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Abstract

Based on the latest January to December 2011 datas of radiation budget and
surface meteorological observation, and August to October 2009 datas of energy
budget and surface meteorological observation in the north margin of Taklimakan
Desert, It is analyzed the characteristics of radition budget and energy budget,
stressed the otherness of budget in the different types of synoptic conditions,
revealed the interaction between land and atmosphere in the desert and oasis
transition zone.

The major conclusions are given as follows:

1.The annual and diurnal variation characteristics of radiation budget are
analyzed.The total yearly of global radiation, reflect radiation, atmospheric long
wave radiation, surface long wave radiation and net radiation are separately
5441.3,1446.3,7432.3,9596.8 and 1766.9MJ.m2.The maximum monthly total of
radiation budget components occur in June except net radiation and long wave
radiation,others emerge in July. The total monthly of global radiation, reflect
radiation, atmospheric long wave radiation, surface long wave radiation and net
radiation are separately 671.8,172.7, 974.5, 1243.3and 224.6MJ.m™. And annual
peak instantaneous global radiation (1329.6W.m™) emerges on June 18,12PM.

2. Turbulent flux is calculated by eddy-covariance technique.The diurnal
variation of turbulent flux and soil heat fiux are analyzed. In energy budget balance
In August, average daily total of sense heat,latent heat and soil heat flux,net radiation
are separately 4.2,0.7,0.1,5.9MJ.m™.d™.With 52%,6%,16% (53%,3%,6%) of net
radiation into sense heat, latent heat and soil heat flux separately the
daytime(nighttime) of In August.The rate of energy imbalance is 26% (38%).

3.The energy budget under the typical weather, The peak of sense heat,latent
heat and soil heat fiux,net radiation are separately 244.2,44.9,122.6,414.2W.m in
sunshine;Diurnal range of sense heat,latent heat and soil heat fiux,net radiation
separately reduce by 7%,18%, 38%, 6% than the sunshine in cloudy; The daily total
of sense heat,latent heat and soil heat fiux,net radiation separately reduce by
30%,45%, 90%, 38% than the sunshine in sand biowing;Diurnal range of sense
heat, latent heat and soil heat fiux,net radiation separately are 90%,81%, 87%, 83% of
the sunshine in sand storm.

4. The average value of the bulk transport coefficients, Cp (Cy), respectively is



Abstract

4.5%10° (2.2x10°) In August, and Cp (Cp), respectively is 4.2x10° (1.6x107) In
October. Cpand Cy have remarkable diurnal and seasonal variation characteristic. It
is larger in summer than in winter.The value is large (small) at daytime (night).

5. The surface albedo is relatively larger (smaller) in winter (summer). The
annual average surface albedo is 0.27 which is lower 10% than Taklimakan desert
hinterland (0.3), but higher far oasis. The surface albedo which is (isn’t) covered with
snow varies between 0.25 and 0.56(0.22 and 0.30). The surface albedo becomes
smaller with the increase of solar elevation angle.When the solar elevation angle is
greater than 15< the surface albedo changes very little and tends to be a constant.
Key words: The north margin of Taklimakan Desert, radiation budget, enery budget
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SR CL MR, BE C2 SN/, 1 Hvs ENIEE C1 B8 C2 BI3E I i
o M AR SR LI ANE IE R R, L T RE R A S MM ST
WrmIt S BT %, BT R 2 SHAW, 8 i B AR 0 A3 B 43 #7732,
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2 WHTEIX AL

2 R XH#ER

2.1 B P TV

2-1 B h E U AT A
Fig.2-1 Distribution map of Taklimakan Desert

Bomti b (B 2-1) AT EiamgEE R BiG X E s EAR A 0
TR 772902 Jb4f 372415 RiiK%) 1000km, FAL¥EZ) 400km, i
FK 33.76 75 km?, IR E R E A MIHE, 205 & EDREE R K —F, #
AR T B AA - B8 M FIPbiE (56 75 km®) B A5 — KR shvbiE.,
BHE BRI EA,

