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2012-2016F T EHMESEZ DM EINSENMNET
RiFiBE M EIEE
I Hig EXLY A#EYT x|l R owm 'Y B o'

e MO KK AR R, T E BRI B 1 b b A A R G I 58 LA 7, AL 100083; b UMY K 257K - AR I SbR M A B J50 R o S
=, dbxt 100083

H E TR CPTFREXAMZ, ERMAESRENEZHABIS, BT RES RGN SIRGOKIEI K& B E R
S EAEERREEM. O TR A S REHOKIEIR YL B SR R 2 QE R BRAR HSAES RS
P, EERT VD HE N ORI FEAT AR X 850, S50 PR P VARG, ) 203 DX AR S T e A HE B PR RN T . 1201 1458, SR A TR BE
Wy 256 BB (Artemisia ordosica) i WNEZS RGEOK AR EITRE 7K WIESL M o ZAF 708 X$2012-20164F J7 4 K i3k
ITIBETIE . RS SRR AN OB R S D IR, ARSI R ECE NS By Ay )RS RGO R
WIMEAELE, [T EEB A B BT R BR AL . BB AFE AR RGHCOZH(NEE). B A7 J1(GPP). AR
GNP (Re) T8 #A B (LE) A2 Fhiil 5 (Hs) A B AR G RN AR O SR A 8080 |5 LA B I SRR i R 0 (1)
R B E A NEE . LEFANHs /NS 30E 448 5 291 956.23%—62.19%- 79.40%-94.12%K177.56%-91.27%; (2)FELE R FE
FUA R (R e B P4 b R AL Y5 B 3 390 090.78—0.83110.59-1.19; (3)FE T35 H #E, KM f/ —F’[EJA(LE + Hs vs. Rn — G; Rn
RS, G-I ) ) AT B B AT A R, AN [ A A7 R R AN [ 21 D) £ [ A1 A 36 AR A B 49310 290.73-0.7910.73-0.92.

ARG REY, AREARER B SR, RRRAASEEATAEEE, GRS REAS KRGS S R Rt
BT B S

KR BoKEE; BRESPES WD T E; BRI, ETREN

TRHE, RRHENY, BRI, =, XIS, M, ST (2023). 2012-201645 7 B ARIE B R IV RV E HE M A AR R ST EOWIEORAR. AR, 47,
1322-1332. DOI: 10.17521/cjpe.2023.0001

A dataset of ecosystem fluxes in a shrubland ecosystem of Mau Us Sandy Land in Yanchi,
Ningxia, China (2012—2016)
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Abstract

Arid and semi-arid ecosystem areas, which constitute an important component of the global land surface, act to
regulate the long-term trend and interannual variations in global carbon and water cycles. Previous studies on the
mechanisms underlying ecosystem carbon and water cycling and the development of relevant data products focus
primarily on forest, grassland, and cropland ecosystems, with few research attention given to semi-arid shrublands.
This research gap hinders the evaluation and projection of ecosystem functions at the regional scale. Since 2011, we
used the eddy covariance technique to make continuous iz situ measurements of carbon, water and heat fluxes in a
shrubland ecosystem at Yanchi Research Station, the Mau Us Sandy Land. Data processing steps mainly included
data collection, post-processing of raw data, quality control, gap-filling and carbon flux partitioning. We produced
flux and micro-meteorological datasets at half-hourly, daily, monthly, and annual temporal resolutions for the years
2012-2016, and analyzed the overall quality of the datasets in terms of the proportion of valid data and the energy
balance closure of flux measurements. Results showed: (1) After quality control, the proportion of valid data for
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half-hour net ecosystem CO, exchange (NEE), latent heat flux (LE), and sensible heat flux (Hs) was
56.23%—-62.19%, 79.40%—-94.12%, and 77.56%—91.27%, respectively. (2) Annual and monthly energy balance ratio
ranged 0.78-0.83 and 0.59-1.19, respectively. (3) The energy balance closure estimated using the “ordinary least
squares” regression method showed that the interannual and seasonal variations in the slope of regression curves
varied with a range of 0.73-0.79 at interannual scale and 0.73-0.92 at seasonal scale, respectively. These results

indicate that our datasets have a high proportion of valid data and a reasonable energy balance closure, and thus can
be used in studies related to ecosystem processes and functions at varing spatio-temporal scales.

