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Abstract Based on the observational data of the alpine meadow surface at Litang on eastern slope of the Tibetan
Plateau from June to August in 2007, the characteristics of micrometeorology elements and energy fluxes are ana-
lyzed in the paper. The drag coefficient is calculated by eddy covariance method. Results show that: the diurnal cy-
cles of micrometeorology elements and turbulence fluxes, such as wind, temperature, sensible heat flux, latent heat
flux etc., are evident. The maximum and minimum values of diurnal averaged variations of horizontal wind speed,
momentum flux, friction velocity etc., were observed in the afternoon and at sunrise respectively. The average CO,
concentration is high from night to morning and the peak value of specific humidity emerges before sunrise. The

maximum and minimum values of diurnal averaged variations of radiation and the components of heat energy balance
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were observed at noon and sunrise. The surface albedo shows the variations of the “U” type in a day, with a daily

mean value of 0. 164, Intensity of surface heat is analyzed to be a heat source in the daytime, while it is not obvious

at night. The latent heat transfer plays a dominant role in the heat transfer between the atmosphere and the land

surface in summer, while the sensible heat transfer is secondary.

Key words the alpine meadow surface, micrometeorology, turbulence fluxes.

1 5|7

BEFRA “HEFUREET AT e R A
GrZ— PR 4000 40K, SRR B
R R R HIE . RV S8 0 e T L 3
A P R Ht < A B et R 0 ) 2R S R L
HuIX Y 2 BRI SRR AL RN I E M RSB 3 A
TR B 45, 2000), 75 586 25 50 RS
()85 AT B 2y 180 A el ot e D b 2 S R
JEBER R A KA (RS, 20000,
HiuJZ ) R R B S B R AE B TG A5 R R TR
A 225, XA S HIEA 5, 1 H2Z T8k
RSN . PG, X6 AN [l 5 T T 5
FRER T AR LN EE . B 20 thad 70 4248
WILASK s BIF5E 3 %R R AR R AL SR R AR A T T
WE2ME5E, BB TIF2a B Uit g (g
B4, 1979 TGRS, 1988; MTFH %, 1999; 5
WEIAAE, 2000, 2006; ERIFNAE, 2005; TRFEEAE,
2006) . (AR b 25 B R, AR, I3 7
B LI 5 S KR 45 22 . A I £ 0T
FIEA G = AR RN iR AT PR R A
— BB, (HE R AR A F 5T BT sEA F RS H.
B Hb DA 7 7 DR R s R R R R O R
PR IX, ME R 4%, HL R T )b 2
AHASGWRG, HL, PESS RS RS
WFFEIT CRIFR RIS 76 = J5 AR S B 3 o 30 e 7. 1
— R FEZ W, DA HA BE % 15 21 12 H X M-
S EAE I — 2 B,

P B A0 T 5 IR AR T L R AR %, e
BBk PG RE A, AP . Rk, CFE
T 4133 m, PRIESARJE & A X, FEACRAAIE
e SIEAL. XK. HIEZ . KOk, 78
REK. TRET W, FHAHE 30T, ik
R 25, 6°C FfIRAIR —30. 6°C, 4EFH bR TR
Ji 5. 9°C, AEREMI Y 722. 2 mm, TCRTHAN 50 K,
AR H RS EL 2637, 7 /NEF L, HERZ, fETER, &

FFRRE, BRIREEE . B TR S
WA R L, HARAE (30°00'N, 100°16'E),
WP 3932 m, (HHLEALZY 100 m X130 m, R¥
BUNTTR S E I DA B e P Y T P T R
HZERERA S om 247, B 1R ST #ED R HiE
S PIMESR . AR SCRI FHERSESE 2007 45 6 H 2 8 H I
SR GERE o Xk B i X 3T M 2 AR 5 B R R
AR T TR ST I FR AR X 7 7 AR B
Ff) T T AR R L R ARIE I GR.

2 I it A0 AN 2R

2005 4F 11 F o J5 Jr B0 55 R0 s 488 A
IBAT . Pl M A T A R AR R, A — A TR S5
BORMEAT RGN FZ WM, H 2 b 1A Y By o %
PRI HGE R K AERGE B RS K
A2 GRS FR A, DA K 8T Rk 43
ARBOWEI . EALFEE . IR KU LI, R,
Wi, ZEME. Z2 2808058, BEHEHS. A
AT RS HORER ST SERS . G, D
B sh RS shaE | A 7K PR — A T b B
ARG, 2006 4F 4 A W TREER Rl R
WIE, fE—WIER A SERE B, A s UL 2 v, B
HBREE ST . SO I, YA AR S, £
KA, 22 AR R B E o I o 5 UL 17 i
BT, A ORI St 4 30 L AR HbatEA T 00

