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2. SCHISM 2% 2

SCHISM(Semi—implicit Cross—scale
Hydroscience Integrated System Model)2
s, aekel BBk 0 AHSH S 4%
7] &3} Virginia Institute of Marine Science
Y] College of William & Marry2] Dr. Joseph
Zhang 37} Oregon Health & Science
Universityol| 4] 73t SELFE modelo|A] 4]
AA}, AR AHES F7FeE 3R WA+t

I x| Rgo|tt SCHISM 282 Apache 2}0]
HAE T} RTE AREA TES 48T 4
UL 4 & 4= Qli= Open source®|th, dA=
20164 69 Hratd ver 5 3.10] Al vHo|g}
SCHISM AAF == http://www,columbia,
vims, edu/schismof| A A-&35}aL Qict,

2.1 X[uf g4

SCHISM X.&-2 Boussinesq 713kl Al H]¢
24 SAo gt Navier—Stokes W34S o
23 gty Yol ARl 97 = (spherical
coordinate) & ¥4 ¥ AWHEAS w2w 7]
ko 2 Sigma—altitude(S7) HFAE ARE-SH
t}. Fig.12 SCHISMOJA ARg3l= 429] =41,

S el i,

Fig 1. Definition of Bathymetry Depth (h), Water level (17)
and Total Depth (H)
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B Al(Continuity Equation)
A PAAL A HEH FEHE Eq, (1-a),
Eq. (I-b)et Zo] A=, H|g=A FAof of
AR Aolel Fside,
B

o] A= oit,

N
z 8
I
_':,E_

v . u+3a—‘j =0 (1-a)
n
M iv e " udz =0 (1-b)
L —h
047%1 wl SEEY G4 wi AT

_O
%, he 4 (bathymetric depth), 1= A3
—r-rl (free—surface elevation)©]t},

—_

2.1.2 2= 2™ A (Momentum Equation)
+5F AN dEHEE FAS =
Boussinesq 7Hg& wEw, $gHsko] gt &
S AL Bg, (2) 9 2

= T(V%)—gvn +f Q@

ofk

017]/‘_] u= 5 oﬂo]'ﬁr}:g] ‘%’)’\‘ Ve ﬂxhﬂo]—
574 (eddy viscosity), g&= 7%, n
FRESS, fe 8 A4, 2oee
oF o]

2, 2ol o AR ofugit

B

o}
2}
7]

o fr

zZ~
=T,

i

2.1.3 O|&& ™A Transport Equations)
ol WAL 2 W 9%, sk g4 9 {A

ol et WA OR Eq. (3) oF 2T,

aC _ 9 9C

iy =262 47, @

o714, Ct 9=, 2%, §A 5= FolH, &
= AR ol SRAMA| S (eddy diffusivity), Fj
Lo 3k 9l AA/AFE o)t}
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2.14. MEfEEEA(Equation of State)
A

PP AL 2o WEsh A4t R, 2w
of g4 e 4= Qleks WAACR By (4)
o gk

A7|M, pe =Y Uk, St = HE T =
o 2=, pe =9 A= it

2.1.5 BAZEZ(Boundary Conditions)

AAZAE Reynold's stress ¢ SCHISM *&
oAl A-g% HAhe (shear stress)?] #8S W
7] 91ste] 4=zt vieol Eq, (5-a), Eq. (5-b)&
FEE

0
VB_Z =7, az=n (5-a)

ou
v =T at z= —h (5-b)

A7IM, ve AAYFE

ots A
NI 5F O A L
viscosity), uv= THYF 44, Ty = 4
3}

w3} vheto] ) Akl o)

216 =2 8(Turbulence Clousure)

U 238 Umlauf €+ Burchard (2003) 2
Generic Length—Scale (GLS) =¥ A}8-5}H
O|QJI= k—e¢, k—qw, Mellor and Yamada &
§S A8 & 4= 9lth Generic Length—Scaleo]|
gt A2 Eq.(6-a), Eq.(6-b)2t 2T},

DK 8, , 0K
E = E(VZ¥)+VAIZ+;LN2_E (6—3)
2] 2]
% = g(uwa—qﬁ) "‘%(%ﬂ/ﬂfz"' gt V= e F e
(6-b)

o]7]1A, 4= Generic length scale ¥, K=
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HEAES Uehfoieh. S8 LsC2 H:Ae] 7 3
£4 71544 (Reference Depth)g— AT oH é
2.2 SCHISM 2% =% T 1ERNE NRoR E 75S B U s
Efji= £4o] 9lc}, SCHISM 2> Wz
221 24X} &l o|Aks) 32 A (Implicit finite element method) 2=
P

S Ao] S| e, o) A3t} o)

SCHISM =& H|24 7537\}?1]74] A4 $ wor A7 7HA(Time step)e] A E&2 2
AL} AZYARS EFsto] ARG T 4 glom, A 2 $ARYE fFT 5 gl 4] Sl o] ¢
A SHg v=2A ye d ]E} R F] o= AP Wet / Dry AHIE AT 4= Qlo] |
AAZ Sigma—altitude(S7)#FA 2 Localized  H¥H ROE 8 3 4= 911, 112} Eulerian—