Key words cabon and water fluxes; energy balance; eddy covariance; Mau Us Sandy Land; semi-arid shrubland

Han C, Mu YM, Zha TS, Qin SG, Liu P, Tian Y, Jia X (2023). A dataset of ecosystem fluxes in a shrubland ecosystem of Mau Us Sandy
Land in Yanchi, Ningxia, China (2012-2016). Chinese Journal of Plant Ecology, 47, 1322-1332. DOI: 10.17521/cjpe.2023.0001

T2, BTFRXSMN) 2, SRt ESRAT
HEEH R, 205 R E A 40%, 5B EE 4
HF1150% (Piao et al., 2005; Reynolds et al., 2007).
P B RS R GO0 A BRER K IEFR (1K IR S A0 4 fr
A 5 B A7 #H OB (1) 45 4E H (Poulter et al., 2014;
Ahlstrom et al., 2015). Kk, FRTFE. FT24E
B RGKIGE B KGO, X Tl 5 X S
I, 48R HASAGHLER, P SRR RS RGN
oM, HA WO E R L.

HAT, W ZHAR ) Z N FRiA 2
RGTOKPEIAT T, BONAZS Z G0 f I i b vk
THE(WRHIESE, 2020). @I HE SN, 2R T
S ER R ) ] B 38 B (FLUXNET) PA % [X 38 R
(7P, /B 5% Y8 & X (AmeriFlux) - K & W)
(EuroFlux) 3V JHJi & M (AsiaFlux) A H [ i & M
(ChinaFLUX)Z5 K 1A 5 67 Wl X 2% i 2520434, J8
ik OB I B U TR AR B A A, 4B AR
KIS RG /KGN e 5467 1R I 2 28 A
SRy, MG =l E R R W) N T
KR PR A 2R A A0 R 228 SRR = ot P 3 U ok 139 45,
2020).

(] o 38 52 W H A7 7 558 5 1 0004 38 2 00 I 5
R, KB TR PR SR 78 NOR AR A bk
MBI AR R, Hh 8 2 W H AT E 55790 5,
FoAP AR AR, BEHLFNAR FH 3 5 AT 5 76%, T i B
A2 CAEIILZ XF R ARk A FL e &
FER ) A A RGN ITNRE S 7K SCRLN A GE &
15, X VD HE RIS AT AR O B2, otk wT R
PR, BILEXN TR TR XS IR
PEAGFIFII . e B A5 v M e A S Ak b 2K K
BEARFW, EWREBKR, £ZF™FE,; EWFAHRK
FULCHE N T T, = SRAE TN, LEV R
fiE b, A e RS B I ) 3 B2 R B R, IR

% & K 20 (Biederman et al., 2018; Mu et al., 2022).
DR, MR P4 3R A S R AT L, AR5
KRR RS, A BERSREAL TR TRX
BENER R EAR TR M, . ATFAESR
i U I 3L A

T H R S RV AR 2 R G S AT 7T v
(R CRRiIAR«Eh b ) kb B S R 2, LT T
BT REAMGEL R RS . LEYE
(Artemisia ordosica) NILHMHIENTEE ZES R
Wt e ARV B A R B, TS RS
PR PR AR . H20114E6 7 LIk, I
T3 ZEHAS MY FBYh G HE R RS RSk HoE & K
MR RN T AT K WES I . J 1 000 i,
I T AED RG 1 COAZH(NEE)V M ZEHUK BT
FEATMAE BRAS AR, BB AR AR =
B AP R LR, I DUR SO P R S T A
T30 B RE A EEJia et al., 2014, 2016,
2018, 2020; Mu et al., 2022).

AR SCHEEFE T 2012-20164F Ehth ik 22 I A R (oF
NEF H H ) BB K Sl A R R AR -
ZibmE TR, FEEH BN E R
GNP IR, MREGR I TR SRR, ZRA M.
AR PN PEAl 5 TR DX 38 /K P i R EAE B L3
S, NEE IR XIRAER SRR

%ﬁgo

1 MRFAE

11 shsR
EhMB3E(37.71° N, 107.23° E, ##K = EE1 530 m)