P& R S T WO oRRE B, Ry KRRk A, T
W, HESRE, B2 R KA ERE

2.2 HUEHEABEOL K SR IE
2.2.1 HIENE
H G XA T B e b B v A S, B ORI DARE,  Ja T A i i i e
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2 BT XL

A, AR TR, AR K. HUEAL AU TR Dy FE b, E5 i
XA R R AR, oM. a5 s LR Bk 2y 500~600m, R
A AA Y ., s BRI R AR - AT 5 1Al R EE B Al R4y 200~
300m, FENHARY RSE S8 AR L, W R R3S Tk R
FP AR R o, EARY ARG [N NW-SE, 8] i2 20 A 5 AUk
B, WP RIS . T AR 2 A TR P B, e TRER
WIAEH I, —M%E 6~15m, /& 1~10m.

Forrou s ARt PEE K PE e U5 1A 3~10m Abf5 i 80em A AT b AL E
FRo MR 3R R A R LLARRD (125~250um) . Hr4ARP (62.5~125um) N,
5 78.5% ; HRb (250~500um) 5 14.3%, ¥iEb (3.9~62.5um) 5 6.1%, A
SRS, Bt (0.02~3.9um) EEAE 0.5%~0.8%, XL+ N iZkE T35
K

R AR BRI S AL T 3 (40°48.126'N. 84°18.211'E, 4k 912m),
PEES VDA B H YE 15 3F 1000m BB o H b B e 3 VL I 2%
T PR (R R, BE B B VAT K4 40km, & B TR ) VB JE - 2 055 - G I o I 7

2.2.2 HIEHH SR ERIEARE N

HEE—ERE AR R ERE A 2009, 2011 F4FHSE S 5N
13.8°C, 11.5°C, 2009 5 2011 ML, S PSR

MFE 2-1 ATLLE H: 2009 FEHEMIX 1 Il 2 kigd, ARKEN
0.0mm. {UHIL—XFES, RRGLRER 77cm; 4 A HIL T 6 IRibA %2, 8
R 6 IEA, TlEKs 8 A, WARHI R, #HPHIL 7k, %A
1k HFEKESH0.5mm: 10 A, WAhRE, #vb. HASHIN 1K, Tk%
K, HEREHUA 278.8 AN/ .

R 2-2 ATDVEH: 2011 X 1 Ay, M1 HAFGERS, 1 H-24
HAEME, HHEA lom, HEKRELIREY 98cm, HILT 2 X; 4 A4, H
BT 4RI ARF. 21 3IRIFA, BBEKEN0S5MmM; 7 Ay, HEbA
T 6 UGV 3 IR, BEKESN 6.8mm; 10 H 4y, L 1 kb A%, FF/KE 4 0.0mm.,

1 H, 2009 43R mET 2011 4, 40 ff-P 35 Xk oK T 2011 48, i
SIAHRHEE KT 2011 4. FE2 R h 2011 FF 8% 1 HiES: 24 RAMEE
Wi, 1M 2009 SEEHCH I — X FEFEE; 4 H, 2009 £ F55 R +0%h-F
B RGE PR R ¥ Tk T 2011 4F. 2009 4E 8 A FISIR . 4081
BIXGE . PEIFSHEEEMET 2011 £ 7 H; 10 H, 2009 E L 2011 4R
TR T 0.1°C, b 2011 4F 438135 G R ST 350 AH 0 8 BE 43l ek 7 0.9ms,



2 WHTEIX AL

9%-.
HIE 1. 4. 7. 10 AU AR ER ARG IR 2.1 /1 2.2
%% 2-1 2009 4 H i —F DU i TR E R
Tab 2-1 The ground meteorological element value in XiaoTang in in spring and summer, 2009

' R % =

10 min RSy iEbu]
Ay AR ISR FIEIR \
P RGE B
e e e
(mes™ (%
1 A 5.6 -21.7 8.8 2.1 51
4 A 30.5 4.2 18.8 3.6 25
8 A 39.9 13.1 26. 8 2.7 27
10 A 31.5 -5.5 13.0 1.7 30

