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Fig. 7 Comparison of modeled and measured soil temperatures
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Applicability of CoLM Model ( Single-point) on Permafrost Regions
of the Qinghai-Xizang Plateau

XIAO Yao" *?, ZHAO Lin"?, LI Ren"?, YAO Jimin"?
(1. Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730000, China;
2. State Key Laboratory of Cryospheric Science, CAS, Lanzhou 730000, China;
3. Graduate University of CAS, Beifing 100039, China)

Abstract; Using meteorological data collected by Tanggula Comprehensive Observation site on the Qinghai-Xizang
Plateau as force data, the applicability of CoLM model ( single-point) on permafrost regions of Qinghai-Xizang Plat-
eau was analyzed by comparison of simulated and observed values. Results show that; CoLM model is capable of
providing good simulations of the evolution of surface radiation fluxes; simulated latent flux do not match well, but
sensible flux and ground surface thermal flux are shown to be basically in agreement with observations; the model
could simulate shallow soil temperature quite well with correlation coefficients over 0. 97, but model underestimates
simulated temperatures more with the deeper depth. It is indicated that CoLM model can simulate water and heat
exchange process between land and atmosphere well, and will be better if several necessary improvements were de-
veloped. Improving model frozen soil hydrothermal parameterization scheme, especially adding supercool water

process in frozen soil, is a top priority. Further expansion of simulation depth is also necessary.

Key words: the Qinghai-Xizang Plateau; permafrost region; CoLM model; land surface process; single-point sim-

ulation



CoLMMERIZE RS B 2 450 X M1 26 ML [HGRSE ...

== MR, BAk, 7B, BkBFEL XIAO Yao, ZHAO Lin, LI Ren, YAO Jimin
M i HEE, XTAO Yao (h 245 9E R X ER 5 5 TR SUT, Tt /1730000 b B R4 vk v Bl B2 B 5 o

SR ES, HOR 2291730000 ; TPERR Bei 5T/ B, JEat100039),  BARK, 45, BSEAR, ZHAO Lin, LT Ren, YAO
Jimin (H R EEGESE XA I PR S TRRWESTAT, Hl 22 JH 730000 A A4 ¢ VR Fel Ao 2 R K T A S 060
, Hl 22 730000)

H: e ol G

LT A4 Journal of Mountain Science
SEE AR 2011, 29 (5)

w5 IR X

1. Zhang T;Barry R G;Knowles K Statistics and characteristics of permafrost and ground ice distribution in the

Northern Hemisphere[#FSCHAFI] 1999 (02)

2. Jame Y W;Norum D I Heat and mass transfer in a freezing unsaturated porous medium[4#pCHAFI] 1980 (04)

3.Larry D Hinzman;Douglas J Goering;Douglas L Kane A distributed thermal model for calculating soil temperature

profiles and depth of thaw in permafrost regions 1998 (D22)

4.Pitman A J;Slater A G;Desborough C E Uncertainty in the simulation due to the parameterization of frozen soil

moisture using the Global Soil Wetness Project methodology[#FCHATI] 1999 (D14)

5.Simmonds I;Lynch A H The influence of pre2existing soil moisture content on Australian winter climate 1992

6. SHAEE  BUAIAR Aol LIRS 5 U A SR R WS 5 08 i DHITR ST ] - Rk J - 1999 (03)

7.Poutou E;Krinner G;Genthon C Role of soil freezing in future boreal cli mate change[#FCHiFI] 2004 (06)
8. IR e PUATTRINE 2 Be - F 9T T S04 a4 12 1988

9. FRARME PR 1990

10. Koren V;J Schaake;K Mitchell A parameterization of snowpack and frozen ground intended for NCEP weather and

climate models[AFCHAFI] 1999 (D16)

11. Zhang Y;S H Liu Development and validation of a simple frozen soil parameterization scheme used for climate model

#1483 ] -Advances in Atmospheric Sciences 2002(3)

12. Luo L F;A Robock;K Y Vinnikov Effects of frozen soil on soil temperature, spring in filtration and runoff:Results

from the PILPS2 (d) experiment at Valdai, Russial#pCHATI] 2003 (02)

13.Bowling L C;D P Lettenmaier;B Nijssen Simulation of high-latitude hydrological processes in the Tornme Kalix

basin:PILPS Phase:Experiment description and summary inter comparisons 2003

14.Dai Y J;X B Zeng;R E Dickinson The Common Land Model (CLM) [#h3CHAF]] 2003

15.Dai Y J;Ji D Y The Common Land Model User & Developer’s Guide 2007

16. Zeng X B;M Shaikh;Y J Dai Coupling of the Common Land Model to the NCAR Community Climate Model [#F3CHAFI] 2002

17.Steiner A L;J S Pal;F Giorgi The coupling of the Common Land Model (CoLM) to a regional climate model (RegCM)

2005 (3-4)

18. Jimin Yao L Z;Yongjian Ding The surface energy budget and evapotranspiration in the Tanggula region on the

Tibetan Plateau 2008

19. PMECY BEIE L. A BRI S E T 2005

5| SCHR (24%)

L IR RO, 250, S5, FRACT. VR B MR S Vi SR IBFL LI 31 -BE TR 2013 (3)

