
Choose an item. 

 

 

PNNL-32002   

  
 

Assimilating Scanning 
Radar Data into Cloud-
Scale Models 
 
September 2021 

James Marquis 
Sheng-Lun Tai 
Jerome Fast 
 
 

  
 

  

Prepared for the U.S. Department of Energy  
under Contract DE-AC05-76RL01830 

  



Choose an item. 

 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor Battelle Memorial Institute, nor any of their employees, makes any 
warranty, express or implied, or assumes any legal liability or responsibility 
for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by 
the United States Government or any agency thereof, or Battelle Memorial 
Institute. The views and opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or any agency thereof. 

 

PACIFIC NORTHWEST NATIONAL LABORATORY 
operated by 
BATTELLE 

for the 
UNITED STATES DEPARTMENT OF ENERGY 

under Contract DE-AC05-76RL01830 

 

Printed in the United States of America 

Available to DOE and DOE contractors from  
the Office of Scientific and Technical Information,  

P.O. Box 62, Oak Ridge, TN 37831-0062  
www.osti.gov  

ph: (865) 576-8401  
fox: (865) 576-5728  

email: reports@osti.gov  
 

Available to the public from the National Technical Information Service  
5301 Shawnee Rd., Alexandria, VA 22312  

ph: (800) 553-NTIS (6847)  
or (703) 605-6000  

email: info@ntis.gov  
Online ordering: http://www.ntis.gov 

 

 
 

http://www.osti.gov/
mailto:reports@osti.gov
mailto:info@ntis.gov
http://www.ntis.gov/


PNNL-32002 

Assimilating Scanning Radar Data into 
Cloud-Scale Models 

September 2021 

James Marquis 
Sheng-Lun Tai 
Jerome Fast 

Prepared for 
the U.S. Department of Energy 
under Contract DE-AC05-76RL01830 

Pacific Northwest National Laboratory 
Richland, Washington 99354 



PNNL-32002 

Abstract ii 
 

Abstract 
Use Body Text for paragraphs in this section. PNNL reports use 
http://www.chicagomanualofstyle.org/home.html for document style. Right-click and choose 
open hyperlink to view the style guide. 

http://www.chicagomanualofstyle.org/home.html


PNNL-32002 

Summary iii 
 

Summary 
Use Body Text for paragraphs in this section. PNNL reports use 
http://www.chicagomanualofstyle.org/home.html for document style. Right-click and choose 
open hyperlink to view the style guide. 

http://www.chicagomanualofstyle.org/home.html


PNNL-32002 

Acknowledgments iv 
 

Acknowledgments 
Use Body Text for paragraphs in this section. PNNL reports use 
http://www.chicagomanualofstyle.org/home.html for document style. Right-click and choose 
open hyperlink to view the style guide. 

http://www.chicagomanualofstyle.org/home.html


PNNL-32002 

Acronyms and Abbreviations v 
 

Acronyms and Abbreviations 
Use Acronyms Word style for paragraphs in this section. Acronym use in PNNL reports follows 
http://www.chicagomanualofstyle.org/book/ed17/part2/ch10/toc.html. Right-click and choose 
open hyperlink to view the style guide. 

http://www.chicagomanualofstyle.org/book/ed17/part2/ch10/toc.html


PNNL-32002 

Contents vi 
 

Contents 
F9 or right-click to update 
 
Figures 
F9 or right-click to update 
 
Tables 
F9 or right-click to update  
 
 



PNNL-32002 

Introduction 1 
 

1.0 Introduction 
Use Body Text for paragraphs in this section. PNNL reports use 
http://www.chicagomanualofstyle.org/home.html for document style. Right-click and choose 
open hyperlink to view the style guide. 

1.1 Heading 2 

Use Body Text for paragraphs in this section. PNNL reports use 
http://www.chicagomanualofstyle.org/home.html for document style. Right-click and choose 
open hyperlink to view the style guide. 

 
Figure 1. Caption-Fig 

Table 1. Caption-Tab (same basic rules as Caption-Fig). If a caption stretches to multiple lines, 
it needs to wrap below with a hanging indent (as in this example). Tables may have 
alternating gray bands if it makes scanning information easier. While in a table, see 
various PNNL design options in the Table Design ribbon. 

Experiment(b) 
F 

(cm3/hr) 
ρb 

(g/cm3) θ 
Vw 

(mL) 
v 

(cm/hr) 
to 

(Vw) R 
Kd 

(mL/g) 
Sodium orthophosphate 30.37 1.478 0.386 20.89 16.01 11.22 5.54 1.19 
Sodium pyrophosphate 41.93 1.444 0.385 20.33 22.18 15.90 7.61 1.76 
Sodium tripolyphosphate 40.80 1.460 0.392 21.27 21.22 14.70 5.17 1.12 
Calcium 31.41 1.478 0.386 20.89 16.57 11.95 14.14 3.44 
(a) F = flow rate; ρb = bulk density; θ = average volumetric water content (standard deviation); Vw = average pore 

volume; v = average pore water velocity; to = step input; R = retardation factor; Kd = sediment water distribution 
coefficient based on R. 

(b) Columns appeared saturated and had reached a stable water content. 
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