K 2-2 2011 FHYE—FE IR R R ERE

Tab 2-2 The ground meteorological element value in XiaoTang in in spring and summer, 2011

< Ed £ =

10 min SEIAE X

H EAiR RIRER SRR

SRR R B
CH CH CH

(mes™) (%
1A -2.0 -29.0 -16.3 1.9 73
4 A 37.6 -1.3 17.8 3.5 24
7H 42. 3 11.6 28. 6 3.8 32
10 A 28.5 -1.3 12.9 2.6 39

% 10 71 3t 59 7T
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3 MRHEMETZE

3.1 AR

AR SCHAE 2011 4F 1 F~12H F120094E8 H ~10 A ¥4 v by B Fyb i b 4 3%
BEARVBEANEE 1 A BRIV EE R %005 (40°50'N , 84°10'E, ik =1/£944m)
MM AR SRR 2 A B4 BRI i B 3 10mPRN &
GRS A LR RE . IR RO K TR B Bl ahiE R R IRsh B, b
AL G A R A K e ORI . B N20114F1H 7HO08: 25 (HiJ7
i, TED %20114:12 H31H16: 41585 RS4RI M4 Zekd, 3H7H3:07-3
H29H15:34, 10H22H1:06-11 7 18 H 15:37 Jy il 45

3.1.1 MRRERWCIH R

ASOR B e 3 b iR AL S F I B Bk 10m BRI AR S8 BRI 1)
2011 SEMERSS . LIRAGEEAN 2009 F 1T B s AH IR 28 eI ) s 3h AL
o, CIEREPARSS . KBRS EOMES . RS LR, RHNRE. -
FeHl S, COxv HO FI=4E KU ) Bkt

3.1.2 HbE SO B R

AR SCR FH B e b 35 b A0 2 F ISR ol BRI K 2009 4. 2011 1<
ZuEEE. HEAGR R ERE 1 H TR KA, Hit
SBORTA, B YRS AL T 222 2h23mind0s, A A R E R BRI LT

3.2 WL
3.2.1 X2 E

X UARLE A AR B B AR MRS G R 4L, OPEC JFE{IR &
FHRARI R GRS AR E AR H 3Rl =& 77 . K H 5 [H Campbell 24 7],
A5 N CR1000 1) % 95 SR £ 2% . @ = I 88 K H B bx 20 1
CSAT3/Li-cor7500 MimzhtHK RSt . RPN S K H K E Campbell. 55
VAISALA Pl fif % Kipp&Zonen A & I35 . B AR UIER 3-1 Fros.

* 3-1 B
Table3-1 The instrument of the experimentation in XiaoTang
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3 WHLBTRHS 7 ik

\ u L. B
UL fE 2R o RE s
. FEHLT R X . = .
i H LS FEF AR iR A€
IR
B CM3: Jti¥% i Fl: 350-1500nm
il 2
o piim s R AU :10-35 VWM i B
@St
i 11):18 #2IA I 95%; 77 M) %
S R ) 5 ,
B s Z=:D" 25Wm™ at W.m“1000. 1s,1min
i’ﬁ%%ﬂ-\j( 'fﬂ: e i
i CNR-1 CG3: JtiyEH: 5.000-50. 0 1s 1.5m  30min,
K Kipp&Zonen
B 00nm; R B <5-35uv/ W Lhour
R , ‘ ,
‘ ™ N #VEFS :<25Wm™ (1000
KK R
B W.m'?); /B 5L -40-80°C;
L) \ ,
Wi N IS (7] 218 F0 ik 3] 95%.
e T . 290nm-400nm 1s,1min
o] = o
£V Cuv3 (nominal), 5 AT B RERE s 1.5m 30min,
B Kipp&Zonen L
L) ()<l Fb; 7 MR ZE Y (10% 1hour
+3% FRAR R 50 (w.m?) -2,-8
) HFPO1 Hukseflux N 10s
Fr Ny 5 FEE 6 — A -3 5%-15% cm
B 0,-10,
+ 1% F[H 1F 0-70°C, <30.2°C;
‘ 109L ] ] -20,-
RFE campbell #£-50°CI},20.5°C
40cm
-2.5,
+3E % H T 3% 40.5% -10,
‘ CS616 -
B campbell BRI 4% +.5% -20,-
40cm
0.5,1, 1s,imi,
AT 010C % H
X 1s 2,4,  30min,
K 020C campbell
10m lhour
& £ :0%-100%; i% 2 (20 'C
0.5,1,
75, 52k ) 2498 FE N 0%-90% I, N
HMP45C : 10s 24,
WP VAISALA  #2%; 4184 90%-100%HT,
10m
HA3%
JK# CSAT3/Li EH Sr¥E%:Ux. Uy:4.0cm.s ™, 10 Ts data
3m
ME -cor7500 campbell Uo: <#2.0cms™ Hz flux

