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K BHAR S sk AR ) AR A Pl 75 1 2R UR LY, TR AR AT D6 FH IR UAC PR R BH Y T #EAE K
400-700 nm - [A], iX—#&53 K FHGIE B AR N & A R 5 (Photosynthetically Active Radiation, PAR).
e E A RERSHE N AR A B s AR 2 R 3 P R B R 2, ARG & R E B i 25 7Y
R e B RIE, 6 BRI B AT KB RO A a A R A= B, T S e A
Flib A R G, MAHEEEAE RS RGORUL, GG A RO I Rt 2 B RS i e R4 1 2 R AR
KIGH, FEGEERIRAE 1785, s e E M. thah, JeEA ARt E
B E BT, AR S5 KA AT BeE sl BB b, DR tl, RS IS BURS
B ER R G A DIV . BRI B IR E 2. KA COIRERLEN. X
BT RS I REA R R N, WAERY . R¥% WIRSHES. SRRSO 7T Re
A IR BE S

HAl, RECHZMCERIERIIGEEITE, ORGSR TE MG ESE, BAF
TE— AL, e A 2 Rk B 1 S5O A B T H R AT DA A SRS B T, (HE5 SRR
BIFERR IR R AL F 2B R KR ZE, F 2T Himawari-8 P EMECEH RN REE L, HER
A R (OB IS — AN B, FTRESRIUNE B 78 7, FECEE REEER I R A=, 5
BINEA AR At 5 0 PR A S PR Al SRR, AR AN [R] X3 A 3 A I A 12, (EOR REE DG 6 30
BHSHEINVEIE B R . AT HEAETRAP ML (Chinese Ecosystem Research Network,
CERN) CFEF M EME A, 3454 CMA (China Meteorological Administration) 45 ] 7 52 Z(4f
4 NG E OGS ROR R, B RO 2R IFIRENS,  BARTT AR 5 U 4

CERN 0] v [5] B2 A0 A= 5 IR BE K % 008, e rp R ER S I IN 2R G2 A 2004 SETFEE RN, i
MANBAERE . WE, SR @EFAIRERUSSIRN . RIS RIMER . JeEA RdE
&, uh RS A 8 MR AR AR, HAREAESTT (1) RE (54D FRAE (10 4D, W
H QA B\ G B (24, Feis (61 B (1A X EEuh fURYE Sk A F A5
MR R, AR TIRER 8 MUEIX, 2nl ydbhX (NWC). FHiHX (TP). H[E LS

(NC). PHEFHLX (SWC) ZRAEHLX (NEC). LT J5 (NCP). P EZR 8 (EC) LR ZRF HL X (SEC),
X ZHE R ESE NISCERI . 3l S AME B SR 1 s
# 1 CERNEFSWABERHERER

Table 1 Basic information about the CERN radiation observatory

b AR uh R AR 28 (°E) 4B (°N) ABRA X
AKA B 37, 75 80.83 40.62 e84 NWC
ALF A 101.02 24.53 AR SwcC
ASA 27 109.32 36.86 flk NC
BJF Je st AR 115.433 39.967 FES NCP
BNF PE XA A 101.27 21.92 FES swc
CBF KAl 128.1 424 FeIN NEC
CLD it 80.72 37.02 Fri bt NWC
CSA H 120.68 3153 gl EC
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DEFF IR
uh AR uh AR % (°E) &E (°ND HARR X%
CWA FNTE 107.67 35.2 gl NC
DHF AL 112.55 23.17 AR SEC
DHL R 114.35 30.62 b ! EC
DYB KI5 114.52 22.55 iR SEC
ESD SRR Z W 110.18 39.48 Tl NCP
FKD B 87.93 47.29 Tl NWC
FQA HE 114.4 35 ARl NCP
GGF DT 1L 102 29.58 AR SwcC
HBG ik 101.25 37.53 B TP
HJA T 108.32 24.73 gl SwcC
HLA izt 126.92 47.45 gl NEC
HSF 51 112.9 22.68 PN SEC
HTF 2x[d] 109.6 26.85 R sSwcC
JZB JBZ 120.27 36.05 MR NCP
LCA ZE, 114.69 37.89 ok NCP
LSA £ 91.33 29.67 gl TP
LZD e 100.12 39.33 Tl NC
MXF BE= 103.9 31.7 PN SWC
NMD ne 120.7 42.93 TR NCP
NMG N5 116.7 43.63 FIHh NCP
QYA T HE 115.05 26.73 Al EC
SIM =iT 133.52 4758 Shrsii NEC
SNF Pl 8 110.22 31.38 ZUIN EC
SPD LSS 105 37.47 B NC
SYA PLPH 123.4 41.52 Al NEC
SYB =W 109.48 18.22 S SwWC
THL p N 120.22 31.42 b S| EC
TYA BEIR 111.43 28.92 el EC
YCA A 116.57 36.87 el NCP
YGA HhE 105.45 31.27 gl SwWC
YTA JEE 116.92 28.2 £l EC