23AS ehle] 339 wept AR5l Fig2  we] @ 4 ek olejd 543 1
LR A g e el P et L WAR S 4T, vk 919AY, S

L SUEL Se) A NodeelH ol At o SHPAE, 4, sk ol A5l

T, 53 §&0] AL Az} =W, $ARNF 54

w
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uv

Sigma Coordinates with Shaved Cells(LSC?  Lagrangian ¢112]&8 Al83le] HAZ 529
7

Fig. 2. SCHISM element system (Shape of Prism)
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Fig. 3. Example of Vertical coordinate systems SZ grid (SCHISM Manual, 2016)
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Fig. 4. Example of Vertical coordinate system LSC2 grid (SCHISM Manual, 2016)

2.2.2 Barotropic A=A
SCHISM ®&-& ®o7} AJ&wy 4Hulgko
2 91x Wiy} gl Al Barotropic AE| oA
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2.2.3 =2t (inundation)
SCHISM 22 -t Az}, ZHo| Wet / Dry

EAS 7123 Qlh Wet / Dry A4 Whyogs
SF7HA] who] Qltk, A=, Wet / Drys +&
Sk YAS A4 (Threshold Depth)& Hdh= A2
2 SCHISM ®%-& F#24Ql Wet/Dry
Aol E7Fs shol, AR A= =0 S
o] Aol whet ohE FAFol yetdth A7t
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23 SCHISM 28 £%|20| 2%

o2 32 ARy at vlastel SCHISM 2
B 7 & AHE FAA Bl ALk &
&4 74 2 A4 ed 43R | {9
o] x| rLojo Attt Egl A B =3 A
MPI(Message Passing Interface)Al8-°] 7}&
slo] of2] 72 CPU(Central Processing Unit)
CoreE ©]-&3t ¥4 AAbo] 7Fa3}7] wfiZol A=t

e

rlu

Table 1. Comparison of SCHISM and DELFT 3D

SCHISM DELFT 3D
Number of 188510 121,579
Element
Time step 10~30s 6s
Dual CPU Dual CPU
Intel Xeon E5-
CPU Intel Xeon E5- 2650
2650 (12 core) (6 core)
MPI Used Used Used
Run day 1 day 1 day
Real Time 6 hr 14 hr
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Fig. 5. SCHISM modeling system
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3. SCHISM -8 Atd| Zroll AA gh=slt A|AF O] 2 WS 236k

A E A (Water quality)siAle 913t tht

= SCHISM 232 n|=r9] Ae|xyol =2tgd=r o 28 /S HA o2 SCHISM 23S 285}
§h (DWR), HA[Yo} aief A4 (VIMS), 78 22 $1o1, Bay delta Aol 7Ha, sl Aol w}
é T4 LNEC thstollA| =2 ARgstar glom, 2 & di Y, =25 Aol wE 59 ¥3}, 5t
3 Zolle T Aot gt A o el o a6 9 % ¥l 3 A 55 24
AFo 2 SCHISM 232 0]83}al it} 39Tk, SCHISM 4% A3} San Francisco

Bay sht7} B gt Ad=ojglo] shto] &7t

3.1 San Francisco Bay Delta A S7hke Aox ot Hglon o= <l

gt} ALH e thslt 5 - AlEE0] £ 3 A
o)=ro] A yol atd=tyl mxjYol gfjef  olgh= ARE =& 33tk Fig. 62 Bay delta?)
A4 San Francisco Bay Delta A9 thd 2= w3E 9 J& ZQlof tfgh Autolry

SCHISM 10-year Mean Surface Temperature . na SCHISM 10-year Mean Surface Salinity

=
2 of é
bR B
7
o 2
5
1o

Fig. 6. Results of Temperature and Salinity in Bay Delta, CA, USA

3.2 Mexico and Maine Bay

Ao} sl ast o @A Tstofshe WAl ¢
5 WH} Maine WF FA] 99 89S Test—bed® -
A7sto] SCHISM 2&e #gsto] gAE 18 |
3 SHE B4 9 FUTE 44 QT8 S
Yokt 2008 WHAESE Hurricane TkeS A&
stlow, SCHISM M9 ZAxt= 92 49| gt
HE 99 58 AA 243 vlwstel SCHISM |
ol ggAdS Hoakt Fig. 7 Mexico |

=]

and Maine Bay #/%2] SCHISM ## 22| Ax} e e e e

E e} Fig. 7. Result of Inundation Simulation in Mexico and
Maine Bay

70 | S o)z



3.3 Yellow River

T2 A3} tigtof A= T4 Al F817F F-9
100 kg/m3 ] G-ARs =7} WhAlals EAjol| thal
A FE ZESIIL A o5 B fElA =
A (dike), E(Welr) FeTRE AR o2
T 9 fAteld2 SCHISM 23& @%6}01
AESFIT 19584, 19734, 199649] 4= A}

Xianyang —

Fig. 8. Scope of Study : Yellow River
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A7bsa] el sHe] 249Y dE, F4
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A = flow duration curve
= sedliment concentration

P
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=3

200
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time / day

Fig. 9. Result of Sediment Concentration with flow
duration curve
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