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AHHEEEIL 40 4> Excel Bl STAFA MK Hrh, RGRHEE AR = R E
B ETT AR G A IR L R BT AR G XU e R R T X
BEE () Ak WAL KRR DB A RERST S 18R RIS AE 20 MEFRALRG  BROKE B
T EEESREEMHE 1. ESRGEWR. FESRGEHCHE . HREEM
WHGEE 5 MEIRAE. BRI HEF NN B A AEREE,

PS8 R 22 R IX 2 B AR S e AR A% R “ B =77 ME B RS RKRARY/MEEE KT
S IX DU AR AR, R AR AR I ARG, TE RS R L W, IR
AR N, TR T RE TR K. HMRETRERGTENES RS . S EH 2
W8S (Larix gmelinii) RIRMFIRAEMRE B, AE IR ERG A2 R 9000 ARG 7, %X R
BB ER I ET B BE JT [ B 70 R S5 A A BURR A5 R 512,

AR, IR = 26 R AR RA S AT Re = TR, Wk, Jby
RRRAE AR P o o5 9 S A, ORI AR )52 U AR IR . B /KR Ak SR Rl R R SRR, T e
FE AR K B BRI R UR AR B4, Rk, KR LL WA MR A 25 R G B /KOE SRR, X TR N ERf#
FRMRBIK B IR I T2 S FEX SR Ak (o B B A R 0

AL FEIR AR TR X P 52l KD IR AR S R G B K B AM R MR 736 (LA R AR
ORI ) 2 B G RIRMRARGRIA A ke i %A1 o (1 B 2 X 3z — D1, i3k H 199 147 AE Y
5 T ARIAT 1 DX T ARARAE S K e AL, T 20094 8 ST.65 KM B M IS, BN ChinaFLUX %
PN . 200547, K22 uh E S GNN B KB AR I 7ius 751, 324 O R T I 1SR Bk
AR, AHFER T RS RGBT IR T B S

o s S 7 4% (ChinaFLUXD 245K AE 4 [l 2 AN KRG 7RIS £, R
THEERINEAE IR, HAT, OF 20 RUA TR 78 = II0 s 41091, FEERH 2 yE s
TSR A 32 58 00 I 50 AT e A e o e 88 KON 22 0 3 (1 3 SR /K Ol B s I, 201341
H 2201744 7 F I HcHE AR e %, T AR AR E K B AR B k. R, ARHF T T
2013-20174F 58 B R /K E S A, V2R FEIRAT M R IE AR RIRMAED KRG AE KRR K T %
OB BEEIEE KOCE S RIS B R A R KR £ T v FE IR AR AR A S R G K G IR I
FEWFTC . RARMRBRIC T BEVEAG B AR AL BR AR A 25 R GERE i (A FE SR h 80t =c 4%, R Bh {2
TR T B A/ WL s A0 T 2R PR A A A B S i =

L1 HEsRiR

LI RBEAE N 52 KO 22U AR AR 78 2R G0 [ B AR I 583k (50°46'N,  121°30'E)
HER800 - 1000 m, ZHLIX JB IR KPR, AFFAEK, HFRAER, BRIREBK.
P RIR-6.67C, AFEWuGIR-50C, TrERAESH Mt NAEKET, I RFENEKRI, £
B& 7K 5 400-500 mm'0, %M X M @ A% L, RS ACARE AR AR 1, L2 R 3040
emo HEEFHOAATZAKE LESREN G LR, HEEE3 m, RS UEIIs HM, KMg
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DERHSRIR

U 3k 65 KT B LA (50° 56'21"N, 121° 30'34"E) 7T Py 52 7t A% DLJR T AR T i ) A J5 4 AR AZ 0
RYX A, CO/H07 WA e HEAEIE60 mAk, T-20094F9 H 58 BAN #% ¥ £& AT W T 46 W o AR 4 Ak 43
e BEAMRKAER T, ulh SAERE N TP RN LIS S ok 7 — IR 2
BT PR A ST ] M IR b, BRSNS REHL N TR R B REAT — B ARKG R R A T J R A 2R 2 Dy e ¥
FERAERIERR, RIS N100-1204F, FEHLA TR AT 3556 J2 & FE 925-30 m2l. AR TR Z 0 A A D%
J& 0¥ (Larix gmelinii ) ~ H M (Betula platyphylla ) 5 WK JZ 53 i H #59  ( Rhododendron
dauricum) ¥ (Ledum pal-ustre)  YE#t (Betula fruticosa) - 4% (Vaccinium vitis-idaea) ;
HAREDMAEE (Carex tristachya)  2LACJE & (Pyrola incarnata) KM E ( Deyeuxia
langsdorffii) %5,

