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Abstract

Based on analysis of solar global radiation, biogenic organic compounds (BVOCs) in Changbai
Mountain temperate forest in 2011 summer and principle of solar global radiation balance, empir-
ical models of solar global radiation under all sky conditions have been developed, when the at-
tenuation of solar global radiation caused by BVOCs, water vapor and scattering factors were con-
sidered. Good agreements between simulated and observed values were obtained at the ground
and the top of atmosphere (TOA). On the basis of this, a calibration method for solar global and di-
rect sensors was put forward. The sensitivity test of solar global radiation to the change of BVOCs,
water vapor and scattering factors were investigated. Under realistic atmospheric conditions, the
solar global radiation was more sensitive to changes in scattering factor than to changes in water
vapor or BVOCs. This new calibration method has some advantages and potential applications.
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1. 5|

KB 2 R R G — [ BB SRR, R R R R B 8 S A e — TR A HL ) T AR . K PSR
SRR Lol Mok, @R, TSR EEZNEASH, WA AR &ML E(ESE
YR, AT R LM EAR R s EEA NS —[1] [2] [3] [4]. RAEAEFMER R, FA14
A AT REW SR PR AT RE B AE RSP AR, I B S LAE R A A RRAE, BTN S, &
FEWE T AR AL

TR T 1957 AF 37 K FHAR UL 5, (EFF F T KB %E S AR S Al A% 3 TAE . FRtArdE 7 A E K
PRAERN TAEpRUE . T E K BAE S AR AE 2R 206 5 4F B H FURE S O B X IR O T X, 55 2 SE7ESR
[ AT 48 AR A LU AR AR08, T TAE SRR ik B TAE FHER ST R5] [6] [7]. 48 HRARE J7ik
FEA: 1) DEHEEN R, 2) Dl—G EEEN R — SR B E H R R, 3) LAY
P S B 3R 5 A R L 1) BV R AT ARHE[ 7] [8]0 AR, AT SR P S S S A S A S B 1R T
JR AR SRR 2 TAR R AE[9].

CUA bt X2 AN (UV) R AT WL (VIS) 48 S 1R 48— B3k A SO SRR T DA SRR ASTH(TOA) I UV
VIS[2], ATFREARPHESE SR Mbr e TAERRME 7 B8, WEe 7 R . &6 7EREK il fARkihX
CL T & 11 K BH 4 SRR 5 M WL (BVOCS) (IE 72 [10] [11], AN SCHR A B s 8 6 26 (0 b o 7 v

2. BEMRAGE

N TR LR AR AR X KB SRS . BVOCs HEUK SEAVRFE A AR (b, 76 v ERF Bk Lk
MAES RZG eI 17 ORBR%E ST . BVOCs Rl LR Gl & . KPH%E F I & s e dam i . Eadass. v
HEES . EH GRS (PAR)SE, ZRGZERMAE—LEUMH, PERERIF[2] [10] [11]. FESHESEHE:
[ 7= 4 4R R (TBQ-4-1 7)), 9% B4y %l 270~3200. 400~3200. 700~3200 nm, FfaEtEl < +2%,
INFIR]R S < 35S (99%), ARIZMAN. < +7% CKFHEEA h 10°1), J7f7 < £5% (10°K}): B ™ BRI &
(TBS-2 2Y), BN 270~3200 nm. iRIE RIS 88 22 TR G, BB EN 5 78—k, KBH
TSR IR AR L TAE R AR, T B G . H TS ATA RSk WRKFAE, & H AN SRS (B
FEE WIS Rk IS L), FFIdRRAROL. =25 [10].