T TEREARXSME, BESRDESZ,

W5 EFRAm R R . BT

SR R KRGS, A TIRIES, HFm

BEZW, ZHEFYSIES3 C, & H PSRN
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252 C (TH), &K H FHREN-138 T (12
H)o ZH-FHREKE293 mm, FFxEWEEK
(140-587 mm), £180%HIMF/KETFE4-10H . 24
SPEEE AR 201 300 mm (R EE R IE T 26
WA G AR s, WMu et al., 2022), +3ESEAIL
KPP A REM®E Ky BRLE L2 53°896.6% 3.2%
#10.2%), 0-10 e J 3% 21,50 g-em >, H
[HFFIK B L1820%, 2 HZ4183.6% (Miao et al.,
2020; Mu et al., 2022).0-10 em#E /= LIRS A S RN
0.1-0.2 g-kg !, HHUERETELI N2.0 gkg ' (Jiang et
al., 2021). FERAPRRUNIEREN, ML
NT0%, BB NRFHYF, HA AR AR B
248 (Corethrodendron fruticosum var. mongolicum)~
YHEEL(C. scoparium)FILIWI(Salix psammophila);
R W) BN L (Leymus  secalinus) B
(Pennisetum flaccidum)~ b E%1 57 (Stipa caucasica
subsp. glareosa)~ i & (Incarvillea sinensis)F4E6 A
HI (Vincetoxicum mongolicum)55 . FE#Y 51 N1.0-1.5
m, W 350600 g-m 2, T AR R 0-1.2
m*m * (Jia ef al., 2014; Jiang et al., 2021; Mu et al.,
2022). PEFHFEARIFN IR 5 £ E 70417 F20-50 cmiR
£, DRI Tev RO /K R EEREIE 8 m), Fzkonf +
HK I3 WA R YRR R BOK R E— K (Jia et al.,
2016),

1.2 EFSMALN

FFAM M4 (22 . K EEAE20114:6-10
H 5, SRR BT 22 W R SRR
MR (KD).

TREEN 7 2000 R Gt 5 2Ll — 4k XA
B LN SAR AT A B IR 77 22 R
FERLIN B b, BRI & ON6.2 m, T E P (3
JE<1°), BANTT A o B A Ah AL AR AL, 90% LA
R E Rk H T B X220 mEE N RiG%E
P E 910 Hz, B RESRICR, M4 A
AN, JFEAH R N IR R . E I
[EWTT 2 RGHATI R E . JCEIE . ARIE
AL YEM BE S5 44 TAE, (RIERFIBITIRE R4

ARG RG: WD E b 222 7 35 AL K
ar, XA RIAEAR IR FRIE M, R AL B
FRULIN v 48 26 m, WL FR 0045 25 G B2 - AERT
MR R MU K PHER S (R AR 4R S
A REESS o AERLINEE A [ 10 mya il A AN [R) 7 1)
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I3Ar B 74 L e i, AR s, e iR
FEFMARFR B K Z, MIEIREN10 cmAI30 cm. 7EM
DI 10 m3 Bl AN 8]  [r) (18 S A7 B 34 5 1 438
POBEARIRA (10 cmiR ), Wi Bgdis &, IR
PH0—10 om T IgERAE B AR 10 20T - 358 FAi & AU (E i
ATAZ IE(Ochsner et al., 2007). il $8FRRESNF L
N0.1 Hzo JeOUL IS i 1 2950 miR 2§ AN 7 77 15 3
MLE, £2 mim AR W A E ), E P
EOREZ0.1 mm). KK HIREIT 2 RSN %
LLAVSR AT N E ISR AR RS I . AN
(BT R B 28 1T A7 i I T A 1 2 /N B
GIE IR

T RN 7K VR 22 25 A0 B AR O I B 1 S A
Ho B AW E R 72012457 H M2 2E R, Hit
FE20124F8 H 1 H A2/ & I S £ iR AE . K
FH it 2 ARk 1-5 3% B B mOULI B0 A 25tk
5-7H N T & & H e 288 i 7w, g
20124F 2 H AR R 58 B4 B I Bn 4R (Jia et al.,
2014). B AR TR bR LA Al A B8 B 415 BT
WL,
13 HELE

