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T EA T B R EREEH AR L) 30%01-2, EAEEHE ST, T2 XA W 2 g e,
REMTRE, FTRX 5 E AT 40%, LHEAILTRX, KEAR 10%mRNZMEE
E 90% LA EN T, SRR 2 T R T R IX R M AR TN, S b T 5 5 1 A il o
BOAGH T, SEN-TEEE RS R RR E X OR R Z X AR SRR A A L N AT R
R, A7 L ZEA A LN R A BEfE. Ko IR R,

SRR R E R RN R, M. HONAMINZE=ANE 0 (ARXD o RERIEELIKY
Ay, TR T« XUKVR P - AR K- S - P - 1K) 22 70 H AR S Te Rt DL H R 4 58 N 1 VR
e 5 1E S S, Ay b oy Rl BRI TSN TR R SRR X3, E AR S
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IS AR MIRLS (2005-2008) M1, HET£E & 18 KK G 1A% (WATER, 2007-2010) B, JEJ[AEZRIK
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Figure 1 Sites in the artificial oasis-desert area over middle reaches

B2 TR FEE X AR5

Figure 2  Sites in the natural oasis-desert area over lower reaches

T E R EHE, 2024,94) |3



s\ 2013-2022 FRAFIH T SEWRIEXEHOKER X IR EZNNEHRSE

DEFS IR

R1 RWERER

Table 1 Information of observation site

SR 3% p 2F (°,E) &F ,N) R (m) ] I 1] B
PN 100.3722 38.8555 1556 P S 2013.1-&4
LiSitinsiin 100.4464 38.9751 1460 ok 2013.1-%4
HE SN 100.3186 38.7652 1731 HITUR 2013.1-&4
ST 3 Sl 100.4756 38.8270 1560 B 2015.1-24
M B 100.3042 38.9150 1562 AR 2013.1-2015.4
FYD B3 YOI i 100.4933 38.7892 1594 W 2013.1-2015.4
VY& ATk 101.1374 42.0012 873 B 2013.7-%4%
ERAT AN 101.1335 41.9903 874 B AR 2013.7-&4%
Tl 100.9872 42.1135 1054 AR 2015.5-F4
A bt 101.1239 41.9932 876 il 2013.7-2015.12
P 3k 101.1326 41.9993 878 #ith 2013.7-2015.12
A< H 101.1338 42.0048 875 TR 2013.7-2015.10

1.2 HWREHB

AEAREAE T 12 ASIMES SO 10 4 UM EE, 3 EAFE RS S CRTA KR SOU ) — 4
Bk T8 BRI B BRI, DA R B AR TR R B 2R G R S AR . KU
KA e EE GRS AR/ LS mN/ KRS R, BokE. HEdGEE. 1R
IR FERR L. LUAMESHRE . Py RIER SR . S IE TR TR M R E A 3R liE
PR 2 3 v P A A B VE LR 2 PSR 3.

R2 BKEENWHREE L

Table 2 Information of carbon and water fluxes data

WMARGE | MIMER N ARG R XL 3 e B B2 e P

Campbell and Li- FHMEREE, D@, I T 4.6 m;
Cor, USA W 22m; M 3m; fKHE: 3.5m

CSAT3 and Li7500

CSATS3 and Campbell and Li-
AR Kii: 4.5m
Li7500A Cor, USA
ARG | R,
CSAT3 and Campbell and Li-
e HIE R, VUiEHr: 8m; JBAM: 22m
Li7500DS Cor, USA
Bl
CSAT3 and EC155 | Campbell, USA Kifh: 3.5m; Fiei: 45m