BVOCs HE G &l & 15 78 58 ALk HZLFA AR (42°24'N, 128°6'E, ¥k 738 m)pN, {24 ot i 5
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H R (REA) RS HRAE RS . =45 75 KUY S B RAE B S i AR R . Z RS T WIS ¥ 32 m ~F

G, A KU AR D AR 9 m A . Sk s RS AR IS 6] H 3R A L

N FEICRFEE N, REERF RN o SR —BOEBAERS IF . TR A% REA R4 RIS

VEANA AT 2 DL SCHR[10] o SRAR M SAARE T B S [ [ RSB FE A BT, SRFE S ERE . S BRI

) W7 2 E 55 o9 M 7 VR4 AT 2 LSCRR[10] & 651 3C. BVOCs JE:— A IHEBGE R N: Fi = bow(Cyp —

Caown)s 0w NIEH KIEArHE 2, b ALK R Cup M Chown 73BN B N A REEE 3 — o IR .
ASCAE 2011 46 A 19 HE 9 A 8 HHIsLHdE .

3. /R
3.1. EFRRSME A SES /M RIHENTTE S

AR UV)RTA] ISR S (VIS)TE RS b, B2 3R (E0E 1) . HiUi . BVOCs X
FARFEFERE IR KBRS RS EAMES . AT IR T AMES (NIR). 3T RS e K S
5 UV VIS ARSI R, K BH s RS 72 K SUE i rh [mAE 25 B F PR 3 gl fE I [12] [13] [14]: 1)
AR AT, RIS R (A W ) OH(FEEAE UV BB A NO, (EEAE VIS S 1 H
By H,0 ZELEA SRk 2 SR HR St I PR 4R S MRS R (BVOCs BiRobh, DR BB R KR AEE 4L 4b
WBUEA MR, F AeTM R, REL A MR X SRR B TR E e =1-AS/(1,cosZ), Hrh, K
PR A1, = 1367 W-m™2, Z AKBIRIMA(E), B2 KWK IR SRS EAS = 0.172(mW x 0.1 x
30)%%% (cal-cm™®min*, 1 cal-cm >min = 696.7 W-m2), k A/KVZ PRI ZE(m™), W AR KSKIRE
(W = 0.21ev), ev AHLTEIZKITIE(L0? Pa), 30 ARAEHTEI(min), 0.1 WL R, KAUH & m BURFER
Berp i %) 2 A (TE =49, N ) o BRI s ORI B AT 28 0L SCR[12] [13] [L41R0 S T i858 43 - 2) i 1,
KA 8 T 0 (B SIS 2 ) K S 0 T PO RIS 0 v 0 A 3 K 6 5 £ 22 1 S S RS
fERT, F e/ 3k, Hirh, Sp. So 4B IBUST RS RS AR 4T (W-m 2). 3) BVOCS T, 5[~ ol ¥
WA ISAR S IR B, SR e B Rk, Hdr, kg BB A, BUE AN 1 E NSRRI EUR RS
W5 I HERCE B (mgrm 2hY); t SRRERT B, BUE Y 30 ming m AR AU B o S R S S T S S
B A EERI, BeflE OH Bl LHAL VOC #isr Oz S EAb A b 22t FE X T B 58 I e (B
& UV, VIS, NIR)A FIF[11] [12] [13] [14] [15]0 AFtik S5 0 I S 0 i 475 38 1Ak 22 A6 Ab 2k FE ) S 5
SHRER MR SIS, SRE/REEREMERIL. HA A 0;%5) KGR /EHET OH A LM
B 2% e T2 2 fi[11] [12] [13] [14] [15]. A SCHU/N SR b (RS B BVOCs HEsGR &
DA B HoAth 45 B35 /N ) B

NT R SRS A IR T SRR SE A M, i B BRE — e S A TR N, B SRS
i R W S hRvE o T R R VR BRI 1) SR SR S 2N BN T 0.55 MI-m (4R
R N 300 W-m ) B8t DAY/ IN (G4 S AR HIE TG Bl B v Sz 65 22 50 B i A R S s 2) KB o5
FEMf h<39° 2 MEAE; 3) HIFRHFBOE & 58 m A R E . SSaSRIREAZ(n) Y 16 AR sLiesids. Xt
TGRSR A IR, AR A EAIFRAES B8 @) 0.44 MI-m ™2 (4& IR 245 W-m™®), b) h < 39°,
c) HIBRHBUE & R F . &5 3 22 4055 .

