose of this project i s  t o  use s a t e l l i t e  data to study 

relationships between discharge of the Yukon River to currents and biolog 

productivity i n  the northern Bering Sea. 

C 

Amended specif ic  objectives are: 

1. 

2. 

3 .  

to  develop thermal, sediment and chlorophyll surface maps u s i n g  TM 
data of the discharge of the Yukon River and the Alaska Coastal 
Current d u r i n g  the ice  free season; 
to  develop a his tor ical  model of the dis t r ibut ion of the Yukon River 
discharge and the Alaska Coastal Current u s i n g  Landsat MSS and NOAA 
sate  11 i te imagery; and 
to  use h i g h  resolution TM data to define the surface dynamics of the 
f r o n t  between the Alaska Coastal Current and the Bering Shelf/Anadyr 
Current. 

Landsat MSS and TM, and AVHRR data were recorded d u r i n g  the 1985 ice-free 

period. The  s a t e l l i t e  data coincided w i t h  shipboard measurements acquired by 

ISHTAR project s c i en t i s t s  (ISHTAR: 

NSF funded project i n  the a rea) .  

Inner Shelf Transfer and Recycling i s  an 

Circumstances were such, tha t  on J u l y  5 and 

J u l y  22, a l l  three sensors recorded data creating a unique data base f o r  

analysis.  The remote sensing data has been registered to  a common map 

projection and map base, then contrast stretched, color composi ted, and 

density sl iced. 
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D i s t i n c t  water masses and t u r b i d  water were de l i nea ted  on the  s a t e l l i t e  

data. AVHRR data, thermal i n f r a r e d  band, p rov ide  a synopt ic  perspec t ive  o f  

the  no r the rn  Bering sea. 

coas ta l  water, coo le r  s h e l f  water and a c o l d  up-wel l ing near the S i b e r i a n  

coas t  can be observed ( f i g .  1). 

The ex ten t  and boundaries o f  the warm Alaskan 

The l o c a t i o n  o f  the  cur ren ts  observed on the imagery were compared t o  

measurements i n  the water column acquired by ISHTAR p r o j e c t  s c i e n t i s t s  

( f i g .  2). 

t o  the d i s t r i b u t i o n  o f  c h l o r p h y l l  and n u t r i e n t s  measured i n  the water  

column. For example, the l a r g e s t  concentrat ion o f  sur face c h l o r p h y l l  and 

n i t r a t e  t h a t  were measured ( f i g .  3 & 4 )  are  loca ted  along the boundary and 

e a s t  o f  the c o l d  up-wel l ing near S iber ia  ( f i g .  1). Large concent ra t ions  o f  

c h l o r o p h y l l  a l s o  occur a long the boundary o f  the  Alaska Coastal Current. 

Tu rb id  water, most ly  de r i ved  from the Yukon r i v e r ,  has been analyzed on the 

imagery as p rev iosu ly  repo r ted  i n  the f i r s t  progress repor t .  An i n t e g r a t e d  

model o f  changes i n  the  d i s t r i b u t i o n  o f  the water masses dur ing  the i c e - f r e e  

pe r iod  has a l s o  been compiled. 

The d i s t r i b u t i o n  o f  the remote-sensing-derived water masses r e l a t e  

.A 

D i g i t a l  bathymetr ic  data was acquired o f  the nor thern  Bering Sea, and 

sea-bottom contours and perspec t ive  views were generated. 

c l o s e l y  r e l a t e d  t o  the boundaries o f  the water masses. 

sea-surface temperatures recorded on AVHRR data were a l s o  contoured and 

perspec t ive  views generated ( f i g .  5 ) .  

Bathymetry i s  

The t u r b i d  water and 

TM data has been analyzed and enhanced images d isp layed a t  reduced 

r e s o l u t i o n .  Reduced r e s o l u t i o n  was u t i l i z e d  so t h a t  sof tware could be r e f i n e d  

and ana lys i s  techniques tested. Even though the TM r e s o l u t i o n  has been 



degraded, the thermal i n f r a r e d  band provides  detailed informat ion  concerning 

ocean ic  c i r c u l a t i o n  t h a t  AVHRR da t a  could n o t  dectect ( f i g .  6 ) .  The TM data  

wil l  be analyzed a t  f u l l  r e s o l u t i o n  in the near  future.  

Presently, the r e l a t i o n s h i p  b e b e e n  the interannular d i s t r i b u t i o n  of  

t u r b i d  water d ischarged  by the Yukon River and meteoro logic ,  hydro logic ,  

ocean ic  and geologic  f a c t o r s  a r e  b e i n g  analyzed.  The results of this a n a l y s i s  

are being prepared t o  be p u b l i s h e d  i n  a refereed j o u r n a l .  



Figure 1. Density slice of AVHRR thermal infrared image recorded on 3 Augus t  

1985. The boundary between the Alaska Coas ta l  water  mass (red-orange-yellow) 

and the Bering Shelf/Anadyr water mass (blues-green) i s  d i s t i n c t  and r e l a t e d  

t o  bathymetry and ship-board measurements of  b i o l o g i c a l  and chemical f a c t o r s  

i n  the water column. A cold  up-welling (dark  b l u e )  is  present near  the 

S i b e r i a n  c o a s t ,  lef t-cen ter . 





Figure 2 .  

Shipboard sampling stations are positioned on the image. 

Contrast stretch o f  AVHRR visible image recorded on 7 Ju ly  1985. 
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Figure 3 .  Integrated surface chlorphyll measured by ISHTAR investigators in 

1985. High values measured in early summer are located a t  the boundary of the 

cold, Siberian upwelling and a t  the boundary o f  the Alaska Coastal Current 

( f i g .  1). These values rapidly decrease shoreward of the boundaries. 
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Figure 4.  Surface nitrate measured by ISHTAR investigators in 1985. High 

values are located a t  the boundary o f  the cold Siberian upwelling. 

values rapidly decrease away from the boundary. 

These 
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Figure 5 .  

highly turbid water to the south (right) and a shallow water and low 

bathymetric gradient compared to the north ( l e f t )  i s  a t  least partly caused by 

sediments discharged by the Yukon River. 

Perspective view of bathymetry and turbidity in Norton Sound. The 



Figure 6. Comparison of sea s u r f a c e  temperatures  measured by TM and AVHRR 

da t a  acquired on the same day. The h i g h  r e s o l u t i o n  of TM r e c o r d s  subtle 

d e t a i  Is concerning ocean ic  c i r c u l a t i o n .  