TG LI = A T 2 AT . ORI H A
TG RN 3E S UL PR 4y, 32 2 L 3 b 2 3 A
FER . FEOREE . R UG 2 B Y A
el i, P ES 3R 1 s . i
DAL b R P R B A (CSAT3) Al CO, /H, O
SARAHHL (LI-COR, CS7500) 2 A, I 35
P | RPN AR AR T A A A 0 I b T
3 m L R CR5000 B R RFE, ) 1G
SanDisc RAgff, VR B 5ORME B0 A X
#irf 12VDC, 80Ahr ik, >R 160 W K FH
FEAR X L Tth 7



ZRBRIEAF el LI e T S0 M= R Rk SR R

No. 5 LI Yueqging et al. Characteristics of Energy Transfer and Micrometeorology in the Surface Layer of the ... 1005
R 1 EHEREREIEEI 50 =5
Table 1 The measurement instruments at Litang station on the eastern slope of the Tibetan Plateau
WL 5T IS DR B /IR
SRR/ C Vaisala, HMP45C_L 1.25m, 2.85 m, 4.70 m, 8 95 m, 16. 70 m, 31.40 m, 46. 95 m, 58.45 m
SRR/ % Vaisala, HMP45D 1.25m, 2.85m, 4.70 m. 8.95 m, 16.70 m, 31.40 m, 46. 95 m, 58.45 m
JKGE /m Vaisala, WAA151 1.25m, 2.85 m, 4.70 m, 8 95 m, 16. 70 m, 31.40 m, 46. 95 m, 58. 45 m
WA/ ¢ Vaisala, WAAL51 4.70 m, 16.70 m, 31.40 m, 58.45 m
&K /mm Vaisala, RG13H - 01 1m
S % /hPa Vaisala, PTB220 3m
SRS /W - m 2 KIPP&.ZONEN. CM21 3m
KPR /W m—? KIPP&.ZONEN, CG4 3m
ELR A IAVAR KIPP&.ZONEN, UVS-ABT 3 m
SRR /W m™2  KIPP&.ZONEN, PAR Lite 3m
T4/ C Vaisala, QMT110 0 cm, 5 cm, 10 em, 15 em, 20 ecm, 25 cm, 40 cm, 80 em, 110 cm
T IERFE KR/ Y% Dynamax, ML2X 0 cm, 5 cm, 10 em, 15 ecm, 20 cm, 25 cm, 40 cm, 80 cm, 110 cm
SR /W e m 2 Hukseflux Self, HFP01SC 5 cm, 10 em, 20 cm
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Fig. 2 The average diurnal variations of (a) horizontal wind speed at 2. 85 m level and (b) wind profile in the surface layer in summer at

Litang area

TR R REAS T 30 20 8h . 1 2550 B i
HRMA . W B AATERT RIS 2, ARG T R B Ak B
FALFRE R, B a3, Bkahit. 2. o
Ji2E . WS- RIS E., hmiEE o=
—pu'w’, FEHGEE H=pc, 0w, BEE Ly=
Loow'q’ s Hr, p ®10, 5351 072 S ML, g
REITIEEE ¢, BRI, L, KRR
280, KB CO, 81T WPL(Webb et al.
1980) ITIE.

3 RmRUEFGRE B T H4HHE

R 3t DX B 32 277 R IO HUE B 2 R AL, i
W1 0 A2 B R LR R RO 2 IR . /N BIE S

PRI X RGBT R Ak, B 2a 4510 T B
X EZE (6~8 H, FIED KRG H 28 1k il
& AP RGEFIH “— K —m” B H AL
K 2 hATLUE . B 2R H A8k — R AE s = H
AT RGN, B e S R, #] 18:00~19:00
dbzet, TED KB, HEB R KXEN 3.7
m/s, HFYHXE N 2.4 m/s, UL 8 A4y R, &
2b g5 T FRYE M DX b )2 XUBRZR 1 -3 H AR AR
Bl WIEAR LA, i 2 RUEE 2 BE AR i 2 X 08
A, GHRL R A v B 3 m m a n XU A R B v
iﬁﬂﬁﬁyﬁ//l\; 18:00~19.00 Nﬁﬁﬁ@]ﬁ%jﬁ» 5@
2a 1 6~8 H 1 FHE LA,

P HIE X Z T )2 4. 7 m g AL XL R



P

Chinese Journal of Atmospheric Sciences

1006

o
>
E
<
2
g L
L
: of
8_
7_
6 1 1 1 1 1 1 1 1 1 1 1
0000 0400 0800 1200 1600 2000
Time (LST)