BT ARACSERR R AT UV R VIS /N RIHESL IR [12] [13] [14]. K E LM HIX BVOCs HEik
I ia([11] [15], KEAESL 7K E WL AR AR X SERR R AR BH S HR S (So) /NN B HE I oF 8 07 %

So = (Aie’kwm + Aze’SD/ %o AeTHEM Ao)cos Z 1)

X, RECAG = 1. 2. 3) HEL AR SEI B IO A g, BRI AARIE T IR B 2 A
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F(e™™), BT (e /%), R IR EEARES . cOSZ(Z A S T )% T b S 40 P B T R

HR 5 S B I Ze it T, e 7 VRS S IO A 1) R B B SRS S 3 MR TR AT R R
H(R?) MK ZE (P E A KAB(S ~ 6, )(F 1) X T RARS 5 7 R o8 RIS IG R, SAR )
THEAE 5 UIE K2 BRI (K] 1), —F M WZE(S RIFAME N 7.71%, 5] 1 dh i SUE S A )
Z AT/ BHE . R, T REE SS BRI OC R AT, R SR g R Rt B, E
AR 22 Y (E RS K. IRIEFI R REURLE, BAESS 7R . B 5 REE L RS, BfE
S5 3R T HIAE BAS T o = 0.001 /KT8 B A 5% 5 /K VR0 B 04T 35 38 AH 2 (I AE o = 0.5 KA SR)
32 :E'sﬁgq'iﬁi= 3?*’%&7’5%

MR 5 R IR ARBHA RS R A + A, + A — A N5.59, 5 KSTH(TOA) 445 IE E 1367
W-m 2 iR 2K 13.56%, B afmEstii it 25 TOA A2 b 1.1356. I, I AH 12 i 5t
FKREERAEIEAE, ROK S5 S 2R ) R BUE R DA E 2 B i RS . ZERY, BESRGREEE
TR [FHE, 15 EEEE SSRGS R RE IR T % KB RN(5.78), 5 R TN(TOA) AR I FE )R 22 N
17.42%, BlSsESIFEEE TOA &MEE 2 bty 1.1742. WAME € REUAA AW 22K 3.40%. FHik, &
P ey ] DUAR 5 8 Hobs s S AR S 2 .

3.3. BRESRIFE: 2 AFHRESE
NSRRI RR E vk, R RIRE A BVOCs & HdE, 2K 3 IFLBRAX(Q)
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Figure 1. Calculated and observed half-hour solar global irradiance (Sqc and
Sqobs: respectively) and its relative bias (9) under all sky conditions

B 1. SEpRRS SR NI RIHERT BB (Sow) SMEE (Sqow) A K
FHRZE (5)

Table 1. Calculated results of half-hour solar global irradiance under all sky conditions: coefficient of determination (R?),
coefficients and constant (A1, Ay, Az, Ag) and average and maximum of the absolute relative bias (& , dmax (%))

# 1 LRRSBESFENABIHENTELER: AREHRY). RHMER(AL As A A HBXHRERFHER
BAE(S , max (%))

Situation R2 A1, Az, A’;, Ao 5‘ (smax
water vapor + scattering + Isoprene factors 0.874 4.61,1.76,-2.00, —1.37 7.71 23.0
water vapor + scattering + monoterpenes factors 0.827 3.70,2.17,-1.60, —1.50 10.7 48.8
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e 2 B aia Az, R0 5 B 57 0 — ) A LR s 2 T, PR O T B FTRE A SO R RT . AT 45 21
OB B BRI B L R AR (GE 2),

SRRSO SRS AR I 5 57 I 0 o0 R AR B P At , 15 2 fa AR 2T SE{E S TOA AL &
E 2 F(1.1035), iZA65 3 BRIF AU B Z R A Ko SRS SR 5 S i o R P 8l e i
R BT SRAE S TOA AbIIEAE 2 ol 0.9982, %465 3 IRl A BB Z2 Al K, FLJR R 32 /8 g 57
i s AT SO A TR S TR A O TRCTE B T 1B AR A [ 1] o 28 T 01, 456 P B DA S8 9 A% 10 B dfs i sk s e
HILRE 2011 SEHIUH D7 oK {E T 1 B0 0.9, MTMTZRTS 16 4Lseisfidn . O 1 48— WF FO AT ELA R 5 36 AN S
TIRER R EAE R, ORI T A B AR A TR 2, 2 e B 2R A K ) —
i, FIREARE) 16 Al . 2T R, B[R0 EAIRGE 3).