A ED A BRSPS B Ay YR BRI ST IR AR 1S, ROR A
F WS HEAAEOE CMA R REREEE (GR. HEN L RS, R, HlEZ R R

AL R RS, I L EAERAT

SRR . o, ERUE REURYE Angstrom fREUE L&
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MODIS (moderate-resolution imaging spectrometer ) $& {1 [¥] S35 e 2% )& £ (AOD, Aerosol optical Depth)
THEASR, REH S 2B NASA/GSFC (National Aeronautics and Space Administration/Goddard Space
Flight Center) 3£45. HG i CERN 35 s AL ) PAR NSRS, 42 HEAU05 XAt 3R 73 1 8 A
TR, X T 2 Fe RO OB RERIT A T, R Sl OO0 I HHE o AL A
BEAT A o d5¢ J R FEAG 7 VAR B A PR AR S AT AR o, T IR AR [ SRR DI & ke S EE A s

P 1 B8 S A TV I B B A2

CMA 355 4958 | MODIS &) AOD 21 CERN £ 20 4~34 5,

FOURE

E. SE. BEN . NASA/GSFC M EFIES N
| ERESE 0 L EHIE pEsmEE | | SOF |
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|
v
| mamm | ‘
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HEFH || sERARENL
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| REsBE

B 1 StERRIE BRI
Figure 1 Flow chart for the production of the photosynthetically active radiation reconstruction dataset
(1 R e i o 5
K PHER S AR RA T (L AR rp, 322052 AR, Rayleigh FUSF 25 (RWRCHAC K2 St 48 7 T ) 2
WAE o ARGERHIEE NRIWT T, "Il (1D AR M RBEESHOH A BUR AR S ERE s &
IR A RSB A, = BB A ] d H A0S 2 (20RO T = IEE R BL 100% 150,
VU35 b T K B4 R THER T (2) 13
S() = pA~ (D

R, =1, fttzl(‘rb + 74)Rydt (2)

Hp: 2 (um) %ﬁﬁztﬁ S(A) N AOD 8, BNVEMERE, akv Angstrom #5501, ROMHLIHAEAR
U T NS RE S, Al IR BGRS t1. 220 B3 s H AT H I %, o, 8 BRI,
T NEERGNE T % Ry N KR TR .

(2) BT REMIE

G4 1) — M PR A7 3B 110 e T e e B R TR S S s B ] 15

Ks =Rs /Ry (3)

