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CESM3

River component interacts with: 
• Land

• tota l runoff ( la nd  → rive r)
• irrig a tion d e m a nd  ( la nd  → rive r)
• rive r wa te r s tora g e  ( rive r → la nd )
• flood  volum e  ( rive r → la nd )

• Land Ice
• Ic e  m e lt runoff ( la nd - ic e  → rive r)

• Ocean
• Dis c ha rg e  to oc e a ns  ( rive r → oc e a n)

Status for mizuRoute

• La nd - only c oup le  

• Fully- c oup le   
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Land - only coupling

Hydrologic applications:
• Stre a m flow e s tim a te  inc lud ing  s m a lle r rive rs  a t a ny tim e  s c a le .

• W a te r m a na g e m e nts  ( la ke s , re s e rvoir, irrig a tion us a g e )

~20 0 0  C ONUS USG S p ris tine  +USAC E/ USBR “Na tura lize d ” 
flow s ite s  ( unp ub lis he d )

C om p s e t: I20 0 0 C lm 6 0 Sp MizG s Nld a s

G rid : nld a s 2_ nld a s 2_ rMERIT_ m nld a s 2

coupler
Land

River
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Working on mizuRoute coupled with CESM3

Te s t 1. B- c a s e  : ne 30 p g 3_ t232 g rid :

• MOSART: BHISTC _ LTs o ( c om p s e t a lia s )

• m izuRoute : HISTC _ C AM70 %LT_ C LM6 0 %BG C -
C ROP_ C IC E_ MOM6 _ MIZUROUTE_ DG LC %NOEV OLV E_ W W 3 ( c om p s e t long  na m e )

Both m izuRoute  a nd  MOSART us e  0 .5 - d e g  g rid  a nd  id e ntic a l rive r ne twork.

mizuRoute MOSART

Me s h Uns truc ture d Re g ula r 2D g rid

Ma s k la nd la nd  a nd  oc e a n

Routing  phys ic s Diffus ive  wa ve
Kine m a tic  W a ve  + s ub-
g rid  ove rla nd  routing

Diffe re nc e s :

Pre lim ina ry 4 - m onth run ( not s p un- up )
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coupler

Ocean

Land

River

Monthly discharge to oceans

oc nExp_ Foxx_ rofl ( C ouple r va ria ble ) : 
Dis c ha rg e  s e nt to oc e a ns  from  c ouple r

m izuRoute MOSART

• Mis s ing  d is c ha rg e  a round  Anta rc tic a  in m izuRoute  ( I b e lie ve  I 
know the  re a s on b ut not d is c us s ing  he re ) .

• In g e ne ra l, d is c ha rg e  in m izuRoute  > d is c ha rg e  in MOSART 

[m
m

]
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m
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Discharge to ocean: 0.5 degree grid mesh 

For fully  c oup le  runs , d is c ha rg e  a t inla nd  outle ts  is  s e nt to the ir ne a re s t oc e a n 
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coupler

Ocean

Land

River

Monthly discharge to oceans (just 4 months)

C oup le r va ria b le : 

Dis c ha rg e  a t rive r outle t ( ye llow b oxe s  
b e low)  im p orte d  from  rive r

Sum  of d is c ha rg e  a t rive r outle t im porte d  from  rive r [ m / m 2/ m onth]
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Monthly runoff from land

C oup le r va ria b le : runoff 
re c e ive d  from  la nd  
[ d e p th/ a re a ]

coupler

Ocean

Land

River

G lob a l s um  of tota l runoff im p orte d  from  la nd  [ m / m 2/ m onth]

C ould  inc re a s e  in runoff inp ut 
inc re a s e  d is c ha rg e .
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Annual flow & river storage – land only coupling

I- c a s e : f0 9 _ f0 9 _ m g 17 g rid  for 10  ye a rs  run ( s ta rting  in 19 6 0 ) :

• MOSART: I20 0 0 C lm 6 0 Sp

• m izuRoute  : I20 0 0 C lm 6 0 Sp MizG s

Dis c ha rg e :  m izuRoute  > MOSART

Stora g e : m izuRoute  < MOSART

Routing  p hys ic s  d iffe re nc e  c a us e s  
ve loc ity , a nd  re s is ta nc e  tim e  in rive rs . 

G loba l tota l d is c ha rg e  a t outle ts  [ km 3/ yr] G loba l tota l rive r s tora g e  [ km 3]

From  m a ny lite ra ture s :

Q: 29 ,4 8 5  - 4 5 ,9 0 0 km 3/ yr

S: 1,20 0  - 2,8 5 8 km 3 
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Things need to be completed for mizuRoute 
coupled with CESM3

• C re a te  off- line  m a p p ing  file  for rive r- oc e a n c oup ling  ( “ne a re s t ne ig hb or with 
s m oothing ”)  for m izuRoute  uns truc ture d  g rid . C urre ntly , the  c oup le r d oe s  not 
c om p ute  ne a re s t ne ig hb or m a p p ing  us e ful for rive r- oc e a n. 

• Long e r C ESM3 run a nd  wa te r b ud g e t a na lys is .

• Te s t m izuRoute  us ing  a  c a tc hm e nt p olyg on uns truc ture d  g rid .
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Thanks
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Global annual water balance – land only coupling

m izuRoute
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Annual discharge at outlet - land only coupling

G lob a l p lot e xc lud e  a nta rc tic a .

Ic e  runoff is  d is c ha rg e d  in g re e n 
la nd  a nd  a nta rc tic a  

Arc tic : forg ot to a d d  ”ic e  runoff” in 
m izuRoute



14of 10

Annual river storage – land only coupling

G lob a l p lot e xc lud e  a nta rc tic a
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