K HIEddyPro 7.0.23ff(LI-COR, Lincoln, USA)
XTIRFE T 2 RGO 10 HzJZ 46 50R #HA71H
2N E E R (RFECOE . B HUEE(LE)
ARG B (Hs)) e EE D IRESE R 7 H 1E
TRAEBRIREE . SRR IE . I EEIR R IR &
BEAAE R 525 (Jia ef al., 2020). HT-LI-7200]
% S A6 20 M A (LI-COR, Lincoln, USA)#] DA B2
g SRR B (A 52 S %5 BE 2 ), DRt A gk
1T% % 1 1E (Bl Webb-Pearman-Leuning (WPL)fZ IE) .
K H A B 46 %) i 72 7 (median of absolute deviation
about the median, MAD) (Papale et al., 2006)X} /]y
IR 30 B A AT A 2

K FHR B A AL “REddyProc” ¥ 2 8] 2 /N CO, i
B AR AT BER RGE (u )R, AR5 HEAT /N
R PSR RAE SN COE AR 47 - AT COLJE &
u” B &, SR F B A % (moving point method)
(Papale et al., 2006; Wutzler et al., 2018)fti & 4&F4Fu”
F) A (4 B A1 2B AL TG R M0.22-0.32 mes ™). Jlst B
IR 5T B 45 AR 1 COL 3l B/ ANEE WIS, #%
[AINEEARR K A A RGN (Re).

K 321 Br 9 A7 i FE 8292 (marginal  distribution
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Tablel Summary of measured variables, instruments, and dataloggers in a Artemisia ordosica shrubland ecosystem of Mau Us Sandy Land in Yanchi, Ningxia

FONIESZ HlnRARS: (HIIGERT) MR FEDR XS (FIER)
Measurement system Datalogger (manufacturer) Measured variable Instrument model (manufacturer)
JHE W R G LI-7550 (LI-COR, Lincoln, USA) K5}k Atmospheric pressure LI-7200 (LI-COR, Lincoln, USA)

Flux measurement system

KL R G CR200X (Campbell, Logan, USA)
Meteorological measurement CR3000 (Campbell, Logan, USA)
system

ik /Kl & Carbon and water flux

WG BGEE
Latent heat and sensible heat flux

=Yt R

3D sonic anemometer
FERIHE Rainfall

2SR Air temperature
AHXHAEE Relative humidity
MRIKYR R 2%

Vapor pressure deficit
KJE Wind speed

Kl Wind direction
KBAFEST Solar radiation
14ESS Net radiation
et R

Photosynthetically active radiation

LI-7200 (LI-COR, Lincoln, USA)
LI-7200 (LI-COR, Lincoln, USA)

CSAT-3 (Campbell, Logan, USA)

TR-525M (Texas Electronics, Dallas, USA)
HMP155A (Vaisala, Helsinki, Finland)
HMP155A (Vaisala, Helsinki, Finland)
HMP155A (Vaisala, Helsinki, Finland)

034B (Met-One Instruments, Grants Pass, USA)
034B (Met-One Instruments, Grants Pass, USA)
CMP3 (Kipp & Zonen, Delft, The Netherlands)
CNR-4 (Kipp & Zonen, Delft, The Netherlands)
PAR-LITE (Kipp & Zonen, Delft, The Netherlands)

+THEHIER Soil heat flux

+THERE Soil temperature

EMS50 (METER Environment,
Pullman, USA)

+3%-5 /K& Soil water content

HFPO1 (Hukseflux Thermal Sensors, Delft, The
Netherlands)

ECH20-5TE (METER Environment, Pullman, USA)
ECH20-5TE (METER Environment, Pullman, USA)

sampling, MDS)iE47 /NN I8 B £ 48 (1) Bl 2R A F £,
AR & RN K BHAR S il B A AT KR
JEZEESZEARN TR A SE, RSN TR
1-14K%, FEE S REHE /T A L TR, I 1A &
KA § R E140K, HARFVER AL VE W Wutzler 5
(2018). TR T HIAE N SR A 5 HADAH K
FEAR [R5 5C FRBEAT 4 Hb (Ul A Rk S AR BH
WA IRR), UIIEELEEKRE, R HAMDS
AT #N(Reichstein et al., 2005; Wutzler et al.,
2018). [RlER= Al SEEE, KRR E KmFl 1458
TKEBATBRAE AN, SURMEHNAR IR, KR
JE o DRI A 458 5 K R ) AR B R AE o5 B A
5.5%-+ 6.3%7110.006% .