Windmaster and Gill, UK and Li-
RIIEH: 5.2 m

Li7500A Cor, USA
BLS900&MWSC1 Scintec/RPG, BREE O 23.92m)
SIRARANIA| JRHGE
60 Germany JeAEKE CRif: 1854 m)
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2013-2022 FBMPE A FHSWREX BHOKEE R SREZRNUBIES Csa\
MBERIZEIE -
MMEG | RHER Srir AR & bed: ] MG R Rz dem E
A& | B TR BLS900 B (UEN: 25.5m)
o . Scintec, Germany .
BEINBRAY by BLS450 AR (DU 2350 m)
LR AR AR Ol 22.45m)
RRS460
RAR, FE AR (R 1854 m)
R3 ARERVNNUBEED
Table 3 Information of meteorological observation data
W R 5 MMER SHTAER AR 3% 7 R R K23 E
03002 RM Young, USA ¥Ei: 5m, 10 m
ERIEE: 10m, #HHMK: 28 m, FEEE: 5
010C/020C Met One, USA
m, 10 m
TR R ) 03001 RM Young, USA BA: 28m
Ki#: 3m, 5m, 10 m, 15 m, 20 m, 30 m, 40
Windsonic Gill, UK m; fE3ET: Sm, 10m; PUEHF: S5m, 7m,
10 m, 15 m, 20 m, 28 m
HMP45D Vaisala, Finland BEM: 28m
HMP45A Vaisala, Finland % F: 5m,10m
KEE, MybE . Wi, SEEE: Sm, 10 m;
o HMP45AC Vaisala, Finland B
AR EIEK: Sm; MM 28m
HC2S3 Campbell, USA PUiEHF: Sm,7m, 10 m, 15 m, 20 m, 28 m
Kii: 3m,5m, 10 m, 15 m, 20 m, 30 m,
S b AV-14TH Avalon, USA
40m
IRBER :
TR-525M Texas Electronics, USA i
I RUWIER o o N -
- iy KBE. CRUTIERE. DUER. B
N K &2 TE525MM Campbell, USA
% S
52203 RM Young, USA VD E . IRAM
PTBI110 Vaisala, Finland dBE, VL. R
AV-410BP Avalon, USA R
E
PTB210 Vaisala, Finland HFET
CS100 Campbell, USA K Bt BREER, PUENF
Jal Y2 &K . . o . . JEA
Kipp&Zonen, WA B 1.5 m; POIE 10m,‘ RE
CNR4 M 24m; WA 24 m; KHE. B
Netherland 45m
I Fis=eiztii) Kipp&Zonen, ‘ U e
CNR1 REE, VPR, WBHL. fEZET. FH: 6m
Netherland
PSP&PIR Eppley, USA Ki: 12m
e LI-190SB Li-Cor, USA K= 12m
et Rkt - ‘
PQS-1 Kipp&Zonen, VUIEMF: 10 m; IBAEM. #HBMK: 24 m;

o E RHEHE, 2024, 9(4) |5
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DEFS IR

URIE

MIMER

AR

ARG R

XL 3 i B B2

Netherland

A H: 4.5mm

2L AN SR L

SI-111

Apogee, USA

HEF. W, FEE: 6m; HWIEE. Y
BHF: 10m; JRAM. BB 24m; K
M. #fh: 45m

IRTC3

Avalon, USA

Kif: 12m; XKEE, #yPE: 6m

IR R

109ss-L

Campbell, USA

Wi 0m,-0.02m,-0.04 m, -0.1 m, -0.2 m,
-0.4m,-0.6m, -1 m); FEREK: 0m,-0.02
m, -0.04 m, -0.1 m, -0.2 m, -0.4 m, -0.8 m, -
1.2m,-1.6 m); PUEHF: 0m,-0.02 m, -0.04
m, -0.1 m, -0.2 m, -04 m, -0.8 m, -1.2m, -1.6
m, -2 m); EA: 0m,-0.02 m, -0.04 m)

AV-10T

Avalon, USA

KEE. FEE: 0m,-0.02m,-0.04 m,-0.1 m, -
02m,-04m,-0.6m, -1 m); Ki#: Om, -
0.02 m, -0.04 m, -0.1 m, -0.2 m, -0.4 m, -0.8
m,-1.2m,-1.6 m); JEEM: O0m, -0.02m, -
0.04m, -0.1 m, -0.2 m, -0.4 m, -0.6 m, -1 m, -
1.6m,-2m,-24m); RKH. FHh: Om, -
0.02 m, -0.04 m

109

Campbell, USA

MWybss . 0m,-0.02 m, -0.04 m, -0.1 m, -0.2

m,-04m,-0.6m,-1m

AV-10T

Campbell, USA

%ET: 0m,-0.02 m, -0.04 m, -0.1 m, -0.2

m, -0.4 m, -0.6 m, -1 m

THEK PR

ECH»0O-5

Decagon Devices, USA

KEBE: -0.02 m, -0.04 m, -0.1 m, -0.2 m, -0.4

m, -0.6 m, -1 m

CS616

Campbell, USA

Y. -0.02m, -0.04 m, -0.1 m, -0.2 m, -
04m,-0.6m, -1 m; Kif. BEK: -
0.02 m, -0.04 m, -0.1 m, -0.2 m, -0.4 m, -0.8
m,-1.2m,-1.6 m