Hrr: KON IR%

(3) MEH MRS EMISHANTTE

IR XK, A EA T IR A G BARR M RLF,  ELE SN HHs Jot 247 1) 6 il g 57

www.csdata.org | 4



2015-2020 FFENEFREEF EWEIEE CER

MEREIF IR

B BRSNS BRI SEATT S, BRI R AR 5% il (1) B G A9 3R 4T VR4 U B -
Whrg=ul A I BRI AP, —HRATIUESERERE AN, H—HA TR AR
FEWTERL o
FEAN R BARBEE N, 66 R S BE K BH & FE A 1R SZAE AR A A
PAR = PAR,, X u™ 4)
WU HEAT W R R b AN [R] I 8] PR S 2 Fi8 2003 vt X TE], ZE X TR A S PARTRME, 19 3IPAR,, K
TKHE R B, W DU HHH E =R EoC &, R
PAR, =aXK3+bXK:+cXK;,+d (5
Hort: PAR,, /& fia S ALK BH B2 AR IR SZAE I 6 &8 RER S B, ph KFH S A RS2 8, ned
A R SN K FH = B AR, as by o dNAHKRZBHL
K EAHEIARALX @RS, AT Has by o dHInfE . B2, oA RERH NS EPAR o1y
MG EH RS H R IHEPAR 411y 9 :
PARpoyriy = —1182.8 X K3 +1246.7 x K2 + 2256.9 X K, + 73.5 (6)
PARgqi1y = (2.67 — 5.83 X K+ 3042 x K2 —19.37 x K3) x i1 x t, 7
Hop: KN HI9ME, ¢80 H R4,
EERAERE STHBUMIERTE 3 R i o | VT A s o/l 2K R VA e S T A G s c o P A K VAR A= - i
X (TP), BEATLZE B R X Hh () o — 3l i CAR Sz 57’3/@1[:15) FIFH A 2045 izt s
G A RS AL, 5 sl s A A R SOULIIE 0 DA B, 38 3 2 1 A 56 2 B AT DUAR e
N FH B X el F [ERE ) 792, fE 54 7 /l\/ﬁfb’%liliﬁﬁﬁ%ﬁiﬁﬁ, 3 ATE AR X CERLRER)
FREAEE (D3 PER X (i), RALHIX GERuH. bR dbaish) . T ERE
R S ZRm X Rt ),  me I8 e 2 EE B N IE - DA A Ade S H A, gk 2
F7R e
x2 AASEBEREEAEARENGEEAR

Table2 Estimation formula of photosynthetically active radiation in different climate zones

SRS X AR R HEBREMEEAR

NWC R PAR = (044 + 7.97K, + 5.84 x K2 — 5.42 x K3) x g2 x t,
TP LB PAR = (2.67 — 5.83K, + 30.42 x KZ — 19.37 x K3) x @1 x t,,
NC DAk PAR = (0.24 + 10.18K; + 1.43 x K2 — 1.78 x K3) x g12* x ¢,

SWC 5 PAR = (0.20 + 9.22K; + 1.34 x K2 — 1.43 x K3) x g 125 x t,,

NEC e PAR = (0.28 + 9.01K, + 2.03 X K — 1.89 X K3) x @119 x t,
NCP et PAR = (0.03 + 10.57K, — 4.44 x KZ + 3.37 x K3) x A% x t,
EC ERC PAR = (0.18 + 9.26K, + 0.91 x KZ — 1.01 x K3) x 719 x t,
SEC S PAR = (0.07 + 947K, — 2.10 X K? + 2.26 x K3) x i 1% x t,

o ERHESE, 2023,8(4) | 5



2015-2020 FFENEFREEF EWEIEE

CER)
MER SR

21 BI/AFHR

“OCEA BRI B EESE rar” |1 705 ANuh DG SR RER N SOR ST R, ORISR

“CRtxt”, RIEUE AT AR NSO OB A RERSS 2015-20207 1, & FIEEE 2 AR E
Hy By RKARTURES (MJ em? «dD. SBHEEES (M) «m? «dD) ADGEH RIS (mol « m-

2. d-l)o

2.2 BEERAHR
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Figure 2 Diurnal trend of photosynthetically active radiation at Site 50756 from 2015 to 2020

®3 50756 v mBHEARH] R
Table 3 Sample data of Site 50756 (partial)