1.2 HE\EREHB

oK im E MBS R UM RS, BA TR LA 53 i (Li7500, LI-COR, USA) &
B RGCO SH0KFEARA, [FIRFR A =4k A XH 4L (CSAT3, Campbell, USA) Jll&Ex. y. z
J7 T = 4 G . TR IR R 10 S AR N 10 Hz/ls, S 0000 4 10 55 78 A b Kbl R4 48 (CR6,
Campbell, USA) , [FI7ELE 530 minil &A1) 5 25 45 B (547 & = o B IR 55 2 9 . 7ER K
T E AL ERA BRI R, BC A& GO A U e RO R BRI
AR FERS . G E AR, ERAR S A S R .
F1 WM E FrA S PORRE B

Table 1 Information of the analyzers used in the observational project

PRI MNER MRAER AL B35 R e 1 X
CO2. H,0 =R CSAT3 60 m Campbell
FI7K #i CO, Al HoO ¥R FEE LI-7500 60 m LI-COR
e BAGREE LI-7500 60 m LI-COR
JAbLS 010C-1 60m, 4m MetOne
AR HMP45C 60m, 4m Vaisala
Rk & TE525MM 60 m Campbell
K] 020C 60m, 4m MetOne
Vi CS105 4m Vaisala
AR
RARE CMl11 60 m Kipp&Zonen
Ui
et CNR-1 60 m Kipp&Zonen
e A RER S LI-190SB 38 m LI-COR
+ 8Ky CS616 -5cm, -20cm, -40 cm Campbell
g A TCAV -5cm, -20cm Campbell
TG E HFPO1 -5cm Hukseflux

1.3 HRAE I

Hoyn R A B AR AL T rh E R AR S R 408
Xl B AT PR AL AL B, B A PR L

BN 2% (ChinaFLUX) AR AL 15 Ak 3 i RS,
M.
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Figure 1 Standardized processing workflow of flux data and meteorological data
CO2+ HoO F/K#AE & 10 Hz 1) 5 46 4 87 Loggernet7.0.6 it A< ( Campbell Scientific, Inc.,
Logan, UT, USA) {2 AT Hdle 70 %1, 70 % Ja 4 508 TOAS 1) 30 min I [A] U $e 4, A6
Eddypro7.0.9 (LI-COR, Inc., Lincoln, Nebraska, USA) %43 %5 (54E 247 A0 #E, A2 550408 (0 0 455 «
JEAEHE o Ay BT B SRR . ARbRTERE . WPL RIE. T EMEAFRIE . B EIRE . &I HdE
RIE. BHBIE. ol FUE S bR iC M REE & PR Is-1e,

s R EH . R Tovi2.9.1 ik A& (LI-COR, Inc., Lincoln, Nebraska, USA ) Xf 5 4 i@ &
(Fluxes) « LR ¥#E (Meteorology) . #@4T#(#i (Radiation) . LI (Soil) . i it £ s
(Turbulence) /K7 #dl (Water) 7 /AN RSEHIMLINBdfE BEAT S4B 56 58 5 & 8 AN Hds o & 4% 1

HAE SRR LA O7ik: (D IR AEREK, HEEKERTAET 0.5 mm;  (2) il MPT %
B BEAE w* IBRE 0.15 my/st3), FEREAT Bl BT AR IS, R /N T4 BB AR AN 7 L 2 8t 200 o
(3) Iy HGm U Y [ [-200, 1000] W-m2;  (4) i & EUEEF[-60, 30] umol-m2-s';  (5)
CO, WP BB TE H[400, 800] pmol/mol, 7KVTH BB L [0, 40 Jg'm™3; (6D & Mauder and Foken
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2004 FJ73EDY, FKE RN 04 1. 2 3L 3 AN, Quality flag 4 2 FOEE 75 9% -

SR EPE AN . B H Tovi 2.9.1 iR A Chttps://www.licor.com/support/Tovi/manuals.html) X Hk 2k
BAEFATHRAN], 24 30 min W EHIE R 15 REF, SRAIDZ 046 K FEE (Marginal distribution
sampling MDS) 16, 4k 584 5 R K1~ 18] 1 5% 5 DA S IR F s 7 I 1) B 1) 15 AR G R AT 4 %
AN SR B A USRS (RGY  FAIRE (TA) AEMAKAE T (VPD) o B R A
SR, BRI, TR HAEREETEESERGA: R EE S E R R, A
HH P80 58 sl E A fi k. R S E RSO E 15 B, RIS A 10 km JEEIN A4
SO AT AR s SR G EE G 30 HEF, A TN BT 2016 4 1 H AR IER S 8L
AR B R, B E ARSI 60 K, K, ABIEETIEE 2016 51 H 1 HE 2016 53 H
29 H¥dE. 2017 4 5 H 9 HJE, HF Li-7500 EHL#KRER] 4602, WIMEBHEMN 5 AnItanekk. +
EEKEA 201348 A 5 HE 9 A 25 H i TGS HUA S EAHR oL HIIREAE 2015 4E 5 H
30 HE 7 H 28 H i TAR SR8 S B Rk

