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ABSTMCT

Eff ic ient  techniques are presented for the s imulat ion of  hydro-

dynamic and ecological  processes. The hydrodynamic model solves the

ver t i ca l ' l y ' in tegra ted  Nav ie r -S tokes  equat ions .  The ecosys tem mode l

cons is ts  o f  an  arb i t ra ry  number  o f  equat ions ,  one fo r  each t roph ic

leve l  o r  popu la t ion ,  coup ' led  to  the  ver t i ca ' l l y  in tegra ted  t ranspor t

equat ion .  The numer ica l  techn iques  u t i l i ze  a  hybr id  f in i te  e lement -

f in i te  d i f fe rence procedure .  The procedures  are  h igh ly  s tab le  and

apparent ly  independent  o f  exp l i c i t  s tab i ' l i t y  requ i rements .  The

techniques are tested to insure that they accurately solve the

govern ing  equat ions .  The mode ls  a re  compared w i th  ex is t ing  methods

and are found to be super ior  both f rom the standpoint  of  cost  and

of  mathemat jca l  r igor .  Hydrodynamic  s ' imu la t ions  o f  the  southeas tern

sector of  Kaneohe Bay are presented for both t radewind and no-wind

cond i t ions ,  w i th  the  cur ren t  f ie ld  es t imated  in  the  t radewind

s imu la t ion  compared w j  th  observa t ions .  Pre l  im inary  ecosys tem

s imula t ions  o f  the  southeas tern  sec tor  o f  Kaneohe Bay are  a lso

presented.

v


