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 Model under 1/12° will represent eddy meander better than old forecasting
system which have 1/4° horizontal resolution at equator, but the reliability of it
should be examine in future carefully.

 The first results show that our system can mainly reproduction basic climatic
state of global ocean, although the eddy energy is stronger than other data
sets.

 Tide can weaker eddy strength and change its position, this can also find in a
vertical section of velocity and vorticity obviously.

 Hindcasting experiments with and without tide are in progress, we hope these
can be finished at the end of year with new super computer cluster.

The outlook of next generation forecasting 
system in NMEFC

This poster describes the effort to develop a new eddy-resolving global ocean
forecasting system in the National Marine Environmental Forecasting Center
(NMEFC), and provides preliminary numerical results from the new model. This work
is motivated by China’s need for better numerical forecasting of the global ocean
state and climate variability. The new system, which has 1/12° horizontal resolution
at equator and 75 vertical levels, is based on NEMO 3.6 with LIM 3 and a new ocean
data assimilation system, OceanVar. The first results show that the higher resolution
model improves the eddy simulation and forecasting skill in China Sea. The
simulated strength and path of the Kuroshio in the new system is also better than
that in our former forecasting system, which was based on MOM4 and had 1/4°
horizontal resolution. Additional experiments about tide’s effect are in progress.
We are continuing to improve system performance. And a new super computer is
being built, which have 120T Flops computing power, we expect this will speed up
forecasting system develop process.

The present forecasting system based on MOM4 with 1/4° horizontal resolution 
at equator. It can provide 120 hours marine forecasting products 

Figure 1. An forecasting product example 
on October 2nd, 2015. 
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Figure 2. The Framework of next generation forecasting system in NMEFC. New system will 
include a high resolution NEMO model as core, LIM3 ice model, OceanVar data assimilation 
system, and coupled with AGCM operated in NMEFC.

Figure 3. The global bathymetry and vertical level distribution of new system

The main settings is based on DRAKKAR ORCA12.L75. The difference is that we use 
nemo 3.6 with LIM3 and time splitting free surface algorithm (in order to add tide in 
future).

Preliminary results and discussions
A climatologic numerical integral experiment have done to examine the model 
performance under new configuration. WOA13 climatology temperature and salinity 
used as initial field and CORE normal year v2 used as surface force. 

Figure 3. The climatologic kinetic energy (filtered eddy), temperature, salinity of ten years 
integral. We compared our result (NMEFC) with SODA (1/2°, monthly form 1948 to 2010), 
DRAKKAR TRBB359 (1/12°, monthly form 1979 to 2011), GLORYS (1/4°, daily form 1993 to 
2013). The below figure show climatic seasonal variation of upper ocean, which shallower 
than 1000 m.

Figure 4. The climatologic kinetic energy 
(with eddy). We can know from Fig. 3 
and this figure that our experiment have 
stronger eddy energy.

Figure 5. The global climatologic eddy energy

Figure 6. An additional experiment about tide’s impact on eddy. This experiment restart from 
climatic integral and free run six months further. The left figure show eddy energy of October, 
and right figure show the difference between experiment with and without tide in same period. 
Regularly weaker and stronger in right figure illustrates tide’s impact on eddy position. And 
statistic analysis show that tide can weaker global eddy energy in average meaning slightly. 
This also demonstrated by a regional experiment based on NEMO. (see fig. 7)

Figure 7. The tide’s impact
on a single eddy. Fig. a
and b is eddy without tide,
fig. c and d is eddy with
tide. The black contour
line in figure is sigma-0
isopycnics. Fig. a and c is
SSH of eddy (up plot) and
normal veloci ty along
zonal section of eddy
(down plot), red shade
r e p r e s e n t n o r t h w a r d
v e l o c i t y, b l u e s h a d e
r ep r es e n t sou t hwa r d
velocity. Fig. b and d is
potential vorticity (up plot)
and relat ive potent ia l
vo r t i c i t y. (down p lo t )
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