CO HEH Y770 (] Tovi2.9.1 litA, JkT Reichstein S5UOHR W B @ &4 7 5%, A

FEWRE (TA) « SRS (SWIN) | HFKIRE (VPD) ERNAEB RGN ISR F, ST AT
ZHL, IR ES RS CO A HiEE (NEE) IR NEB RGN (RE) MR RG BWIHAT T

(GPP) . H. H. S a] R Hdh i #5743 321 .

TERYE TR ] SRR A . CO i B R 4 7 B Bl i b BE 58 iS5, B Excel #idhs
FEOFHEEERUR AR BRI H - ME . RO/ RIHE . P RIHE, B, AR RS
s, BB RFENBETT) EERGER. BKERNEIHE, KR8 NFHE.

21 HH/TEAGLANEHEER

AHE G B SO R G HAR AE R, IR 4 MR SO, B 30 4
B H. ARER S BE FEEIR ROk S RE A R 5 AT A (i,
2013 S RN ZIREE R G H G B xlsx) , HAR R GEdEIL 20 S0k, EEEIREL 20 Ao,
b & 45.78 MB.

2.2 HE U

PL 2013 S8R SO NB], 2R 2 9 2013 HERMZIGH R (30 08k Hy A ) Bkt
WY, EEAREEERI . THE AN A AR S, BT EE U DL S AT R R
e IR SUNIE iy L

Table 2 Description of meteorological observation indicators

HEm HEAL MR AR (m) B T
28 - - Fr
H - - At
* i, - H i
i) - - 7NNy
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DEZFEHRIR
i HEAL I EARE (m) B T
N - - Gy h
AL T 2 AL °C 4 4 KA I M T T4 AL FE
2 b AR °C 60 60 KAk b 77 T3 SR
AT Hb T 25 AR % 4 4 KA I T T3 X FEE
ik J b T A R % 60 60 KALTE 2 75~ AR R FE
A1 3 T R m/s 4 4 K AT b i AT
jit 2 b 7 RS m/s 60 60 K Abji J2 b7 K
A\ degree 60 60 KA X
KA kPa 4 4 KA RS ETR
G RS pmol/(m?s) 60 60 KA A A7 R ST
IF) I P o W/m? 38 38 KA 1) ) Rk o
1) L 1 6 O W/m? 38 38 KA )b T
RNOES 2 ) W/m? 38 38 KAk 1) K ke o
Ir) b f K e W/m? 38 38 KAk 1) b KR
Rt W/m? 38 38 KAk ifiE ST
— iR E °C -0.05 HR 5 em Ab-HHEEE
CE R °C -0.2 HbR 20 em b 3RE
— B AR K B m*/m’ -0.05 R 5 em A ERABIE K E
TR AR K m¥/m’ 0.2 #1F 20 em Ab A IRAARUE KR
=R AR K & m¥/m? 0.4 #1740 cm AbHIRAARUE KR
[ KB mm 60 60 K&K B IHE
382013 FRM G ER (30 08 H. H. ) H¥aRkuid, EEAFELIRI. 1

SRS TR Y EPS EISE

R3 EEBERAY

Table 3 Description of the flux data table

HAI THE AL Bodf e A
F - A
- EET
A ] 3
ib) - NI
7S - Grh
NEE mg CO; m? s e N R AE RS R COx A He i
Re mg CO, m? 5! PN RERIAERS KRG CO, MR &
GEE mg CO, m? ! N REERLES RGBT T
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Figure 2 Daily variations of meteorological factors, latent heat flux, and sensible heat flux at the Greater Khingan Station
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Figure 3 Daily dynamics of net ecosystem carbon exchange, gross primary productivity, and ecosystem respiration

at the Greater Khingan Station

3.1 HEE R EE]

ARG R H] 2% ChinaFLUX ) 5 F 3 5 8000 i 5 SR K101, R Li-Cor 2 & F & 1)
Tovi (A 2.9.1) Kbl s E s AR LA AT B4 H] . B/ REE, COi@EN 5 ETFHE R
S HE N 64.45%, Hodr 2013 FEEHE i =5 5 80.86%, 2017 -4 KR =&AL 33.92%, X&H
B IR T 2R | 4EE S8 i FdE A B R =SS, 2013-2015 P IH 3R A 2 64.03%,
20162017 FEF 38 SEIRIE 3] 55.43% (F4) , 20174F5 A 8 H G H T a8 4:4& 68 B M E R