RABETR SRS b iNiap ot iaruy S EH BB
* A H (MJ *m?ed"b (MJ » m?«d"h (mol * m? « d'1)
2020 6 1 40.21 21.57 35.6873
2020 6 2 40.29 27.85 45.4582
2020 6 3 40.38 15.77 26.5238
2020 6 4 40.46 24.58 40.424
2020 6 5 40.53 27.71 45.2861
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2015-2020 9 B0 EF BUR EMEESR C5)
DEFF IR

REBTR RS HO T AR A MEHREES

" H (MJ s m?edh) (MJ s m?ed") (mol * m?2 e« dl)

2020 6 40.6 24.65 40.5955

2020 7 40.67 26.92 44.0486

2020 8 40.73 25.99 427144

2020 9 40.79 26.66 43.7351

2020 10 40.84 24.23 40.0188

CERN %R0 b, SR An AL R B R TR, PRk A £3%, 76 WMO &
SRR EARE . DG A BRI R R DS OUE RS AR EAT T %, W EREFEAE 5% LA . T HL,
CERN g 500 ) )45 SR A8 2 SR EAT — IR bR, BEAN R SN RGBS AT — IR Gm S B A% 3
HeAh, Xof B A B4R SFHMELEAT T A B B ], B G EE: BIBRETA OKPH B/ T 50 BEEI
Kdf s HuTH K PHAR S IIME 5 K SZTE KT 0.03; 3&F6AA RN 5 B E S EN T 1.3-
2.8 ZIA) 8 . i LA EJ7 S, AT RO M AR 528N B HAh T T SRR R 2

FRAE o A% J5 R B, S5 AT ERT R CMA - &3 sl 668 B0 S R, 5
IEEHE S CERN Sl s (P UL i LA LLSS, mTadkE— P IiE HoRS B2, 40 57306 ufisi (CMA) S5
(CERN). 55591 #fif5i (CMA) 5$ig% (CERN). 54285 #fifi (CMA) Al Al (CERN) %5, A&
SCUOAAC AR B UE T 5, K AR R B X, IR R E Y Y B, Gt A RO FE DL
R R EL R? (correlation coefficient). Y7 i%Z% MBE (Mean Bias Error) Fl#5) 5 #Ri% % RMSE

(Root Mean Square Error) R4, BEARTFHEITEWT:

NAFEAREL.

R — E%ziv(ci_cave)(oi_oave)

\/Zilf(ci_cave)z XZ;zIf(Oi_Oave)z

1 P
MBE = —¥;2Y(C; — 0))

mm5=&ﬂﬂ(@—m)T
Hr: CGRRFIANEME, OFRRFINWIE, CopeRANENITIIE, Ogpe WM IMH,

(8

9

(100

MESRWE 3. B 4 Jon, RUIABIREREZR R, ATy HAR SO 7T e S .
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Figure 3 Results of the comparison between Hailun and Site 50756
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FRA 22 4 ] S5 KR ) 3 A B BAE R . AR O R IR AR AT 5 B R A T P A
fitlo JAIEAL & ) PR AR BRI AT AR, TR S S R e, RS T & AN
i 2= AR JRT RS A IR B VR DA R AR 7= JIVAS S5 70 » B0 A% TRl 22 8038 8247 (Science Date Bank,
http://doi.org/10.11922/sciencedb.01642), ri o BEHEZ RN AT HE N FHIHT T H 5 BRI - 20t R SeAAH K,
JHAESTHF, 0 TR EAW AT 2] EXCEL . M4k, ABHRERA Ny KAZTR RS (MI-m?-d-
Dy SSRGS (MIm2dD) AR REESH (mol'm?-d ).