UEAE R, A ALEAR A S 5 I R R R E IS R TS S TOA A& fE 2 th oy 1.1339;
HIF) SR S 5 B AR 2 IO BT 1 58 (0 RV S T BB S TOA b E 2 HEoh 1.1369. LIS IPIAIE S T,
ZHEMEANEIEA G M, SRR MW TR T S AN R LY A

34. REHRFE: BDESEERNMN 2 BFIRES AR

55T 0 2 S 0 T U 3 R — A /N R T bR E IR T A S LRI, R N B
JIFARETT BNNHE B R SNSRI A O R NE, A SR I RO E RO AR
WA T 45 Y 2010 4F 5 22 () S B0 K00 , SO I i Am e ARSI B>2.5 MI:m 2, h > 50°, B A §<0.7,
7531 69 ZHELHE I T M F) A5, 1930 2 [H T a8 J7 VR K R B0R 8 $ 50790 M : 3.79.1.18.-0.53, R? = 0.588,
HF i 22 P S (B RN B KB 43 73N 4.01% 11.70%. 5855 E 5 TOA AW &EfE 2 toh 1.1169. i%it
HEERYE 3 T/ TR BB, BovGE.

35. HRMIKE

o, PIHEAEN SR AR RAWEA, THHE 7 S2hRoR A — B 52 A (P R 7 O SR 155 T
SRS AR A2 (%) (£ 4).

BURAPE IR, RS BN BT AR A e SR JEZR IR s SRR T T, e A AL
Table 2. Calculated results of half-hour solar global irradiance under all sky conditions: coefficient of determination (R?),
coefficients and constant (A1, Ay, Az, Ag) and average and maximum of the absolute relative bias (& , dmax (%))

2 SIRRSBIEIENTRIHENHHER: TRRRR). RURMER(AL A As Ao HRHRETISER
BAIE(S , G (%)

Situation R2 Al, Az, Ao g 5max
water vapor + scattering factors 0.837 2.26,1.75,—1.42 8.98 26.82
water vapor + scattering factors 0.802 1.68,2.01,—1.22 11.66 38.23

Table 3. Calculated results of half-hour solar global irradiance under all sky conditions: coefficient of determination (R?),
coefficients and constant (A1, A,, As, Ap) and average and maximum of the absolute relative bias (& , dnax (%)). Sampling
points = 15

%3 IRASREFHFENHRIHENHTELER: RRARR). ZREMEH(AL A A Ay HEXHRERFEIEM
RAME(S , dnax (%)), #AH =15

Situation R2 Al, Az, Ao g 5max
water vapor + scattering factors 0.885 2.39,1.72,-1.48 7.87 20.91
water vapor + scattering factors 0.896 2.33,1.78,-1.48 5.65 10.38

DOI: 10.12677/ag.2017.76077 767 HOBRBL2ERT


https://doi.org/10.12677/ag.2017.76077

Efca

Table 4. Solar global radiation changing rates (%) caused by the changes of one factor (%), and other factors keep at their
original levels under realistic atmospheric conditions (Factors: isoprene, water vapor and scattering)

=4 IR SFZFHE—BFERO)MEAMEFRFRENSERFHTUER%)EF: FXE. KR HSHEF)

isoprene water vapor scattering factor

+20 +40 +80 —-20 40 80 +20 +40 +80 20 -40 -80 +20 +40 +80 -20 —40 -80
22 43 85 22 45 92 43 90 -208 41 81 159 -98 -184 325 112 241 56.0