ICIN AR A B A
My 4 eam
I
= P
Z30r Y % X
= | i :
2 i P ! H
T 20t ool
Y 4¢ 6 mxe X

0F v 4 e6 8 xe x

] A U ) X

10 11 12 13 14 15 16
Air temperature/C

6 7 8 9

B4 BB EZ () 2.85 m @A R (b) M2 IR B A 421k

Fig. 4 The average diurnal variations of (a) air temperature at 2. 85 m level and (b) air temperature profile in the surface layer in summer

at Litang area

WiFFTE . W3 (WU RED 4y 173 X
HZRXGEX B E . fE 3 halIE H, B
X ZEDIAR N 3 A AR X EE S 00 % Gk
1820, X2 PGS . R A 4558 5 X
BT 2 m/s /N UG DL N 426, R fi
Ph2~8m/s &2 ; KT 8 m/s WIRRUIGHLIIAZ
Wl 4a g5 1T RIS 2 0 b T 2 A SRR
YIHAReh £, = SRR W A H AR LRRE . 7
1H/= 06:00 HHFT, 25 SR EE R B AR, FRARiREE
R 7. 1°Cs H G2 AOREZE T, 2
16:00 25 S RLEE I8 B B s Fe s iR EAEL R 15. 0°C
AR H#EE 7.9°C, HYEWRE R 11.1°C,
W Ab 25 1 R il 5 20T 2 O 240 Bk
H ARG AT b 200 B B A W s iy H A2 4k, 7E
P R 2 A o v B 1 I o /b o AR 1)k B A
B, Bl ey B 1 e BE A B s L. RARZ S AR
FE s 3K H 5 M 32 R PR S, R 38 O i
JAE R A b 2 T B A AU IR S5 5 FERE] . IR
2 SAFE B A IR IS, 25 SRR = R
MG, AW INZE REZ N, RRBER
FE s DXAETERIE] s H T b R S B E A2 T
WER M EM R R; EH B HERTS.
b TRERREER AL, RRZE R,
4 “EHEUBGRETLLE B FEHTHE
ERF A AR AR AL 2 512 (IPCC) 565 DU YR 4R 45
(AR4) (IPCC, 2007) #gif: &2 100 4F3k, BT

AR AR A R AD 25
FM, CO, EERTIIHSE N Tl A AR 280 ol /

mol - F}#] 2005 4F 379 pmol/mol, 7EiX HH 8] 4k
S IRTF R T 0. 57~0. 95°C, CO, ¥k H 28k
SRR ING B IR KA JE B T AE
iR BE SR G, & Sa g5 T A X B ZE T A4k
Tl B A0 LU 9 °F- 34 H AR fb i 42, NI AT DLE
M, CO, VRIS . Akn “U” B H A8
FRIE, W B AER | 07.00, HEEEEMERN
398. 8 pmol/mol; &/IME H BLE T4 14.00, H
KA BEE A 350. 8 pmol/mol; HAER4He R 367. 6
pmol/mol, FLT2BRFHWREE, (HE T it
v (BEPLAESE, 2007), HOIRAY H AR #HL A S CO,
WEER HAZALAEZERL, KA B TE R 07:00, 5
KEIIRAE N 14. 0 g/kg; Hh/IME HIAE T 75 17: 00,
BN R 7.9 g/kgs HFEH LR R 9. 2 g/kg,
] S5b Shy B sl 52 2 3 b, J22 R X W B R 4k H AR AR
W, MHPA850, B 0600 i Hb 2 23 S A S HE B fx
Ko MR 14:00 FHXNEFE fe /s iR A<
M EERR BERCR Bl e FE S B B D I
M JZ 25 AR 3 I Ay B e 32 0% 388 A X 1 D
A, BRL 1 0800 F1 10:00 7 5 1 JZ T 0L 2] £
CELNpUNTEIE 8
5 EHESENMMRRRBEA TS

fiE

K16 25 i 1 FRYEHIX 5 Z R R S e H T4
HAREh 4k . B2 H 0K S48 5 (DR) KT
0 W/m* HBL T 5 /& 06:00, FIEF 12:00 ik %
KAE s T K PH AR S 2 Bk /b, 24508 2000 42
BRENE . KA SR 743. 4 W/m®, H



BRI UL TS A R R S LS

No. 5 LI Yueqing et al. Characteristics of Energy Transfer and Micrometeorology in the Surface Layer of the ... 1007
16 410 60
[ —— H,0
— 400
o 3 = 50
= S
& 390 E
£ 3 0
b1 g g
g B0 5 5 3
£ § o ]
= 15} i
2 TE 2 g0 |
5 =
a 360 3 AN
” 8 107 ¢
350 o
@]
I (a) o) 0
6 1 L L 1 1 1 L 1 1 1 L 340 L L 1 1 1 1 1
0000 0400 0800 1200 1600 2000 55% 60% 65% 70% 75% 80% 85% 90% 95%
Time (LST) Relative humidity

5 MYEMIXE R (a) B 3 m s AL “UARBRIR L . LR A (b) Tty ZARXHE B ERLk B 421k

Fig. 5

in the surface layer in summer at Litang area
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Fig. 10 The average diurnal variations of (a) soil heat flux and (b) intensity of surface heat source in summer at Litang area
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Fig. 12 The average diurnal variations of (a) momentum flux and (b) friction velocity in summer at Litang area
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Fig. 1 Litang observation station on the eastern slope of the Tibetan Plateau
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Fig. 3 Wind Rose in summer at Litang area