SR b E AT TR 2% (CERND $RAE KD & A B S A & BRI s, LA ES 3R
(CMA) FEBL RS JH S R R ISR . B CERN Wk i TAE N RTE 0 R & LA K
o W B AT B ) R 8% 0. B B MODIS [ AR £ AOD %4 f1 NASA/GSFC A AL
A BAHR A1 1) R A

R (1996—), 5, WA, #it, W77 ARSI . BRI TAE: SR8 s RS .
FAEG] (1997—), F5, BRILA, fid, $HFETTARIAS SR . FEAMETAE: HiR+H
%5 ot

XE (1989—) 2z, WvuN, fit:, WEFRTT ROy RASRS SRRk, FEUKHE T R, &
LAWRPR ARE IS G AR

M (1974—) 55, =N, 181, BT RSERS . F 2RI TAE: B EAES s, Bl
J AR o

X748 (1982—) 55, RGN, [, W5 AN S BREAG R SR FREE s . 32 BRAE T
PE: Hd P i o

XTAZ (1950—> 55, JdbsN, ARE, WHFITROVIEE TR FERME TR Bl s .

[1] WILD M, GILGEN H, ROESCH A, et al. From dimming to brightening: decadal changes in solar
radiation at earth's surface [J]. Science, 2005, 308(5723): 847-850. DOI:10.1126/science.1103215.

(2] JAEae 2 TR AR 6 S 30 X R EAE YO A R R ZE IS AE AR AL 0], ARy
i, 1996, 20(2): 120 - 131. [ZHOU H'Y, HUANG Z C. Changes in photosynthesis and transpiration of main
constructive plants in wu us desert[J]. Acta Phytoecologica Sinica, 1996, 20(2): 120-131.]

31 &P-F, Z2HtE, E2M, & JCEHBERS RS E R R ()] ZERLRE,
2012, 40(27): 13309-13310, 13312. DOI:10.13989/j.cnki.0517-6611.2012.27.127. [FEI Z P, PENG Y Z,
WANG D G /J /Q, et al. Effect of photosynthetically active radiation intensity on net photosynthetic rate of

o ERHEHEE, 2023,8(4) | 9
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Abstract: Photosynthetically active radiation data can be widely used in ecology, agriculture, resources and
environment, climatology and other fields. It holds significant value in ecosystem productivity assessment,
agricultural production layout optimization and food security, atmospheric carbon dioxide (CO3) dynamics
and its change patterns, as well as the estimation of regional CO; sources and sinks. However, there is a
scarcity of long-term, continuous observation data of photosynthetically active radiation, particularly in
China. Consequently, accurate large-scale photosynthetically active radiation data will offer valuable
scientific data support for related research efforts. In this paper, we used the data from the China
Meteorological Administration and the China Ecosystem Research Network, and constructed the total
radiation data of national scale long time series on the basis of the “mixed model”. By integrating the
constructed photosynthetically active radiation scheme for diverse climatic regions, which was estimated

using total radiation data, we successfully obtained reconstructed photosynthetically active radiation data that
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exhibited high accuracy and passed stringent testing. The time range of this dataset is 2015-2020.

Key words: photosynthetically active radiation; reconstruction; hybrid model; China

Dataset Profile

Title

A dataset of photosynthetically active radiation reconstruction in China from 2015 to

2020

Data corresponding author

HU Bo (hub@post.iap.ac.cn)

Data authors

WU Tong, XIN Huajian, LIU Hui, HU Bo, LIU Zirui, LIU Guangren

Time range

2015-2020

Geographical scope

China's land area

Data format

* txt

Data volume

12.1MB

Data service system

<http://dx.doi.org/10.11922/sciencedb.01642>

Sources of funding

The Strategic Priority Research Program of the Chinese Academy of Sciences
(XDA19020303, XDA19020301); Beijing Natural Science Foundation (8202050); the
National Natural Science Foundation of China (42075184).

Dataset composition

The dataset is a compressed file, containing the 2015-2020 folder, including the PAR
reconstruction data from 705 sites. The file name corresponds to the site number. Each
column in the file indicates the items of year, month, day, total radiation at the top of
the atmosphere (MJ-m?2-d!), total surface radiation (MJ-m2-d!) and ultraviolet

radiation (mol-m2-d™).
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