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Table 1 Information about the analytical instruments used in the observation project

WEER ERIE aHTiEE X ARHIE R
NS4RS (Incoming SR)
NP ES (Incoming LR)
RS (Ra) CNR4

SO R RS (Outgoing SR)

SRS (Outgoing LR)
ANSEH GRS (Incoming PAR)

Kipp & Zonen, the Netherlands

B GRS (PARD PQS1
A A SRS (Outgoing PAR)
B g A R I R Y A HFP01SC Hukseflux Inc., Holland
TIERmAGEE (Go) —
POB AR L5 IR R TCAV

EIEE (HD CSAT3 Campbell Scientific Inc., USA
W AE @R (H+LE)

HHEE (LE) CSAT3
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Table 2 Description of solar radiation components data table

s FRAE FBIARU 25
1 Tc SRS 2% P L P A SR ) UL °C
2 SR IR B S W m?
3 LR Kt W m?
4 Rn i) W m
5 PAR G RS umol m2 s7!
6 NIR SRR AL W m
7 _dn T BHRNINGHE
8 _up T N R SHE
9 _net FoREHE N EE
10 _hon FoREIER B KPR R AT R
1 _slope FORBUE R BT AT AR AR S R
12 _corr KRBHRAT 2 ERIE
13 r ks %
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Table 3 Description of turbulent energy flux data table
Fs FERAK FRAE A EXN
1 H kbl W m?
2 LE EREE W m?
3 _corr RN BICHRE ARAE AR A H7 ] I RF AT R IR
4 G_mean 3 PGE B AR & R PGS R W m2
5 Ss OB 7 R g W m?
6 GO R G W m?

AHAR G P B 3 FtE ) LI R R S ORI . SRR RS ACBRAEAE AR, ST T
A ST ] v e e W AR 3k DA [ P S B A 7V

DNRAT R D I S SRR R, SRR R AE 48 m IS b, 5 G HIEER
KT 3me TR Tk A3 B BRI ) iR 0, S R AR 9 RS S5 M & A FE AKX R 3
THAHSPAT  Bef8 G 250907 1 w4 S 3R 52 215 KB /& FE AR IR (G R 2« 45 S R IC B A Pt-100
BAHLBEAT 10 K AR RE, 00 B AN 1) PN SR DKo s S B AT A FIE T o e KR FE A
TNNAIRRRZE, RS T TARRAS DA AR BE 1 8t & B T v 4E40 TAE DA 1k
KA REFER L.

A HG G AR SO B Y S R S AR R R T R &, fEINE AT, WEARHR FIRR
K28R T 6 A H ERSHdE, DUESESeie k- i i R v 2%, fMIHHEET OLS ¥
(1 2 P [ VAR R Y Bk S B 1) R i 2 DAY D TR TR s, 49 31 J5 22 5056 PP AT T35 T 22 e i S
ROEIERBLE 4, i BIERARIRREZE < 1.8%, H24T 1.8 Wm?2, R?>0.997, RMSE < 7.5
Wm?2. FEREHSAERRE, BASE <1 REREN 0 I AR,

R4 BEPWRIEAR

Table 4 Correction formula for instrument bias

AR CEp R IE J5 He I RIER$ R? RMSE
SR_dn_slope SR_dn_slope_corr 0.970 0.999 7.548
SR _up_slope SR_up_slope_corr 1.013 1.000 0.640
LR dn_ slope LR dn_slope corr 0.990 1.000 1.824
LR up slope LR up slope corr 0.998 1.000 1.760

PAR dn_slope PAR dn_slope corr 1.085 1.000 11.011

PAR up_slope PAR up_slope_corr 0.986 0.999 1.635
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Figure 1 Radiation and turbulence energy flux data coverage at the half-hour time scale
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A dataset of horizontal and slope-parallel installation of
radiometer to measure solar radiation components and turbulent
energy flux at Maoershan station in 2016

WANG Xingchang!, LIU Zhecheng!, LIU Fan?, ZHU Yuan!, ZHANG Quanzhi!,
WANG Chuankuan'”

1. Center for Ecological Research, Northeast Forestry University, Harbin 150040, P. R. China

2. Center for Agricultural Resources Research, IGDB, CAS, Shijiazhuang 050022, P. R. China

*Email: wangck-cf@nefu.edu.cn

Abstract: Solar radiation is one of the key parameters driving carbon and water fluxes, as well as other types
of terrestrial processes. Radiometers, the most commonly used instruments for measuring local-scale
radiation and albedo, are typically installed horizontally according to meteorological observation standards.
However, under sloping terrain conditions, their hemispherical view and the surface receiving or reflecting
radiation are not vertical. This discrepancy often results in a daily phase shift between net radiation and
turbulent energy fluxes. Montane region accounts for one-quarter of the total global land surface area, yet
few studies have quantified and corrected the errors resulting from horizontal installation of net radiometers
in these areas. The dataset compiled in this paper were solar radiation and turbulent energy flux data measured
by horizontal and slope-parallel radiometers in the secondary forest of the Maoershan Forest Ecosystem

Research Station in Heilongjiang from March 17, 2016, to April 3, 2017. The data included incident and
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reflected shortwave radiation, longwave radiation, photosynthetically active radiation, as well as albedo, solar
elevation angle, clear sky index, sensible heat flux, latent heat flux, and soil surface heat flux data. These
data were stored in half-hour intervals, with radiation and turbulent energy flux data coverage rates during
the growing season (May 3, 2016 to October 10, 2016) of 100% and 81.3% respectively. This dataset can
provide original data for evaluating the impact of radiometers installation methods on the measurement of
radiation components and albedo in montane regions, which not only help to correct historical data or
construct more accurate models, but can also provide methodological references for studies related to carbon,
water, and energy fluxes.

Keywords: solar radiation; radiometer; montane regions; energy closure

Dataset Profile

A dataset of horizontal and slope-parallel installation of radiometer to measure solar

Title
radiation components and turbulent energy flux at Maoershan station in 2016
Data corresponding author WANG Chuankuan (wangck-cf@nefu.edu.cn)
WANG Xingchang, LIU Zhecheng, LIU Fan, ZHU Yuan, ZHANG Quanzhi, WANG
Data author(s)
Chuankuan
Time range 2016. 3. 17-2017. 3. 4

45°25.002'N, 127°40.070'E, Heilongjiang Maoershan Forest Ecosystem Research
Geographical scope

Station
Data volume 10.62 MB
Data format *xlsx
Data service system https://doi.org/10.57760/sciencedb.07143
Source(s) of funding National Natural Science Foundation of China (32171765, 41503071)

The dataset consists of 2 data in total: (1) Solar radiation component.xlsx is horizontal
and slope-parallel installation of radiometer to measure solar radiation data and slope-
parallel correction. Including incident and reflected short-wave radiation, long-wave
Dataset composition radiation, photosynthetically active radiation , as well as albedo, solar altitude angle,
clear sky index data with a data volume of 8.96 MB; (2) Turbulent energy flux.xlIsx is
the relevant data for turbulent energy fluxes. Including sensible heat flux, latent heat

flux, and soil surface heat flux data with a data volume of 1.65 MB.
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