S5 DRk L 1 04 5 S S S P A8 A R ZRVR R AR ) » I DA BR85S e S A8 A ) 222 531
R SRS RO R AR R UK, HUGRKERE T, BERFRCEET P E, SRS
N 7R IR T BRI A2 S SR 6 S R UM K 2.0 5B EIA 1.7~2.5),  AVHE S GHBUR IR 7 R s
FE VRS IR SRR 4.8 B (GEEA 3.8~6.1). BUBMEIREG BT S EE . Ak, VI N
SR IR IEARR R Rl AR Rk, R R 1) SE BRI e K BRAR S () A RdE S PARL UV)
Bk T B R R HE BB [11] [16]5  ZKVRIG/8 5] AT R T S R S s Mg N, R T R AR
FIRAE S OHL NO2* HaO 25114k 2% R Ak 25 S N Hh %o A BH Ak 4 S (A 58 AR mT DL 559 25 B = R 1)
B KAk [2] [3] [11] [12] [13] [14]; AR PR (0388 /9 5| A M T 46 5 R sl N8 n, 87 T 78 B AR U R
T T CEMA = 0.59), ZAbZEFI G I F2 7 A AR AH A2 o 335 sk b % 2 PR 453 2 1 KA b s o
RE B 13 /a2 D> (RIIX 28 g B BN B] 4 T2 5 S B b (1) & PP o), DAL T 3 0 TS 4 S 110 ik /3
e

FR, R EAR S S siii 0 REAY, THE T SEhr RS — B 722 b LA R 7 R R 5 AE ) B s 4w
S (%) (52 5)

FIRE, BRI F AR B AR AR LR PR RIS RAETE N, S A AU R/ b
LR Iy R S A S B AR s R KR R A ), 1 DB PR A8 Ak 51 i S A A B 22 ) B oK s i i
X B R B AR B U, O AKIRIE 7, B Ja i m 1 PSR KR R 1 Uk
P R SR BARE AR BRI 1.3 B GEEA 1.0~1.7), AU S X BT B 7 B A 2 e ST o B e
JRYER 4.7 fEQEEA 3.8~5.7), IXPAME S 4R S 8 A BB () 0 RAE 35 BRI o BB G
BT B IHLAE s SRS ISIE ARR R b Bl SERS I, FIRER IR T ORBHEE S (40 PAR)HE ik 5 S
AR FEBCRI 3G /2] [3] [11] [12] [13] [14]: AV PsRT HORT D] 18 /8 5 1 T 0 S P il S ATL A 5 57 13—
IARAEL,  RIE AT B e i DG R 2B

X GRS 5 T 8 R AR T S B AR G RA I UM RIS 45 R, BRSO BRI .
A2 BRCSE DR ) AR R e S o S T 0 s A U R BB 2 F A 2 1,43, 0.91,
1.35.

AR B3, SRS R BRI O R AR T AR M ESR R, &R
FPREE KR, MARE IR R,

3.6. EEEFTRIFE

N T AT RS LEROT SE AR E 45 R, 5 B hn i EARRR AT R . T AR S AR R S A KR P AR
(R FEFI RS AAR ), WCR FH AR R AObR € T2 SR (1) 5%, RSN AR MK RME
BT DL KA FH R8s (n = 16) 1A ELReAm S 10 R BRI TS 22, THEEE RO TR ZE I P EE AR
B 7214 40.9%. 446.2%. T4 HrEide, BTSN ZE R OO T > 0.85 #F . B UHECKI
V& B (RN AR 4 SRS TS ok T BRI ZE . (Kt B BREUN A5 > 0.85 A%,
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Table 5. Solar global radiation changing rates (%) caused by the changes of one factor (%), and other factors keep at their
original levels under realistic atmospheric conditions (Factors: monoterpenes, water vapor and scattering)

=5 EMRRSEFHRE—BAFTH(0)MEMEFREFRENDBHHEUER)(EF: BilE. /5. BHETF)

monoterpenes water vapor scattering factor

+20 +40 +80 -20 40 80 +20 +40 +80 20 40 -80 +20 +40 +80 20 -40 -80
30 60 116 -31 64 -132 -34 -64 -115 39 85 228 -132 -248 439 152 326 757

1330 12 HEHE . AR IOEEE ERE R, 15 B B R A S A Ok R A I AL I R B H U
-1.56. 2.97. 2.79. —1.91. R*=0.954, 5% KT ¥ A B RAE 51N 9.26%. 32.86%. FLiE4E 4T
HAEE TOA Rl 2 Lkl 1.2426.,

