5537 &5 2 ) K K OB %

Vol. 37, No. 2
201343 H

Chinese Journal of Atmospheric Sciences Mar. 2013

FOME, JRAER, BRIC, 4E 2013, G T E LT A A SR R R T ) s g (3], KRR, 37 (2): 189-210, doi:10.3878/j.issn.

1006-9895.2012.12303. Huang Ronghui, Zhou Degang, Chen Wen, et al. 2013. Recent progress in studies of air-land interaction over the arid area of

Northwest China and its impact on climate [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 37 (2): 189-210.

AT HPEFEIETFREXE—SEEEREREXNSIE
= MOt 53 B B I it R

ORI RN B AR SRS RES Eo
TEE? ReE

1 ERLE B S PEAT IT R RS0, 65T 100190
2 HERF AR SE X X IAEE S TREFTSEHT, M 730000
3 EA G RN RIS, M 730020

B B AR T EICT R X BT AR ISR R s BT R . SO AR T E
JbF 5 X Bl — AR B FIREE 7 S 12 AR AN 22 N5 U0 I BT AR 0 S X i T b A2 2 50 o
Wt LA 3 S Rk — S BAE RV RRAE S AT IR 7T, 10 HLZEIR T R X e S Bk A A D% i Th S AR R R 240
A7 ZE RN AT O il TR I R AL O 9T R, RSO SRR T 26T [ AL 5 KNS R A LA R o b R
DXt —CAH B SR o B AR A (s i S LB, FRRoR T E I R R SRR,
BT E AR E AR A EEEW. AN, AR A JE TR 5 T I FR AN R 27 )
kiR TREX H—UHEAER RS B AR

XEHRS 1006-9895(2013)02-0189-22 hESES P46s XEAFRIZEG A
doi:10.3878/j.issn.1006-9895.2012.12303

Recent Progress in Studies of Air—Land Interaction over the Arid Area
of Northwest China and Its Impact on Climate

HUANG Ronghui', ZHOU Degang', CHEN Wen', ZHOU Liantong', WEI Zhigang®,
ZHANG Qiang’, GAO Xiaoqing®, WEI Guoan®, and HOU Xuhong®

1 Center for Monsoon System Research, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100190
2 Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000
3 Institute of Arid Meteorology, China Meteorological Administration, Lanzhou 730020

Abstract We review the recent progress in studies of air—land interaction over the arid area of Northwest China and its
impact on climate. The paper examines the analyses of the data observed continuously during the Field Experiment on
Air-Land Interaction in the Arid Area of Northwest China (NWC-ALIEX) for 12 years and during many Intense
Observation Periods of this project. The analyses of the land-surface parameters and studies of the characteristics of the
boundary layer and air-land interaction in the arid area from continuous observations were reviewed as well as
applications of these parameters to optimize the parameterization scheme in land surface models and to improve related
land surface models. Morecover, we examined the characteristics of sensible heat transfer in the arid area of Northwest
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China and the impact of the air-land interaction in this area on climate variability in eastern China and its physical

mechanism. We found a feature of high sensible heat transfer in spring and summer in the arid area of Northwest China,

which has a strong impact on climate variability in eastern China. Finally, the issues that need further study and

evaluation are also pointed out in this paper.
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Fig. 1 Distribution of observational stations of the Field Experiment on Air-Land Interaction in the Arid Area of Northwest China NWC-ALIEX)
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Fig. 8 Diurnal variations of (a) surface temperature (unit: K), (b) sensible heat transfer flux (unit: W m ), and (c) latent heat transfer flux (unit: W m )

simulated by using the parameter-optimized BATS land surface model, where the related parameters were observed from the NWC-ALIEX (Zhu, 2006)
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Fig. 16 Interannual variation of summertime (Jun—Aug) precipitation anomaly percentage in the arid area of Northwest China (thin solid line) and its variation trend