(1) H¥EsL 10m B BRI R 5
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3 WHLBE S5k

3-1 HIEEZ R
Fig 3-1 Auto weather station of XiaoTang

H3E 10m BR AR RS0 (40°48'N, 84°18'E, WK & )y 912m) T 2006
12 A 31 H, MR EIEA S 2km (0 ERWE E CPERSI R, &
P& SR Iy A RS PR LA 3 (1 B LA R 4y (I 3-1). 3 B3

% 32 WSk

Tab 3-2 instrument parameter

B I &5 AL PR K
il -40~+60 C 0.1 0.1
FEXHEFE 0~100 % 1 1
A 500~1100 hpa 0.1 0.1
A 0~360 ° 2.8 3
ABL 0~60 ms-1 0.1 0.1
EEMGRE -2000~+2000  pv/W.m? 50 0.1

5 AN ZUWMMT&, mESHAN05m, 1m, 2m, 4m, 10m, FHARGE. EE.
WBJE 5 2, 2m Al 10m 23 H KA. HR LT 226 4 ISR R
S a2 508 Oecm. 10cm. 20cm. 40m, JFH2z38E 4 EiE i
A 2%, SHEEEE 4> %8 2.5cm. 10cm. 20cm. 40m. #FE T 8cm H %%
ARG E R R, ARSHILE 3-2.

213 7 4t 59 T



3 WHEBRL STk

(2) MR IO R 5t

PR RIACER Y ChnlEl 3-2) R E PR 2\ B SEBERI AL I, o H
BAE: FEBERS . KBRS AR . HIEE I 10m B EEIRIN 5 4t 1 4R 5
RLZR b 2235 CNR-1 RS ARI R (8 2 4> CM3 BUKE 4R S AR 2 4> CG3 Y
KRR H R A48 A 55 [ Campbell 2 7] /) CR1000 AU 44 KA 25

N

K 3-2 FRETHSCHRI &R 4t

Fig 3-2 Radiation correlation detection system of XiaoTang

(3) OPEC JTE# il AH AR R 4t

Kl 3-3 sl SRR R 4t
Fig 3-3 Eddy correlation detection system of XiaoTang
TR A SRR R G0 (A 3-3) R L, i B =4k 5 KU A — 84
B /K o3 BK BRI, FIR Tl B HLSES Bl CO,y HoO\ = 48 75 XU Al ik

% 14 70 3t 59 )T



3 LV i

SRR, MBI, BB E
3.2.2 BERE

10m Ff PRI 2R Be 43 (B0t T i o B RAE R IBI R M 1s,  Hn H B dle
4 1s, 10s, 1min, 5min, 30min, Z<3Cf8 A P2 B8GR5 H 00
5 Ta_Avg CPIILED . RH_Avg GEXHEE ). Pvapor_Avg OK¥EE) WS_Avg
(RGE). WVe (R Press_ Avg CRAJED. Soil_Temp_Avg (3R E).
hfpOlsc_Avg (T3EHGEE ). Soil_moist_Avg (T3E{EE). DLR_Tot (K Kk
1min P 23). DR_Tot CKSMAEST 1min ] E3H). ULR_Tot (HifE K% 1min
W TH). UR_Tot G 44485 1min 5 211D, Rn_Tot GRFEST 1min Py 211,
UV_Tot CERAMES 1min N 21,

T B89 P AH PRI 22 G043 (P 50 ELFE e i 2508 | 2P 38 s A/ iy O3
RO PR . BE B SRR N RS 20 N . A 152 e e .