FESRRAB AN G, B H [FINEESF 70 s W) 204
7= J1(GPP)MIRe. 4, KM Lloyd & Taylorf &l
(Lloyd & Taylor, 1994) % 377 [F] Re f1 15 /5 i [ 6 %4

1 1
T T, _Ta—Toﬂ v
X, TR EME, ~-46.02 C; TIRZTIRE; Tech
ZHERE, N15 C; ReedBZHIRE FHAES RS

Re =Re exp l:EO (

WPIRGE; EgtRidifbeE, AelsEibRel i Must.
THEEW, 405 875 3 BAR1ISR—B, R AR
(RTINS, FEiE IS 2 AN B InRCE 2 (B E
NEMFAERFEIEL), MRBIFF—NEME. THHReer
I, B TR 20 2 EDON R R — B, Bt i ]
A, ESLTRIGE RN 1, RO A SO)ZEAT ENE 5T,
P13 B IR e AB IR 25 A Co st 8] 55, H5¢ 5 04T 2o M4
18, 15 E1552 /N IR erero BRI A (1T HIFIRe,
H A BIGPPRIFAZS RS JI(NEP):

GPP =Re— NEE 2)
NEP = -NEE = GPP —Re (3)
AL P R ORI N EES RE AR

(ET)Eds, £t # v R AHLEF HET (mm):
ET=—E «18x107 )

Ax p

o, MK IR (245 KI-g7Y), p /K B BE(L

g‘cm%)o

14 BFEERENK
141 BYEESLE

Gt o A )5 2/ NENEE . LEATH s & 508 S
R, THEAFH SRR A ZOWMEHE & L.
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142 gEEAEIFME

F T AE B AR AR IR A S R G ae s N\ N
B — 25, e 8 I R Geis AT R T 5
FEBE 08 e br . Fhith A4S R HR B &P 7
A

Rn—-G=LE+Hs+Fs+Q (5)
A, RS, GHEIERNGE R, HoN B HGEE,
LEN#E#UE &, Fs A2, QA HAhRE &t
Tie HARFsHQ 5 Eb /)y, HAE DL B3R Y,
HZBEANTE, SRR AER(LE + Hs)RI48 5 &L hg
(Rn — G)#EAT RE & A VEAL

YIS BRI PR T VA g/
Tk 2R 1 [91 A (OLS) AT RE &1 167 LU 2R v (EBR)
(McGloin et al., 2018). X%} T(LE + Hs)MI(Rn — G),
OLST7iAMEBRIPI T4 77 240 il A 40-& [ U= h 22 A
THEE, BAAAuF:

OLS/j¥%: LE+Hs=a(Rn-G)+b (6)
LE+H

EBR 7 EBR:M (7)
Z(Rn—G)

X, a R, bR .

AWK HOLS v, BT 8 H s, KiuEA
[F) A3 TR RIAN [F) 274 [ e P S RO B 22 B, R
aS51MER, a0 10 58 & A 125 s, OLS[H
IR, Bk R G02 BIBEHLIRZ R,
K FHEBRESIE H RUBEFA AR FROBE (1) R = b A IR DL i 46
XA, EBREREZIT 1N B & A SRR Bk S . ARTE AT A
X B R G T, R EA AR S X
[8] 810%—-30% (Wilson et al., 2002; Li et al., 2005).

2 #R

21 IRk

ABHEEE N2012-20164E T H it B2 Ribit
M Yb R E AR TS R G0 B W s, A7 6% N Excel
SCAF, SO A 4 40 ) <3 U s RS R
S, BEAN ST N 4 HE TR) R K143 Ry 2f
IR xIsx 7 “H R xIsx” “H R xIsx” Fl<E
JUFE xIsx”, L84 “xlsx” LM, BEE &4 8214
MB (Ff§3%).