(heavy solid line) and interannual variation of summertime precipitation anomaly in North China (thin dashed line) and its variation trend (heavy dashed line)

52 PEAILFEXE—SEEEATKTFE

HKEENXE KR IDETE

JAEE TR (2008) LA JEIER (2009b)
fe i T E VI T R X HE RS ZE N 20
70 A AT AE B AR AR B 1 5 S R A b X
SRR R R . AT TS SRR A 20
el 70 AFARF E IR P AT R X AR — AR 2
BEE, BUTZH X RIS A R
W, I HiX R TR R TR R E R, i
FRPAEHLIX S0 S AR . = A etk
Wi, XEMFIIX FER WL . HT5%2
PHIETF X B AT s, E AR X
A IR PUR R S H O AR AR 18 S e
PERR GRS, T AR X B 2R K R D
JfH., Zhou and Huang (2010b) F|H A7 i #4857~
PHALT 7 X 2R O e A6 B 2R B K (1) 3
R, el B TEERILX B2 2
UL E A 20 AL 70 AR S T 0 2 R BRI,
([T e R P B O W =X (A= T S TR e
UL 2 St A% M X T AR AN R E PG, A
e Jb X b2 IR B R AN RR U MEkag, ]
B 20 4D 70 AEAH S WITT LA VE AL X B 7K 3
%, ML X KD . AT R g5 Rt T
Hh [ P G B X AR R I a0 R b B R R K R

Wi PRI 2 L CILIEL 17D 6
53 HEAILTREXSRBENXE FFEKEX

BRI

PORIESE (20120 ABRIE |75 8 K i imidam
SEET )20, BT YT 5 DCORT R E 2R X
DX KPSk S AL A I W BRI b S Bl By @Al
HEh “Silk Road” AYREAHICPEAMAHRELH) . Chen
and Huang (2012) J&A AT 2 A& R IR W3] 7%
R IR T P SR SR X S E A AR
B2 7R [ 7K S IR AR S TBG i 20 e o R i X
POHr 2L “Silk Road” RUEHI LN S (Lu et
al., 2002; Enomoto et al., 2003; Enomoto, 2004). 1F
Wi 18 P, KO KKERZE EEHG CREE
Rl FAAT 2R ARG IR T E PE A+ R IX 2 2
BEIK AR AL, 1 Hald “Silk Road” BUREAH G
W) 52 e ] 2R 382 XX ) B 2= K R A B AR A
T — 2 7R T R PG A R IXCS R R KX
BB A SRR AL
54 HEREILTRXEHEE XESERI

Li and Xue (2010) I HIAEE 1 Bl i i FEAR A
SSiB (Xue et al., 1991) ) NCEP GCM (Kalnay et al.,
1990; Kanamitsu et al., 2002) 4=ER KB AL
3\ (NCEP GCM/SSiB) Ul 1 PG Ak X K 75 i Jit
R SR AR ) B S 2= A R AT RESE M o AEBLAULAG:



21

THORMEAE . TP R D AT 52 DRt — O LA R O U S W 5 1) e Al ok

No.2 HUANG Ronghui et al. Recent Progress in Studies of Air—Land Interaction over the Arid Area of Northwest China ... 207

17 P PG AL 5 XA 2 R it ox] e b B = e K B ) s

E

Fig. 17 Schematic map of the impact of intensification of spring sensible heat in the arid area of Northwest China on summertime precipitation in North China
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Fig. 18 Distributions of the correlation coefficients between the first component of EOF analysis of the 200-hPa wind fields and precipitation anomalies in the

Eurasian continent in July (shading areas) and the regression of 200-hPa geopotential height field over the Eurasian continent to its corresponding time

coefficients of EOF1 (solid and dashed contours). The data of precipitations in the Eurasian continent are from NOAA’s Precipitation Reconstruction over Land

(PREC/L), and the data of wind fields are from the ERA-40 reanalysis (e.g., Uppala et al., 2005)
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