3.2.3 HPEabr

(1) A5 s e i A

FEJFR TR, A G 10 2R G VR 22 P i B R AR A R A e, AR A R AT
SRR R, A SRR B, AU X S AT T IR A
SER, BNSGRF SCER A PR ZHHREIR B, Soma 45 R A ] SE 1%
1) B AL Ik

FEBES IR BT B, R B il 1 e 5 B E AT XS L, IR 5L BT EA
EERIARAC AT T HUEL, TR IE T2 AORIRZE.
2) HE (1 7
(a) EHER T N: NAN, T LR
(b) RIS TRIRF G 76 H S HPERTI, A BERIE R R, SR T (X 28 1)
AU R R I 0 T H VR R O
() % Hh (15 A 5 (1) B KA L BE AN 2000Wim 2, 4 S R A S o T
W H SR PRER, AATTE, PUIER.
3) Kude i kb

FEGRR B RN T AT 2 AN RIS, A AR IR Bt e o
K NARVR AT I 4

B, AR IAT, R EAT T e T AL, R AR SRR
HHRRIRLIESE . BT HURE R, USARIEE FRAR M SR i f P R 30T, P
PAAFH 7 KR N AT odfs ) o R A )
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3 BTk ik

(2) i AH DI B A 1 Ak 2
T FE A S AR B A Sz 1) FH G SE AR R AR A A e A B, S H AT @ B
JE fx B A EL AR 0077, (B T2 07 R R EE, Qi i RodAL Bas
AR} RACRILEE SIS VR 22, AEH FH 0 AH DG & 28 34T 70 A /i, o6
) LR AT i BE AR B B AR AT T IR AR BRI RS OE
2) 4 1 5 B
(a) HIFRE IR AV T 11 L EE 42 X (0.15m.s™) IR e B 00 0 4t
(b) 50 B S22 1 7 5 0
iR, FLUXNET @ & Mk & ok A & B PR £ 17%~50% (Falge
etal.,2001b); ChinaFLUX il &yl 2 ) 8 B R AE 15.8%~37.2%, A [A] =ik
48.9%~98.2% (T S MIFMGERs, 2008); AHF 711 1 Y ik i vy i 2 5 s A Rkt
B 5 H At B RS AE L, AR L T A
(3) WEMTHETE
bt S AR A L R AR TR R R E R . H AT R R R
WENTTEARZ, A ERETIER, WERHRIFERREER, |
Bk WA MBI VE(EC), T4 71648 WL Lb-BE & 175 (BREB) . =553
J1EETTE N HAEERAS 35
TRBIA A @ W e A H B s Il . COL il H0 55 k3l
5 H XGE K s J7 2 (Covariance) SREUm sk B & 7k, A ME—
B B 2 00 K T 5 A A P R S B R i R R 1 e v D i AR SR
EddyPro 4.4.1 B F EmlE s AR DRI SR B8 2 1 d fE e AT ik,
AEFLSLPHEIRILA, EHEHE R 2. Hd, tHREES (HD FE R (LE)D
WER AR T
H=pCp W T’ (3-1)
LE=pAW'q' (3-2)
X, pATRERE:, wREBKEKSD; TONRENKS): o NGRS
Co SEJELLH, —BHUE N 1004.67.Kg™h.C™h & A/KIIIRALTER, —HUE N
2.5x10%0.Kg™. Ak, HERENS WL 2 &M FE MR G ksl R, B Al %
e 1 ) L IR R
IS H- B P A B B S N OS2 sz M e s
T
Rn-G

H= 3-3
1+ p p 33
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3 WIFLBRH S T5E

Rn-G

1+ 4

A FIR AT, RESZERIE Ry Gy WE T il q @t A& LE A1 H.