FOFNZR3 43 A LA /N i 3 A0S R s
i, B BT R T ) AR A RR S B RO DG U B
K1 @R T fiE 8 (GPP. Re. NEE)MI#GE & (LE.
Hs)i& H 76201220165 HF] (A8 1L 5h &5, K2
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N T ERRE N EADCE A BRI RT E
% HABTE2012-20164F HTH] 1) AR AL B2 « A (8] 7 571
AUEH, EERFEEMN IR BIREIH EEN
F NS AEPRAR R
22 BHWEELLE

225 SR B HI NEE . LEAIHs A R0 I £03E
FESTENA] P2 15 EL 23 51 60.08% 88.51%F186.57%,
AN [543 8] A5 25000 W 4848 o G A2 Ak 5 B 4 il g
56.23%62.19%. 79.40%94.12%F177.56%-91.27%,
FHorp2015F12013 43 T8 b 1A 288 5 b 230k
A AR ARy o T AR Y, & DU SR AR AR5 F
LI P9 A R o b, oA HH IR R ] ) AR
BORIEOL, BETE R . BRI SR
b7 EL s L ZR 4 7
23 BEHESSH

K FHEBRVFAN #hith & 5 2570 Hh A RO A
REERE AR 1EFREE(ES), SSFEBRTIME
H0.81, AFEEA HEBRA LT H0.78 (20144F)
£0.83 (20134F). £ H REE(ER6), AFFARIEBR
H-FH1E50.83 (20144)%0.90 (20134F), HHER
FERRTR 45 FARE . AR H 4y 1], 54735 H REZEBR
BTG 40.67-1.06, HAEBRE =¥ H 47 2 5
ELHFN2H, SHFH{E 5 1.00880; EBREAKA H
W ZEFIET-9H, SHEMMELE0.70/ 45 « Toib SR AEAF
REEE & H REE, EBRIVE R =, e A H G
FE/NT30%, i WS i BN A EE .

A TR FHOLS J i v AN £t B 5 3 Vb B A
TEA R FIZE T b H R e & P 6 R 1 1) 30 B
F2 BRI /N I I A R B P

Table 2 Summary of half-hourly ecosystem flux data at Yanchi Research
Station

B4 It THE AL
Data item Unit

4 Year —

H Month _

H Day _

i} Hour _

4 Minute _

W#GE R Latent heat flux Wem™

i #ii i Sensible heat flux Wem™
B2 71 Gross primary productivity mg C-m 25!
ARG Ecosystem respiration mg C-m2s™
HEEBRGFCO, T Net ecosystem CO, exchange mg C'm s
-, .

—, no data.
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3 IR /N LI R B
Table3 Summary of half-hourly micro-meteorological data at Yanchi Research Station
AR Data item & 507 Unit AR Description
4 Year - 4 Year
H Month — A4 Month
H Day — HH1 Day
i Hour — /NI Hour
43 Minute — 43P Minute
S IE Air temperature T &2 5 P2 SR Mean air temperature above canopy
FEXTIEE Relative humidity % &2 L5 PSR Mean relative humidity above canopy
HIFKIREZE Vapor pressure deficit kPa W )E EFANKIKEZ Vapor pressure deficit above canopy
KA Atmospheric pressure kPa KA H5# Atmospheric pressure
Ai# Wind speed ms” 767 77 R# Wind speed above canopy
A Wind direction ° 56 2 175 A Wind direction above canopy
KBA%EST Solar radiation W-m? KPBHEARSF Total solar radiation
454 Net radiation Wem? {484 Net radiation
B 2EEST Photosynthetically active radiation pmol-m 25! WA 2EEST Photosynthetically active radiation
T HEHGE R Soil heat flux Wem™? LIEHGER Soil heat flux
—Z 1310 cm)iEE 10 cm soil temperature T bR 10 em L3ERE Soil temperature 10 cm underground
2 EIG0 em)iRE 30 em soil temperature T B30 em 38R E Soil temperature 30 cm underground
—Z 1310 ecm)F/KE 10 cm soil water content m’-m> BiHhZR 10 em 37K 4> Soil water content 10 cm underground
ZJZ GO em)F/KE 30 em soil water content m’-m> B30 cm1-3%/K 4> Soil water content 30 cm underground
FERI % Rainfall mm W& R E Rainfall
- .
—, no data.

6 8 2012 th, 12013 2014 2015 12016 GPP

Eg % : 4 \ | : | :
®Ec o
O &
-5

. 11.5 ‘ ‘ LE
B 1 TOTI W " Wl T T T
% 5 g ' LT dl\‘w‘v‘m&#‘“ & (\\‘ i "M’I‘m %—M o M \F‘R;"N?‘# ll'f\hmw“*h-' MW. \'-"‘ﬁ: ity W’ LA M ! ,.'5%\0

_2.51 90 180 270 { 90 180 270 i 90 180 270 { 90 180 270 { 90 180 270 366

4EF H Day of year

El1  Ehthofi i A PGl 532 H A 7E2012-20165F 117 (A5 L3045 - GPP, BT A /1, Hs, BHGEE; LE, & #li&; NEE,

FHEBRGCOH Re, EAERGITI .

