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Objectives
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- Validate an inexpensive and efficient drifter observation ﬂfters s 1A
program in the Chukchi Sea which provides a e o cenaeddl
comprehensive observational dataset sufficient for accurate yF - A
operational hindcast of the circulation in the Chukchi Sea.
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Here B denotes the vector of the ADBTM solution, B™ is the vector of Flgure 5. How reconstruction of the circulation can be used? Conclusions
biological tracer observations, R is an operator projecting B onto data Optimal passive tracer survey : optimal planning and optimal procession « A properly constructed drifter observation in the Chukchi Sea
locations, and c is the vector of ADBTM control parameters including . 1 _ | ~would allow for accurate reconstruction of the circulation.
Initial/boundary and surface conditions, spatial distribution of passive 69

tracer velocity (ug, vg, Wg ), and mortality (m). The vector c;,
represents the first-guess values of these parameters. The vector of
observations B” includes observations of biological tracer 68
concentrations and surface/bottom fluxes measured at different times
and locations. The cost function term J,,., attracts the model solution ,
toward the data; J,., INSUres a reasonably smooth solution. The term 67}
J.nir PENalizes the amplitude of the control vector changes during the
minimization procedure and makes the DA problem formally well-
posed. The elements of the W, matrix are specified as the estimates 66

a) 10/01/90

RMS=0.21

of error variance of the corresponding data, and W, represents the I

prior estimates of the first-guess solution error variance at the Al Alaska

locations of the ADBTM control variables. The matrix W, will be 65

estimated from the analysis of typical spatial and temporal scales of 69

variability (e.g. Panteleev et al., 2000; Panteleev et al., 2000). ‘ j ) h} 10/08/90 'E:I' 4Dvar-1 .” 4Dvar-2

Figure 5.

Realistic circulation (a) and phosphate distribution [ug/l] (b) in the Southern
Chukchi Sea during Oct 1-8, 1990; (c) temporally mean “true” phosphate
averaged for the OSSE’s region. Black dots designate the locations of the
phosphate observation in September 1990 utilized for the obtaining initial
phosphate distribution (Fig.4a); (d) phosphate distributions derived from an
Idealized survey using conventional optimal interpolation; (e)-(f) temporally
averaged phosphate distributions derived through 4Dvar data assimilation of the
observations derived from two possible surveys. Black cross and dots designate
the first station and direction of the surveys. The RMS between reconstructed and
“true” phosphate distribution are shown.

Recently this model was applied to reconstruct the climatological
distribution of BS silicate
(http://people.iarc.uaf.edu/~gleb/nprb_aleutian_passes/chemestri_atlas |
_b_s/chemistri.html). a7l
The ADBTM DA system will be used to optimize the 3D biological
tracer field, in the OSSEs, and in the adjoint sensitivity analysis. Thus,
this system will be the basic tool for optimizing the sampling strategy 66!
In the BS and GoA.. The robustness, linearity, and fast convergence of
the ADBTM model are attractive features that will allow us to use it as

. . . . o Alaska
a basic modeling tool on the interactive web server. 65 '
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