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By DOBOBIE L R FH BEALIE S0 7 SR ALALAR | TG 4 46 I 220 7 IR P A B2 8 2 BT,
SRJ HEAT— IR 58 B AOSLAUL L B — BN TR) A Xk 1 0 6 B AT DR A TR Z R AR o X 7
F N IR SRR, R 2 5 Ak B bR Wy 4 R 1R B I SR I 2 B g o0 I, PR Ty
KL B 7 A DU, 30 RTSIH X 07 P e P ] A8 A I 0 DX D0 A% e B 7K SR I, AR 7 i 46
PR AT A K S B i 3 AR B T8 2050

Nease

Tl = 2; (Ne x T+ 10 (29a)
Nease

Toy =T + X (T, (29h)
i=1

Horr ) N o XOrSRB NG RT5 5 i R 30(29a) H T Fm R I iy o By it
T I TR] Z 0, T2 Sy s X5 58 A 20 DCRADL i s I 18], 70°° S J Ab B b oo B 7 3R 58
TR SRR I BTG b i) 5 50 (29b) oh T 0 37 R BEALIE 7 i 0 B FH ) 2 0, 1 Y S a4t
I A, T A Je b B ek 4 5 SR GE T K SR R IR T 85 1 1],

%5 IR 3 PR WA IEE IS IR 7 12 20 SASALISRAS O 70 DX 18 23 X A 7 58
T — R FNKSSHGAEE iy FH ], S AARBLLLR ] 2 20 4980 &1 39T, BEALIE SR R H B4 BokE 1
$h 54 000 A, XS B RLR T 100x72 Y WA BEAT AU TG, J5 AL BER AR | 2506 1/12
AN RGeS — K ST R | BV AR O7 58T e AR SR M50 240 A, SRATR L™
RO, 3307 58 N 440 XA BB LT 34 75 22 89 s, 1R G ML S B I , BT A 5 58
JITA 43 IX R TR — I, BRI AR I 18] R 667 s . 765 AL BE AP | SR FI X9 BB B i 7 9 43 IX
18 7 XHRR 7 58 T GEit /K SS B FE 25 A BT 4B )2 37 s 181 s, TR F BEAILYE Sh A B 7 X
PN 5 %8 T GE b K SSH R I I AL B (6] 2 53 s 1205 s o PRI, Xof i)™ RO B AL i s A5 78
SEPTAEIS1A] 73500 2 521 s F1925 s . A] AR Y, BEALIF S AL S AR iy 4B I 18] U X8 ok 70 22
PARZ KRR Bh 5 I AR TS R AR I 7K S et g — L3

RS PRI IR A K SEHHE R A B i) X L (BB H] 220 ¢, )
Table 5 The total time consumed in calculating water exchange matrixes by the two methods

(total simulation time: 20 ¢, )

N. x TAPE TRV /s Nease Nease
: > e TADE TRV /, ]
method 9 sub-areas 18 sub-areas l; P ,:21 po7e TAE TRV /o
9 sub-areas 18 sub-areas
advection-diffusion model 9x89 18x89 37 81 2 521
random walk model 667 53 205 925

5 & it

ARSL AR X BRI 87 1A R TR /K S b (R T 64T 1 5

1) WHNE B3 1 36T 00 X7 vk B 7R S O AE B BAT Markov 1R A9 HITER 25 4, LA K52
M RTINS L 7 PR 2R

2) dE AL A XS AR T BERLIEF 35 vk Al AR R EAT XY B R AR AN, It
B TR SO TR L ) R M L.

3) i — R RUE S, 4 TR TR 73 DR R T R e DL Ak 11 Xof i 0 25k 2R
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4) TERIHEE RSB T AT 20 2R 7 AR o X B R SR B i AT g it i
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Study on Application of Random Walk Method to
Water Exchange in Large-Scale Bay

LI Xiao-bao, YUAN De-kui, TAO Jian-hua
(Department of Mechanics, Tianjin University, Tiangin 300072, P. R. China)

Abstract: Water exchange matrix is an efficient tool to study the water exchange among sub-
areas in large-scale bays. The application of random walk method to calculate water exchange
matrix was studied. Compared against the advection-diffusion model, the random walk model
is more flexible to calculate the water exchange matrix. The forecast matrix suggested by
Thompson was applied to evaluate the water exchange characteristics among the sub-areas fast.
According to theoretic analysis, it is found that the precision of the predicted results is mainly
affected by three factors, namely the particle number, the generated time of the forecast matrix
and the number of the sub-areas. The impact of the above factors was analyzed based on the
results of a series of numerical tests. The results show that the precision of the forecast matrix
increases with the increase of generated time of the forecast matrix and the number of the parti-
cles. If there are enough particles in each sub-area, the precision of the forecast matrix will in-
crease with the number of the sub-areas. On the other hand, if the particles in each sub-area
are not enough, excessive number of sub-areas may result in the decrease of the precision of

the forecast matrix.

Key words: random walk; markov chain; water exchange; numerical simulation; advection-

diffusion