TR 15T R VAR B A, AR R E ) B SR R R
KitFEE . KIEZHEIe, XE., & BERER RRN:

H=

(3-4)

ou u*

—=—00 (3-5)
0z kz m(§)

oT T

— =—=oh (3-6)
oz kz (5)

oq _q*

— =10 (3-7
0z kz w(g)

A, uoEBEEHEE, ToemminE R E, g-mimiEERE: k N Karman
WL M 0.4; 2 NEE; O, On, Oy RRREESH ZIL(UL EREKIR)
I PR



4 HFRABI WA BRI SEARFAL

4 HRBHTN S B ERRIERIFE

41 5=
4.1.1 KPH5 HhEREE 5

BRI, ELHE RO IRER B AR PAR S P 4 . HbER b 00%E S BEVR SR IR T OKRH
KPA%ES BE R 99.9% HEHTE 0.2~10um P, HAFBHKET 0.4um AR N
SHMESS, 0.4~0.76pm FIFR AT WOGHRS, KT 0.76pum MR ALLIMESS . 1
Ah, KFAJGIEAE 0.29~3.0pum SEHE, FROVEIREEST .

HhEREE SR HERR . KR SERA =2 RS KRS, WKuE
3~100pum. HuIRFIIE L) 300K, HiIRER S A8 &) 99%I KK T Sum.

4.1.2 RSN AL RN

R B PRALITIE P, BT B R AR b AR AT RE, R0 e B A
(W.m?), BUBH; BRER H: f5 BRI 1K) RS Bk 2t &
(MJ.m@), B 2 /.

4.2 FEPER S

KPHAGPEES AT . HAARS (SO BUEEM (Bal) BFES (Sql) AT
ST (Su1), HAH Egl=Sis Eqls T MR AW CLUE R EE ExRas , T
Ex= Su1/ Sal (4-1)
KEHHE R (So): fEHMCTFIRE S AL, HERKSANEEE S KBHCHE 51 L
PR BN R PRAR IR o 1981 ARt LA G A ZU(WMO)HERE 17 K BH % B0 s HE A
2
Sp =136747W.m™ (4-2)

4.2.1 FAGEI

(1) P 3 R S R ) I KA AL
4-1 A EYE— IR H SR B R B WE TR, 6 A BIERK,
5 HSHMZEARK; 12 AR, Xt 1 AR T 78.6W.m?, £ 6 Hl/ T 59%.
HI 1 H~6 HEp RIS, — 55 v R S W ) i R 35 A i R FH R 4
ROKAE Y 1329.6W.m?, HILAE 6 F 18 H 12 i 18 2 (M7 i), BLABH % %/
44.4N.m72, BRI REGR T, ERMERHE, BEEEHSRA, BN “ =Mk

18 U 4t 59 T



4 HRARICI R TR N IEAFAL

N7, HUR ST A 2K, BT ] DA K PSR S B, TR RS A
A AT RE S B R S R
i 0 B S5 AR A [ 85 NI il Py SE 0 e B e A e i St 5 VA o P R 5 15
PR FEAE 500m LA EHLX T 2 IO RN :
Gmax=157.346In(Z)+274.548 (4-3)
PO T B A K MHE B R 1347.018W.m?, i 5 AH EL o S DU AE T
17.4W.m2,

1600+ [ ﬁﬁﬁ#%ﬂﬁ
1329. 56 — KIHHE

1 2 3 4 5

6 7 8 9 10 11 12
A

Bl 4-1 HIEHL X RS2 H B i R
Fig.4-1 Monthly variations of the largest instantaneous global radiation in XiaoTang

(2) HIEERSF H AL

MHEIEHLX 2011 SERV ARG R, &1 H 2. 4. 6. 7. 8. 9. 10. 12,
13. 14. 20. 21. 24, 25. 26. 27 H, 4 H 7. 8. 9. 13, 14. 15. 23 H, 7
H 2. 12, 13, 14, 18, 21, 22, 24 H, 10 A 2. 10. 13. 18 HHERM T EHME
NE B K AT ARG H R A H i AR S 2= e