R DRGSR bR E 2 500 B AR S R I R A R, ik — D UER T R AR R R
FERIRAIE B, T SRt S AR Rt AT AR e, RIKE L R B BR LA AR 8 28K 1.1356(7: bt A 45k
SR T AP s AR SRR . R AT 12 2R AN RIRE s, 1930 TR A A BRGNS I A Ok
R AR IR () R H B A —1.59. 3.02. 2.29. —1.72. R*=10.954, 150k 2 (1T S48 A0 B K 4B
430N 9.30%. 31.82%. ELEEMIAE S TOA Al &E 2 ko 1.1060. AT 0L, SiEHREERE)E,
HER RN E A N A S SR R bR e 4 R A b — 3 A . X5 ENME
(OB R R (R ) = AME PR A Ok
4. ¥1ig

3 HFhre ik rE e e s f i R L M EAE R 2 . Ve, BEEL. fhE. Al
T2, AT LA B 70 & B R e B S S R S AN I AR AR BAE A, SR SRR L R R =R
Mo 2 BIFhrE ik, Bt R gm0, THSHS T E RN SRS, AT
JERE TAETRAE T (.

M3 RFE] 2 P HIkRE, b TR —SHIERPER TAE, HE TR, AT SRR E
SEOL, e DU BRI R AR KON S, LT R SR FH B A T 8 B v (81 S B o) . A, et
TR A OIS R R LRI TR TR AKVRBOG BTN R L TE% 8 3 I, ‘B Ri1kFR BVOCs
A7 FLAh SR LA 8 R S B B P B RSOR TR 4R s AE5 08 2 IR 1871, WAL S T BVOCS F AR ] AH
FS 3 %ok S S ) AR R MR BT ) o S [) BT 156 T % DL - S B R0 R el ot S IV ECHE 1R e vk 40 M Sk 25 00
e FSE B RIE o IX— AR FR R T AT HE M LRI 26 F UV RS RO 78 FP A5 2ISCRERIBGIE: 72115 UV i
FE 3 HT “Op b, BT 5F8 2 HF Oty BHEF 2B, R 3 FFiER
“Oattfb 8 77 AR 2 BRF Hoe A B8 7 T h B 4 R AR B [17]

M3 BHETFH 2 FF 2 FF M E] LN BRE TR, BORFEAZOA I, (HETFR T 85
St S M S AL A P R A B R . AR bR e s . DRk, BT RERS SR TR, FEAR
B AN e M, R BRI . AR A K A B AR ST BVOCS HE U B B3¢y A% 1A B
GEiEpRE [11], ERAREE L2 B AR AL s B B AR RT3/, AR R S I3 0 A0 B A DR [ 22 B A B 3545
B TRAFITE R AR Ok, B i T A A 1 T DL S R T R B A% 2 R3] [15], BAVE
B PR AR NI B AR SR i3 A2, B RS, R X R FE 2 (Al (A ELVE A, BLHE
AN B AR b TR R R

X T R RS 5 A RS AR S R DG R I AR B B TR &, A8 3 BRI S2 2 R T IIAR E
T IS S B () A O ik, H R DRI A H B bR E 45 R (TOA At S 5 RE 2 ). ©RY
X B R B St 5 5 M B S R AN A AR A AR A A AR R 2 I RE B R RAFAE T HR (R H I
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RHWEME—— “RERIEAE” FEEM. MEBH WA FRA M. tre TIET AELIRR %
PEEAT, AR B RE AR AR -

S 3 AT FE 2 B, BAE I B AL 2N 2%~23% [18]5 K T+ 5 I M AU P2 . (O 0.9%~3%)[19] -
AR SEBR KA GEAFGUBRPERIC 5 e 0T B A0 57 0 T 5, LA ST U R A8 P o B (P Y4
Sy5N 4.85. 4.67, BT, BT AR T BAREUR 25540 T (BTG AR E), RS EUR R
TR N RS R R R S AR S B AR LA IR AR E R R .