R4 RNZIGEER/NIBEHE B ORI EE H (%)

Table 4 Proportions of valid half-hourly flux observations at DXF (%)

AR 2013 2014 2015 2016 2017
ARG CO, XA R 80.86% 74.64% 65.67% 67.16% 33.92%
RIEE 77.15% 71.22% 62.46% 64.36% 33.03%
B HE R 84.66% 78.92% 68.58% 72.29% 49.02%

3.2 BIEREH

TAZNAE G BE P P A o0 o 1 s s O rT R R ke —, FIARRE P 23 (EBR)
P i RGN Re B A LD, R uE SRR R R AGE R (HD | BRGEE (LE) | ST (R
N MHIERmMAEE (G HATREM G, DIIES s s A5, HHEAXWT: R
n- G=H+LE. BEEMGOHEE BB, 2013 & 2016 F /N R REE IS M8 0.87, 0.8
4, 0.81 f10.65 (K 4) , ZgERAEBE R, SRR AAVEEZ AT, X EZ=/NRI0L, g2,
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Figure 4 Energy balance closure analysis of observational data
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A dataset of carbon and water flux observations in a natural Larix
gmelinii forest at Daxing’anling Station in Genhe City (2013-
2017)

HAO Shuai'?, ZHANG Qiuliang'?*, WANG Bing!?, ZHANG Heng', Baoleerqimuge'?,
WANG Fei'?

1 Forestry College of Inner Mongolia Agricultural University, Hohhot 010019, P.R. China
2. National Field Scientific Observation and Research Station of Greater Khingan Forest Ecosystem, Genhe
022350, P.R. China

*Email: zhangqiuliang@imau.edu.cn
Abstract: Under the background of global warming, conducting carbon and water flux observations in the
cold-temperate Larix gmelinii forest ecosystems is of great significance for understanding regional carbon
and water cycling processes and their response to global change. This study focuses on natural Larix gmelinii
forests in the boreal-temperate zone, utilizing eddy covariance systems and gradient meteorological
observation systems for long-term field monitoring. Based on comprehensive datasets from the Inner
Mongolia Greater Khingan Forest Ecosystem National Field Scientific Observation and Research Station,

CO: and H-O fluxes and meteorological data from January 2013 to April 2017 were processed in accordance
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with the quality control and data processing standards of the ChinaFLUX network. The resulting dataset

provides measurements at half-hourly, daily, monthly, and annual scales, including net ecosystem carbon

exchange, ecosystem respiration, gross primary productivity, latent heat flux, sensible heat flux, near-surface

and above-canopy air temperature and humidity, wind speed, wind direction, atmospheric pressure,

photosynthetically active radiation, downward/upward shortwave and longwave radiation, net radiation, soil

temperature, soil moisture, and precipitation, offering essential baseline data for assessing the carbon sink

function and understanding carbon-water cycle response mechanisms in boreal-temperate natural forests.

Keywords: carbon and water fluxes; cold temperate humid climate zone; Natural Larix gmelinii forest; eddy

covariance system; meteorological factors

Dataset profile

Title

A dataset of carbon and water flux observations in a natural Larix gmelinii forest at

Daxing’anling Station in Genhe City (2013-2017)

Data corresponding authors

ZHANG qiuliang (zhanggiuliang@imau.edu.cn)

Data author

HAO Shuai, ZHANG Qiuliang, WANG Bing, ZHANG Heng, Baoleerqimuge, WANG Fei

Time range 2013-2017
National Field Scientific Observation and Research Station of Greater Khingan Forest
Geographical scope
Ecosystem (50°56"21"N, 121°30'34"E)
Data Volume 45.78 MB
Data formate * xlsx

Data service system

https://doi.org/10.57760/sciencedb.j00001.01241

Source of funding

The National Key R&D Program of (2021YFF0703900); the Science and Technology
Program of Inner Mongolia Autonomous Region (2024KYPT0003).

Dataset composition

The dataset comprises 40 Excel files. It includes 20 meteorological indicators, covering
near-surface air temperature, above-canopy air temperature, near-surface air humidity,
above-canopy air humidity, near-surface wind speed, above-canopy wind speed, wind
direction, atmospheric pressure, photosynthetically active radiation (PAR), downward
shortwave radiation, and other related parameters. In addition, the dataset contains five
carbon flux indicators, including gross primary productivity (GPP), ecosystem respiration
(ER), net ecosystem carbon exchange (NEE), latent heat flux (LE), and sensible heat flux
(H). The data are provided at multiple temporal resolutions, including half-hourly, daily,

monthly, and annual scales.
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