544 55 1 W X < B % Vol. 44 No. 1
2020 4F 1 H Chinese Journal of Atmospheric Sciences Jan. 2020

AR, KT, RGO, 45 . 2020. MR R MK 2 2 b 7 0T 0 e 5t T I RS sE I E 9T (0], RAUREE, 44(1): 211-224. MA Xiangyi,
ZHANG Yu, WU Tongwen, et al. 2020. Effect of the Root-Water-Uptake Process Parameterization Schemes on the Land-Surface-Process Simulation
in the Qinghai-Tibet Plateau [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 44(1): 211-224. doi:10.3878/1.issn.1006-9895.1902.18246

RAEFASRESEN AR S = /5 EEE
R BY 22 o fff 33

LMHE' ®F' RAX> KRga' FHLES
1 AR5 B TR RS AR 2B, T 610225
2 HESAGREZAES G, 65100081
3 ERE R PG A S IR TR SR, 221 730000

W OE RRRKGE R R TR K PRI RS AR, H AT F AR R K IS R S 8 7 0 8 e 5
i T St RSB ) B AN R, BRI AR SC S U 7 SRR, AT DO A FE S T AR AR R RS b R et
2%, ASCFIFH 201096 H 1 HZE 9 F 30 H i i i 35 ik il ull 2eRHE R KA 5miE %k, BRE) BCC_AVIM %
X AR OREAARERD SIAARFRFIR R A ST R, i 2010456 H 1 HA 9 H 30 H Bk
PomE, WHvEE, LHEE. DESOKESERIMTEUEERL, VTR R RS 5 F0 R R X
Wi THT S R A A o A 3R AT SRR R R /K I i ) 2 B 5 5 A2 A3 g R 43 A AR 28 R L 3K 3 R R A A oA
o MR 23 A7 A5 B F Jackson 75 %8 . Schenk 77 & # e, IR R AH BMERE Li 7 %€ . LSML.0 5 % .
cmmsﬁ%%& P R ANFE R RS RS H T B LHOR . LS K= B I R
MERPGERE ., EHGEERIEmECR, LHNE R A RN EREE, XS RS H R 2
. T RN 22 R oK e, fEZ W, MR L & 5ﬁﬁﬁﬁmﬁm%@ﬂ\§mkiﬂﬁ
TERRZESR; WM, HOK MR R 0 RO oy 5 TR 7 ZARLIK A T HGE & R AR R

ZER.
KR RARPOK SEMHE MiHEE BCC_AVIM B
XEHS  1006-9895(2020)01-0211-14 hESES P46l XEEFRIRFS A

doi:10.3878/j.issn.1006-9895.1902.18246

Effect of the Root-Water-Uptake Process Parameterization Schemes on
the Land-Surface-Process Simulation in the Qinghai-Tibet Plateau

MA Xiangyi', ZHANG Yu', WU Tongwen’, SONG Minhong', and WANG Shaoying’

1 Chengdu University of Information Technology, Chengdu 610225
2 Nation Climate Center, China Meteorological Administration, Beijing100081

3 Northwest Institute of Eco-Environment and Resources, Chinese Academy of Science, Lanzhou 730000

Abstract The root-water-uptake process plays an important role in maintaining the surface energy balance and water

WHREH 2018-10-31; MZBHABH 2019-05-14

EBEEN SME, 2, 199344, WEursid, FEMNERE R SEERDT 5. E-mail: mxy-93@126.com

EIEE 9K7%, E-mail: yuzhang@cuit.edu.cn

FHWME EZRHEARFEETH 915371064 91737306, [E K E AR 112018 YFC1505702, [E KA H O HE L I QHMS2018016

Funded by National Natural Science Foundation of China (Grants 91537106, 91737306), National Key Research and Development Program of
China (Grant 2018YFC1505702), Special Fund of National Climate Center Model (QHMS2018016)



212

K A B %

Chinese Journal of Atmospheric Sciences

cycle. Currently, the influence of different root-water-uptake parameterization schemes on the simulation of the land
surface processes in the Qinghai-Tibet Plateau is unclear. This study intends to explore the influence of these
parameterization schemes and provide a reference for establishing root parameterization schemes for the future
development of a land-surface-process model. Using the Beijing Climate Center Land Model (BCC_AVIM), we applied
different root-water-uptake parameterization schemes and used the meteorological data observed at the Maqu station in
the Qinghai—Tibet Plateau from June 1, 2010, to September 30, 2010, as the forcing data to simulate sensible heat flux,
latent heat flux, soil temperature, and soil water content at the Maqu station. We subsequently compared the simulation
results obtained using different parameterization schemes in case of the Qinghai-Tibet Plateau. We divided the root-
water-uptake parameterization scheme into a root distribution model and a soil-water-availability function for roots.
Further, we based our root distribution model on the Jackson and Schenk schemes and the soil-water-availability function
for roots on the Li, LSM1.0 (Land Surface Model 1.0), and CLM4.5 schemes. A comparison of the results denotes that
different parameterization schemes have little impact on the soil temperature and the soil water content but a considerable
impact on the sensible and latent heat fluxes, especially with respect to canopy transpiration. We observed that the
differences between the simulation results were related to precipitation. During the rainy period, the simulated root
distribution model is considerably sensitive, with a large difference being observed between the sensible and latent heat
fluxes simulated by the original model. During the less rainy period, the simulated soil-water-availability function for

roots is more sensitive, with a large difference being observed between the sensible and latent heat fluxes simulated by
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the original model.
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