Xof b SR S 5 e I T 0% R AR S PR O R DU 2 R, S IR0 B I A R R )
LRI 8 S 6T S5 13 s R S R A () A 2 b (P I BB AR 23k, 4 A 1.40. 1.35, ‘EAITATRE
TR T TR BRI AR A S 0 B 0 S AR S e AR R — B 5 R T B R A DS HR
A B (R /NIORL I IR, B R SO R4 R AR A (BT TR ) 5 ) L P S B S s e A A A
f—2tk. Hoh, RPN IEABAEE — FrE (A BB B ieein), B S 0 B 28 Ak 5 6 /N
FLAI R AR A B Le ) S5 AR A, it B (1 4 ) e AR A 2 A B VIR, X — BRI “ o
RS ACAE” TE M R I T k. BRI, R R IR ARG O s AR R, R
HA R AR RE AR A TR — B R

SR SR IR R AR A B A U . DR T A SR R i S, IR BRI OR . R R B, B AT
SERIPIEE LAY FE, U TR T RS 2 A A (AT SR

AR AR E T2 B R RAR TR LR AT R TR KB AT TR E
ARG (A bR S R AR 8 R G biE TARAE 2t H 0000 b B AT R, SOt AS 0 £ A 4%
AR AR A B (0 K PR AR . BAROKPH O St BAR e, BT E RUNERA,  WnER IR SEm BRI
DK BH B8, 0 AT 345 B A (4 b o &5

5. &
TR R P A B, % 1E BVOCs. /KIS (B M) RIBUR IR T M SE ST Ve, B RR SR T

KPR RSB QI TR e 207 0] DUB AR S T AR TR S S A o AT B 72 TOA Ak
THEAE AN, P bR R R . USRI AR, SRR N X % AT AR R S AR A AR LR R R AR
SR T B A7 AR AL B BURR, AR5 2 7KK BVOCS K1 N VRABIT SR AL 2 A= Wi 1 S HOAH ELAE T
HVCKH 3 I hnsE 7 i%. fE7C BVOCs HEZS B tE Ol T, AT LR 2 I3 #sE U5 i

WIARE T LUK B H B bR e, R M SERR R SR F N, A SRS 3R B R R80T fdr € T
B, AI4E H AR S R s E R T AR E S . R Igt . LI NSRBI, 2 — M ERRAWE TR
ZHE T i

B

R AR B 1T L AR E A RGUE R LA IR MR BRI, SR REE. 35
FRCE T
EEUH

[ 5% B SRR 5L 4 % B H (40975082, 41275137). A48 N RILANERHS 8 - BR8] B &1E “Jeit
X7 4 B H (1D32771) Bk ¥ 5 -LHESE1H-KI(FP7) MarcoPolo 1 H (Grant NO. 606953).

SE3#k (References)
[1] BEE FHR. WEGEEFELCEERERN TS INED]. HEREAHEA, 2004, 17(6): 15-18

DOI: 10.12677/ag.2017.76077 770 HOBRBL2ERT


https://doi.org/10.12677/ag.2017.76077

FIE R

(2]
(3]
(4]

(5]
(6]
(7]
(8]
(9]

[10]
[11]
[12]

[13]
[14]

[15]
[16]
[17]
(18]

[19]

IR, bt X 84577 WoeHE 72 KA R ARSI, FRERl#244), 2010, 30(5): 915-925
HENE. FR IR RS2 R P R AR A [J]. HhERELARTAT, 2014, 4(5): 319-334.

Bai, J.H., Duhl, T. and Hao, N. (2016) Biogenic Volatile Compound Emissions from a Temperate Forest, China: Mod-
el Simulation. Journal of Atmospheric Chemistry, 73, 29-59. https://doi.org/10.1007/s10874-015-9315-3

WMO. (2000) WMO Instruments and Observing Methods. Report NO. 74. WMO/TD NO. 1028.

Wiz, B4, B3¢, SA%, TH. REKMEG S EEAR[T]. AEGERYR, 2007, 28(8): 429-435.
Bk, T%E, BHR, Bx, B4 BENRWMHIZRAEINEN ] R4, 2010, 36(9): 116-119
Mz, T3, B4k, 05e. RBH S FES R ], RS R, 2015, 43(2): 175-180.