1000 A —a—7H
900 - I%ﬁﬂ
800 - —a— 1A
700 -
2 600 -
= 500 -
=
B2 400 A
= 300 4
200 -
100
o4y
06:00 08:00 10:00 12:00 14:00 16:00 18:00
Ho 7T /h

B 4-2 BERRAE M SRS -2 HAZ 1k

Fig.4-2 Daily average variations of global radiation in clear days in XiaoTang
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4 HFRABI WA BRI SEARFAL

HE 4-2 FJUEBIRRRAN, @58 AT 173 H ARG S AR A
A, (HEH A SRS, 1. 4. 7. 10 ATHHABIZS R IESS 0, N
B EARREIE U B, BRI AR B E N, B 12 B AR B R A .
FEATE H i B AR — Bt (e AR RIZ, A AR AR AR S8, X R ELR
LI OR BH v BE UG, R E RO AR, e S E AR R T IR
11:00-14:00 (HEJ7IF) KA EHATNFRE, S48 5 BE R RH = BE A ARk )y, %
REIX Bt AR MECF22 . KIH&EEARRK 7 H, SR HEMER, 415
HAMZEANK, MR EERIMICN 1 H HEMER/N. 1. 4, 7. 10 H, SEHET
12 AR, 450y 531.3, 774.7, 901.3 A1 657.0W.m?, 7 H& 1 Hi 1.7
. 1. 4. 7. 10 A, SIS HME %08 338.2, 446.0, 527.2 F1362.2W.m?2,
1. 4. 7. 10 A MEESHH B ES 7N 9.8, 19.1, 21.7 A1 15.1MIm?%d?. 4 H
M7 AAUARZE 2.6MI.m2.d™,

4.2.2 [HEZER

(1) HhR BB F)EARAL
X PEHLIX 2011 AF (R AR5 BORMEEAT A BE S 15 2] 1 I IR AL
1) 30 X b 2 S R 2 1 H 3 (E AR AL
HHE 4-3 AT, 30 X S R R A ARG S/, R RS . K
AR B E, KT EZE, EHAMAMERARHETAKR. R HFE 5 RME
HIE L H 10 H, 5 043; REEHFIHEAMEN 0.24, HITES8 H 19 H,
b H I KR T 44%. X2F R 1 A 10 iR AREFE G

0. 45
0.4
_]3@_0.35
w
& 0.3
0.25
0.2 1 1 1 1 1 1 1 1 1 1 1 1
6] (o)) (o)) (ap) <f [le) Lo O o~ [ 0] [0e) (e} o~ (o))
o [aN] — o [aN] — o [aN] — o [aN] — o [aN] —
Sz 2288 LE5888S oo
H#/ (H-ED
K 4-3 HhIX H B3R &R R ARy

Fig.4-3 The change of daily average surface albedo in XiaoTang

2) B X IR S A 1) H B AR
M A-1 a1, H IR SR — g, B RO b, & 5.
6 H (0.25) iK AR, EESEH T H RGN B XTI R TR RZ,
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4 HRARICI R TR N IEAFAL

KEN Z RIS TR AP R BENZE A #EE, 24312 H. 11
(0.3D) FkF|Hm, XaARAN12 A6 H. 17H. 25 H. 26 Hf11 H 1 H~24
HiEs: 24 RHWE AR EE T

FIAH B IEH 39728405 MG vk AN R R v, giE A ) H PR ik
B, 5Nk 4-1, nTDVER: ENSEEAEM R I YE, TR R
N 0.27, A FEErrybiEel i Mkvb R HEIFE S P12 8], 4E4MH ot
MLy e 0.08, HLig bl A1 PR ARvb T 3 RIUIR T 10%, 9%; P
I 4 P A R B R b O AR T 018, bk HEIFE ™)
KIERET 2%, —FEfRRMESEFPEE FoME . PSRBT s
EHZERK.