Fig. 1 Temporal variations in daily carbon and heat fluxes at Yanchi Research Station during 2012-2016. GPP, gross primary
productivity; Hs, sensible heat flux; LE, latent heat flux; NEE, net ecosystem CO, exchange; Re, ecosystem respiration.

{8 FEAFSEGH R (E3), WeiE R E(RYFIOLS [ 475
T B R 2 (@) 2246 78 [l 43 ) 9.0.83-0.88F10.73-0.79,
Herb R 5% AR AR (AR08 20 5302015 20164E (]
3D.3E)M120144E(E3C), at = AEAR AT 43 )N
20154 (E3D)F120144(EI3C) . EIBFASF AR H
R RER AR, R¥Aasy 31 90.86410.75 . FEA A
Z15 1) (4), R*AMa’yH)°50.78-0.80410.73-0.92, H

H R il a i e IR KR 14 28715 3 B 2 (11 4B) R Rk 2
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Fig. 2 Temporal variations in daily mean air temperature, daily total rainfall and daily mean photosynthetically active radiation

(PAR) at Yanchi Research Station during 2012-2016.

R4 Ehhk2012-20164F 8 S LA ROHUE &t
Table 4 Proportion of valid flux data at Yanchi Research Station during
2012-2016

4} Year NEE (%) LE (%) Hs (%)
2012 59.89 91.23 90.84
2013 56.23 79.40 77.56
2014 61.53 90.03 88.33
2015 62.19 94.12 91.27
2016 60.56 87.78 84.86
V¥ Mean 60.08 88.51 86.57
Hs, ®HJl5E; LE, ##G#E; NEE, I#4EER4CO L.

Hs, sensible heat flux; LE, latent heat flux; NEE, net ecosystem CO,
exchange.

FR5  #hibI2012-20164F 10 M AR U g RSP L 2
Table 5 Annual energy balance ratio (EBR) for flux measurements at
Yanchi Research Station during 2012-2016

FAy Year fea PAT L2 EBR
2012 0.83
2013 0.83
2014 0.78
2015 0.80
2016 0.80
P44 Mean 0.81

WHFFTEL, T2012-20164F, X &5 Ryl Al B yb
R RE S RGP RIOK AGE B R R B R Tt
ATIESEI o 385 0oF i s L U i 3 A7 e T4
R B AN ROE B Ry, AR A
REECEDNR . Hy Ay F)EES RGRoK i 20
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%6 Hhibuh2012-201 64 @ R A U e R-P L
Table 6 Monthly energy balance ratio (EBR) for flux measurements at
Yanchi Research Station during 2012-2016

H {1 Month F4Y Year ¥ Mean
2012 2013 2014 2015 2016
1 1.10 1.19 1.08 0.86 0.90 1.03
2 0.96 1.06 0.82 0.92 0.96 0.94
3 0.90 0.99 0.95 0.93 0.90 0.93
4 0.97 0.96 0.80 0.82 0.83 0.87
5 0.82 0.85 0.82 0.81 0.69 0.80
6 0.81 0.79 0.79 0.79 0.82 0.80
7 0.72 0.64 0.68 0.77 0.77 0.72
8 0.72 0.78 0.63 0.77 0.71 0.72
9 0.72 0.65 0.59 0.62 0.79 0.67
10 0.86 0.88 0.79 0.82 0.75 0.82
11 0.88 0.88 091 0.68 1.00 0.87
12 1.01 1.12 1.04 1.13 0.98 1.06
P15 Mean 0.87 0.90 0.83 0.83 0.84 0.85
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Fig. 3 Regression analysis on the energy balance closure of daily flux values at Yanchi Research Station for different years during
2012-2016. G, soil heat flux; Hs, sensible heat flux; LE, latent heat flux; Rn, net radiation.
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Fig. 4 Regression analysis on the energy balance closure of daily flux values at Yanchi Research Station for different seasons during
2012-2016. G, soil heat flux; Hs, sensible heat flux; LE, latent heat flux; Rn, net radiation.