Qiu, J., Xia, X. and Bai, J., et al. (2014) A New Method to Calibrate Shortwave Solar Radiation Measurements. Jour-
nal of Atmospheric and Oceanic Technology, 31, 1321-1329. https://doi.org/10.1175/JTECH-D-13-00114.1

FUERE, MR, i, 4. KAl i AR R A U HEGE 0], MABERbA 224k, 2012, 32(3): 545-
554.

Bani, J.H., Guenther, A., Turnipseed, A., Duhl, T. and Greenberg J. (2017) Seasonal and Interannual Variations in
Whole-Ecosystem BVOC Emissions from a Subtropical Plantation in China. Atmospheric Environment, 161, 176-190.
http://dx.doi.org/10.1016/j.atmosenv.2017.05.002.

FIEERE. DARE =R VAR S0 AR S AE P ISR [I]. AR 32544, 2010, 30(4): 702-713

FIERE. DABE S WL AATT 50 AT WOGAR S FE R P R8I [J]. UM S5 3R 45HTT %, 2010, 15(6): 765-777.

Bai, J.H., (2017) UV Extinction in the Atmosphere and Its Spatial Variation in North China. Atmospheric Environment,
154, 318-330. https://doi.org/10.1016/j.atmosenv.2017.02.002

H &, Guenther, A. and Turnipseed, A. & E LR A AR SR RE R HEBBAU[I]. PRERF 223K, 2012, 32(9): 2236-
2244,

Harley, P., Deem, G., Flint, S. and Caldwell, M. (1996) Effects of Growth under Elevated UV-B on Photosynthesis and
Isoprene Emission in Quercus Gambelii and Mucuna Pruriens. Global Change in Biosphere, 2, 101-106.
https://doi.org/10.1111/j.1365-2486.1996.tb00060.x

FERE, AL RS SRS AL A, R B KA [I]. FREEREA 244k, 2013, 33(5): 1347-1354.

Griffin, R.J., Cocker, D.R., Flagan, R.C., et al. (1999) Organic Aerosol Formation from the Oxidation of Biogenic Hy-
drocarbons. Journal of Geophysical Research, 104, 3555-3567. https://doi.org/10.1029/1998JD100049

Kroll, J.H., Ng, N.L., Murphy, S.M., et al. (2005) Secondary Organic Aerosol Formation from Isoprene Photooxidation
under High-NO, Conditions. Geophysical Research Letter, 32, L18808. https://doi.org/10.1029/2005GL 023637

Hans X

SRR BB 5 2

1. FTFF40M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THSIRHELSE: [ISSN], HIAMITI ISSN: 2163-3967, HJn #if]
2. FTFFHIPIE T http://enki.net/
Ao« B BRSCHEREE” BEN, HIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : ag@hanspub.org

DOI: 10.12677/ag.2017.76077 771 HOERAL R


https://doi.org/10.12677/ag.2017.76077
https://doi.org/10.1007/s10874-015-9315-3
https://doi.org/10.1175/JTECH-D-13-00114.1
http://dx.doi.org/10.1016/j.atmosenv.2017.05.002
https://doi.org/10.1016/j.atmosenv.2017.02.002
https://doi.org/10.1111/j.1365-2486.1996.tb00060.x
https://doi.org/10.1029/1998JD100049
https://doi.org/10.1029/2005GL023637
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ag@hanspub.org

	A Calibration Method of Solar Global Radiation Sensor
	Abstract
	Keywords
	太阳总辐射表的标定方法
	摘  要
	关键词
	1. 引言
	2. 资料和方法
	3. 结果
	3.1. 实际天气地面太阳总辐射小时累计值的计算方法
	3.2. 总辐射表标定：3因子标定方法
	3.3. 总辐射表标定：2因子标定方法
	3.4. 总辐射表标定：总辐射经验模式和2因子标定方法的推广
	3.5. 敏感性试验
	3.6. 直接辐射表标定

	4. 讨论
	5. 结论
	致  谢
	基金项目
	参考文献 (References)