FA-1 AFE TR

Table.4-1 Comparison of surface albedo in different underlying surfaces

Al 4 I I gyl b kbl HETRE gy
1 0.305 0.481 0.339 0.299
2 0.280 0.466 0.309 /

3 0.273 0.27 0.288 0.185
4 0.272 0.267 0.269 0.162
5 0.255 0.267 0.268 0.174
6 0.254 0.255 0.255 0.163
7 0.257 0.255 0.256 0.144
8 0.256 0.26 0.257 0.133
9 0.264 0.263 0.279 0.182
10 0.268 0.267 0.327 0.175
11 0.267 0.271 0.369 0.15
12 0.286 0.279 0.339 0.277
T 0.27 0.3 0.296 0.186

3) B X IR S R B I B K A/ MEAZAE

I —— [N B K

—e— BRI 5/ ME
0.8
e 0.6
=
X 0.4
e e ——
0.2 r

1 2 3 4 5 7T 8 9 10 11 12

6
R
K 4-4 P HLIX S IERIZ A BN i K foe/IME

Fig.4-4 Monthly variations of the largest and least instantaneous surface albedo in XiaoTang
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4 HFRABI WA BRI SEARFAL

H ] 4-4 0T 0L, ESEHLIX 2011 4 Hh 3R S B R R I B KB 0.833, HEEIAE 1
H 23 Hi® 17 &, BEn i/ MEHIIZE 8 A 18 H 8 B, 4 0.202, £k U T4ERE
B i KB 24%. WEMASRE, 1B H Ik BERBE 5 B0 i 2k R I0EET T %
(e, B KMEAE 0.538 (11 A) ~0.833 Z[A/Ax4k, H#HZ 0.295; iz A KIFZH
Pk P e /DML ) B 2 U AR AN B, A EARAN K, £ 0.202~0.250 (4 ) Z[H]
Ak, AHEZE 0.048. b, 1A, BB R L & B B/ MET 3.8 %
4 H, RSB e/ ME LB 5O E IR T 65%: 7 7, IR BRERBEN S /ME A
RR i KB 29%; 10 A, B R BRI 5 K E SR e MEM 2 T 0.444.
(2) bR IR P38 H AL

2 S R 1) F AL 5 R B s FE A AE — R IR B B R, — K
K15 A i 5 A IS s A PR i T PR AR L. BRI, B R R R R KR “U” A,
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Fig. 4-5 Daily average variations of surface albedo in XiaoTang
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Fig. 4-6 Continued daily variations of surface albedo in XiaoTang
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Fig.4-8 Daily average variations of surface and atmosphere long wave radiationin in XiaoTang
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Fig.4-10 Daily average variation of net radiation in XiaoTang
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Fig.4-11 Daily average variations of radiation budget components in clear days in XiaoTang
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ey gl] 6059.1  1684.4 9403.9 12100.4 678.2
oy g pyee] 7396.7  1127.9 7701.5 9814.9 4155.5
Yopa LB 8730.8 2182.7 9756.5 13384.6 33215
e pkyb®® 72045 21085 7794.6 11236.5 1834.1
e a1 3188.1 784.5 2279.5 3823.7 859.4
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Fig.4-14 Annual variations of average daily irradiance of radiation components in XiaoTang
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Fig.5-1 Daily average variation of the soil heat flux in contrast
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Fig 5-2 Daily average variation of the soil temperature in XiaoTang
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Fig.5-5 Daily variation of the enery budget on clear days in summer and autumn in XiaoTang
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Fig 5-6 Daily variation of the enery budget on clear days in summer in XiaoTang
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G=0.0557Rn-25.814 R?=0.1538 (5-13)
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B R GE B A A A

52 HURBEE ST 1R A L

Table.5-2 The ratios of ground enery budget components to net radiation

G H LE
b R? bt R? b R?

AEE AT

SHHAX 0.156 0.4256 0.5221 0.8077 0.055  0.2886
8 H#1a] 0.0557 0.1538 0.5278 0.8519 0.0323  0.0707
I0HHKX 01831 0.448 0.3976 0.6998 0.0225 0.0936

10 H & 18] 0.1901 0.4248 0.2813 0.524 0.0116 0.024

TEAELAR B R HRTHT, PR & AR S 159.5%, AEHE R X515 . %
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Fig 5-8 Daily average variation of the enery budget in the different types of synoptic conditions
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