A tE,
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ChinaFLUX 3 55 [ H1 457K ~F-(Wilson et al., 2002; Li

et al., 2005), Ui WIHE R EELS, REUENANRIN 2
BT TSR BT i dhe S 4%
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AR K BRI i A F- B S VD HU R 2 1) SE YD
EENES RS, ZIX AR 20120 T 5 8 48
H A, REIT202FABWE R E3E, A
A= 25 R GRS AR AR A AN N 2835 BT $ A A UK,
ez, I e ss A S R kM.
Gb, fEAEERRBRVEE P, FALTIERHE . LI
TE A W R V8 4R F S i s H AT AR D . Rk,
REIRESEDAL, Sk MRS E B — 2 i
RePE AR, PR FE RIS T A 3 a5 WL 3 11
BRI, AT 2T Rk A REHRK G
FIAR AR VA% DX 3K P AT o AN S i s ==
fa bR LI H BRI PR 4k : Rey300 (20144F)
—426 (20124F) g C'm >-a '« GPP 4277 (20144F) —503
(20124F) g C'm *-a '« NEEN—77 (20124F) —23 (2014
) g Com >a 'ty SEEF{L20144E i, HoAhasE
Y1 RIC (Jia et al., 2016, 2018, 2020). 1%k AR
HAWE LR, [ RNER 16 A7 (B NEE ¥ 35 5
Wi 3 34 52 3130 emiR & H IS /K ERHIEJia et al.,
2014, 2018, 2020; Liu ef al., 2019); FXZ=RF R /D]
SR IKAFEFRZET 5, BEMANEES A # 5 e, 7
FHNEEL MK EMia e al, 2016);, K
ZRe 5GPPR R MR L2805, BIKZ150% 1 504)
WP E A AT RGN (Jia et al., 2020);
HeB A R SHENEELE H A A R 3 ST,
PR )36 3 A 6 3 17 SR BNEETE BE AN K
ERLERFSZJia et al., 2018); ETHIERRHE
AALVEHE 194 mm (20144E)%297 mm (20165F),
FLAE /NI RN RBE AR A0 3 A2 358K o R AT 7K
RIEZ R, =080 F 2 A B R 1 5
JEVAHE(Mu et al., 2022); FER R SFET. @711
H) ETRIRZ(12-6 1) ETHEA, BRETET /N TF
WIRE W, T RRETET KT RN E, RIK
YHRARIENS  H R 430 %) A 35K 43 1 3t B

BMNAEAES RGUKE P BAHEEEHMu et al,
2022).

AHAR £ R oK #RGE R 35 20 o = A
AR 4 S AL B D IR, B0 s il e, AR
T ERGAE 2 AL, KA SEAT sl L
PR3 B B R0 25 BB AE R . itk A, 1 PR E
(FLUXNET) H 1l B 1 0408 A BR AR SR FH R0
“REddyProc” #f 1T 1 & 45 6k 2K A& 4 4 F1 3% 5>
(Wutzler et al., 2018; Pastorello et al., 2020), HT %
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ANl AT AR AN S AR (R AS[R], S om0
)iz & M, 2R EAE BRI e s g AT
Ho AHAREM R R ZEEA K, KRR
AKZE, GPPHA KO0, HEZ0RI /NS AT
TFPR R IBEN LR ZZ. P2 A ARERA T
FEAL I B4t 4k 2 75 S (anBarr et al., 2007; Gu et al.,
2018; Wutzler et al., 2018; Jia et al., 2020). AL
WA FE, ol BT A K FRIFE A4S
B E], R R K= RIGPPIR G E A0, HAEAEK
ZEfResm il I (E JUNEE, I ALPE X} 25 B2 1R /N o
AHAR AR VT VP AT 5 T R X
KP4l J 3 5 PR BT R 1 1 ¢ R IR LB S, OF
ARyl RURFEAE S RGuBAY () DL AL AN 58 0 1) FHs
KR, R H T 5. BT RXENMEAS
RGNS T, HhAk, PR AZIE T X R
FERIE FE B 2w BB AT, 5 b R B v b
A PRI FE BE v Bkt (Fu et al., 2021). H1H
Bl BRI 7T TSt /R 2 Wik (Yu et al., 2020)% 4
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PG LI AR AN PO e R S
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