2. BREE. e, JU IR T 2R BT G0N0 CIM3MISHAWRE AR T7 5 et P ENMIQuik AR BEAU 5 LIR30 -0k )14+ 2013(2)



http://d.wanfangdata.com.cn/Periodical_sdxb201105017.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e7%91%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%9f%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e6%b5%8e%e6%95%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIAO+Yao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Lin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Ren%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YAO+Jimin%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%af%92%e5%8c%ba%e6%97%b1%e5%8c%ba%e7%8e%af%e5%a2%83%e4%b8%8e%e5%b7%a5%e7%a8%8b%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%86%b0%e5%86%bb%e5%9c%88%e7%a7%91%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e7%a0%94%e7%a9%b6%e7%94%9f%e9%99%a2%2c%e5%8c%97%e4%ba%ac100039%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%af%92%e5%8c%ba%e6%97%b1%e5%8c%ba%e7%8e%af%e5%a2%83%e4%b8%8e%e5%b7%a5%e7%a8%8b%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%86%b0%e5%86%bb%e5%9c%88%e7%a7%91%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e7%a0%94%e7%a9%b6%e7%94%9f%e9%99%a2%2c%e5%8c%97%e4%ba%ac100039%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%af%92%e5%8c%ba%e6%97%b1%e5%8c%ba%e7%8e%af%e5%a2%83%e4%b8%8e%e5%b7%a5%e7%a8%8b%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%86%b0%e5%86%bb%e5%9c%88%e7%a7%91%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%af%92%e5%8c%ba%e6%97%b1%e5%8c%ba%e7%8e%af%e5%a2%83%e4%b8%8e%e5%b7%a5%e7%a8%8b%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%86%b0%e5%86%bb%e5%9c%88%e7%a7%91%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%af%92%e5%8c%ba%e6%97%b1%e5%8c%ba%e7%8e%af%e5%a2%83%e4%b8%8e%e5%b7%a5%e7%a8%8b%e7%a0%94%e7%a9%b6%e6%89%80%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%3b%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e5%86%b0%e5%86%bb%e5%9c%88%e7%a7%91%e5%ad%a6%e5%9b%bd%e5%ae%b6%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e7%94%98%e8%82%83%e5%85%b0%e5%b7%9e730000%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-sdxb.aspx
http://c.wanfangdata.com.cn/periodical-sdxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+T%3bBarry+R+G%3bKnowles+K%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1080-10889379909377670.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.1080-10889379909377670.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jame+Y+W%3bNorum+D+I%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1029-WR016i004p00811.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Larry+D+Hinzman%3bDouglas+J+Goering%3bDouglas+L+Kane%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e3.aspx
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pitman+A+J%3bSlater+A+G%3bDesborough+C+E%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ026181716.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ026181716.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Simmonds+I%3bLynch+A+H%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e6%9f%b1%e5%9b%bd%3b%e9%ad%8f%e5%92%8c%e6%9e%97%3b%e7%ac%a6%e6%b7%99%e6%96%8c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dqkxjz199903014.aspx
http://c.wanfangdata.com.cn/periodical-dqkxjz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Poutou+E%3bKrinner+G%3bGenthon+C%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1007-s00382-004-0459-0.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e8%81%94%e7%a7%91%e5%ad%a6%e9%99%a2%e8%a5%bf%e4%bc%af%e5%88%a9%e4%ba%9a%e5%88%86%e9%99%a2%e5%86%bb%e5%9c%9f%e7%a0%94%e7%a9%b6%e6%89%80%3b%e9%83%ad%e4%b8%9c%e4%bf%a1%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e4%b8%9c%e4%bf%a1%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Koren+V%3bJ+Schaake%3bK+Mitchell%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ026181489.aspx
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ026181489.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Y%3bS+H+L%c3%bc%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dqkxjz-e200203011.aspx
http://c.wanfangdata.com.cn/periodical-dqkxjz-e.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Luo+L+F%3bA+Robock%3bK+Y+Vinnikov%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1175-1525-7541(2003)4-334-EOFSOS-2.0.CO;2.aspx
http://d.wanfangdata.com.cn/NSTLQK_10.1175-1525-7541(2003)4-334-EOFSOS-2.0.CO;2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bowling+L+C%3bD+P+Lettenmaier%3bB+Nijssen%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e13.aspx
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e13.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dai+Y+J%3bX+B+Zeng%3bR+E+Dickinson%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_10.1175-BAMS-84-8-1013.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dai+Y+J%3bJi+D+Y%22+DBID%3aWF_QK
http://globalchange.bnu.edu.cn
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zeng+X+B%3bM+Shaikh%3bY+J+Dai%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Steiner+A+L%3bJ+S+Pal%3bF+Giorgi%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e17.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jimin+Yao+L+Z%3bYongjian+Ding%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e18.aspx
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e18.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e8%8f%bd%e8%8a%ac%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-sdxb201105017%5e19.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e7%91%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%9f%a7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%84%a6%e5%85%8b%e5%8b%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e6%b0%b8%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e6%b5%8e%e6%95%8f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yyqxxb201303010.aspx
http://c.wanfangdata.com.cn/periodical-yyqxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%99%93%e7%a3%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%a2%85%e5%ad%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%87%e5%9b%bd%e5%ae%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ad%a6%e4%bd%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e5%b0%8f%e9%9d%92%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e5%b0%8f%e6%96%87%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_bcdt201302005.aspx
http://c.wanfangdata.com.cn/periodical-bcdt.aspx

ARG http://d. wanfangdata. com. cn/Periodical sdxb201105017. aspx



http://d.wanfangdata.com.cn/Periodical_sdxb201105017.aspx

