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Land Data Initialization ð An Operational Prospective  

 

For the land surface to provides accurate estimates of surface energy fluxes at the 
lower boundary to the atmosphere ð the specification of the current land surface 
states needs to be as realistic as possible (e.g., soil moisture, soil temperature, 

vegetation cover, vegetation characteristics, albedo, available energy ð and on).  

 

Remote sensing is increasingly providing high resolution and more accurate 
observations to help specify the current land surface state.  

 

A short case study : 

The current operational GFS (T1534; ~13 km) uses vegetation type dataset 
aggregated to 1.0 Á (coarse).  

 

A 6-hour forecast (18 UTC) from 18 July 2016 was used to highlight several land 
surface fields directly affected by using coarse information when high resolution 
information is available.  
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Proposed state variables/parameters/diagnostic information that can be updated 
with remote sensing datasets:  

 

Å Fraction of green vegetation (MODIS/VIIRS)  

 

Å Soil Moisture (SMOPS MW [AMSR2; SMAP; SMOS; ASCAT]) 

 

Å Land Surface Temperature (Geo/MODIS/VIIRS)  

 

Å Vegetation Type / Land use Classification (MODIS/VIIRS)  

 

Å Surface Albedo  (MODIS/VIIRS) 

 

Å Evapotranspiration (Geo/MODIS/VIIRS)  
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The specification of the GVF is used to partition energy between the 
soil/vegetation surface.  

 

Variability in GVF can occur due to a number of reasons: (1) anomalously 
wet/dry condition and that impact on biomass; (2) early or late 
emergence/senescence; or (3) changes in land use/vegetation type.  

 

a) NDVI/EVI-based fraction of green vegetation  

- Issues with saturation over moderate/dense vegetation  

- Tends to overestimate GVF over agricultural regions  

b) LAI-based fraction of green vegetation  

- No NOAA VIIRS LAI product (future NASA product will be available early 
2017) 



Cubist 

Landsat LAI results: Mead,NE Sept. 2015 



Example of g lobal ASCAT, SMOS, AMSR-2 and SMOPS soil moisture products 

at 25 km resolution on August 8, 2015.  

Operational MW Soil Moisture at NOAA (SMOPS)  

8 August 2015: ASCAT 8 August 2015: SMOS 

8 August 2015: AMSR2 8 August 2015: SMOPS Merged  
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00 (day i) 

IC files 

Cycle 1st, GDAS 

Guess fields for gfs 

06 (day i) 

Cycle 2nd, GDAS 

Guess fields for gfs 

12 (day i) 

Cycle 3rd, GDAS 

Guess fields for gfs 

18 (day i) 

Cycle 4th, GDAS 

Guess fields for gfs 

gfs running 

00 (day i+1) 

00 (day i) 

IC files 

Cycle 1st, GDAS 

Guess fields for gfs 

06 (day i) 

Cycle 2nd, GDAS 

Guess fields for gfs 

12 (day i) 

Cycle 3rd, GDAS 

Guess fields for gfs 

18 (day i) 

Cycle 4th, GDAS 

Guess fields for gfs 

gfs running 

00 (day i+1) 

LIS-Noah 

2.7.1 SM  

(00 day i) 

LIS-Noah 

2.7.1 SM 

(00 day i+1) 

 

NCEP-GFS model  

Semi -coupled system of GFS and LIS  

Semi-coupled GFS/LIS Assimilation System  



Semi-coupled GFS/LIS Assimilation System  

Initial Validation Period: 26 April to 9 May 2015 

LIS Noah LSM Spin-up from Cold Start : 1 Jan2000 to 26 Apr 2015 (cycled 3 times) 

 

Current Progress: 

1) GFS T1534 grid set up in LIS  

2) LIS Spin-up completed 

3) All SMOPS MW SM observation re-mapped to T1534 grid 

4) GFS T1534 successfully compiled and running on S4 

5) Developed semi-coupling between GFS and LIS ς LIS state variables are used to update GFS 
states variables 

6) Control run (no DA) GFS T1534 ran from 26 April to 9 May 2015 

 

In Progress: 

7) GFS T1534 DA run with SMOPS MW SM from 26 April to 9 May 2016 

 

To be Completed: 

8) Validation and sensitivity analysis 

9) Repeat simulations using updated Vegetation Type dataset 

 

 

 



8/9/2016 

GFS (T1534) model-based 2 -mr temperature with/without LIS -Noah 2.7.1 

SM and their differences.  

Semi-coupled GFS/LIS Assimilation System  



8/9/2016 

GFS (T1534) model-based 2 -m specific humidity with/without LIS -Noah 

2.7.1 SM and their differences.  

Semi-coupled GFS/LIS Assimilation System  



Jiarui.Dong@noaa.gov 
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Demonstration of LIS land data assimilation of 
AFWA Snow Depth  

04/01/2014 00Z 10/01/2014 00Z 

EnKF 

Direct 

Insertion 

07/01/2014 00Z 

Control 

Run 

GFS/GDAS 

01/01/2014 00Z 
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Verification of SNOW DA  

Jiarui.Dong@noaa.gov 

D
ir
e

ct
 I
n

s
e

rt
io

n
 in

 G
lo

b
a

l 
E

n
K

F i
n

 E
u

ra
si

a 

E
n

K
F i

n
 G

lo
b

a
l 

E
n

K
F i

n
 N

o
rt

h
 A

m
e

ri
ca

 



May 1 May 2 May 3 

Initialization 
Free Run 

Initialization 
SM DA Run 

Initialization 
LST DA Run 

WRF 

Forcing 

LIS 

5ŀȅΧ 

WRF 

Forcing 

LIS 

WRF 

Forcing 

LIS 

Warm Season 

LIS 
EnKF 
ALEXI 

WRF 

Forcing 

LIS 
EnKF 
ALEXI 

WRF 

Forcing 

LIS 
EnKF 
ALEXI 

WRF 

Forcing 

LIS 
EnKF 
LST 

WRF 

Forcing 

LIS 
EnKF 
LST 

WRF 

Forcing 

LIS 
EnKF 
LST 

WRF 

Forcing 

Computational demands of the GFS T1534 limits the number of DA sensitivity tests. 

Therefore, we developed the same identical semi -coupling of LIS (Noah 3.3) with WRF 

(v3.6; Noah 3.3) to evaluate the impact of additional land observations over the CONUS.  

 

 



Å CONUS Evaluation ς Impact of Near-realtime GVF 

MAE and RMSE in 2 m surface temperature for CONUS region 

 (a) for 60h forecast on July 16th; (b)  over the period of May to July 

NRT GVF impact on WRF forecast 

(a) 

(b) 

Regional Semi -coupled WRF/LIS Assimilation System  