ML2X

Delta-T, UK

9T -0.02 m, -0.04 m, -0.1 m, -0.2 m, -
0.4m,-0.6 m, -1 m; PUiEH: -0.02 m, -0.04
m, -0.1 m, -0.2 m, -04 m, -0.8 m, -1.2m, -1.6
m,-2m); JEAEM: -0.02m,-0.04 m, -0.1 m,
-02m, -04 m, -0.6 m, -1 m, -1.6 m, -2 m, -
24 m; WM. KHE. Hih: -0.02 m, -
0.04 m

ML3

Delta-T, UK

FEE: -0.02 m, -0.04 m, -0.1 m, -0.2 m, -0.4

m, -0.6 m, -1 m

ek

e

HFPO1

Hukseflux, Netherland

MYbE . B, fEET. BIERK. BE
M. SR, RE. #iH: -0.06 m

www.csdata.org | 6
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DE#EZHIR
BUNIERZ S MNER TR & bed: ] UG R K2 dewm E
HFT3 Campbell, USA LEE, TR -0.06 m
HFP01SC Hukseflux, Netherland K PUiEHF: -0.06 m
PR E TCAV Campbell, USA K. PUIEHF: -0.02 m, -0.04 m

1.3 |/ T. FEHE

AR SC I E R F EAAFR RS A BRSNS, AP IRIES H 1R AN (2023)
R SN, DU R

TN AU B 1 AL BN R 10 Hz i 8 146, S0d— KAV EBIE, B S50k .
ARRRIERE . RERT IR IE . SR BEANAR AE SR R RS, B a3 E 30 43 BhoP A s 2
HEEGHIERRERMELAM IR, 15254 30 8P E . EabAeal b, 347 Hodis ik A
FRE A TAE, iEs BRI BEKAIBREE. dhAt, RSN TR SRR AR I 4 A
YO WIS AR IR R (1-3)  FERE (4-6) .« FERE (7-8) . FEE (9)
(20132017 4K F 2 = &y e dabn, FUELF 0, FIETE 1, FHEZE2) .

H 3SRl WIS A B R s ] E R A A AR RS AR, AR A SN R ERNE
PRFAE S BE RO 15 IR0, 50 B I S e 0 i S A s R R 1 2

DA ASCUL U 540 1 A BN 2 SAT SR B M S 4 (C) iR, S BMGIBR . 5515 5 58 5
Br. BEKGIBRSE, 456 B Ru I EHE, BT 37 BATE AP, widik AR E A 30
ST R

2.1 HEEmLAN EKEEE

AH A A 44 7 Ry i B IRT IR A b 2 e R £ N X3 RS AL BRI &, #2020
A BT YL dk 3 o R A WL R K5 i R S A DA o AR AR N 20132022 A IR R U
NI F IR S A AL TARRACRN E 3 G ol B, JEEFE 12 ARIes &, Bk 173 A3, &
HAE & 1.29 GB.

2.2 HE U

DRI 58 %A WL 3ty A 10 T SRR AT B, AN B SR T 5% A ML e e K O e A
FEAHE 7o EIER L (R4 MES) , HiR 3 PafE rmsiRie CGE2-1547) , K
FUARINBRAC (B8 16-17 47D 2 Ml &I i 25 19 2%k o

R4 BOKEREFHIERLUN

Table 4 Table headers of water vapor-heat-carbon fluxes data

e HEm 7p=<XiA B T B
1 E/H/H EEE - H /8 ] 2018/7/22 12:00
2 Wdir ° A Ia] 45.64
3 Wnd m/s G 0.90

o E R, 2024, 94) |7
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Stuman
s BT TR B4 BedE Wi A 5l
4 Std_Uy m/s A 1) JR T o v 22 0.32
5 Tv °C R 7 R i 25.30
6 H0 g/m? KRR B 20.10
7 CO; mg/m? TR E 501.63
8 Ustar m/s JEE 5 R TR 0.14
9 L m BATE KK 97.85
10 Hs W m? SR 221
11 LE W m? T 163.18
12 Fc mg m2s”! HER RS CO @R -1.09
13 QA_Hs - SR AR BT AR IR 1
14 QA LE - T HAOE = AR IR 1
15 QA _Fc - T OR 2R IR 1
16 Ci? m?? TRATER A S H 4.40E-16
17 H LAS W m? R HoE = 8.79
R5 [EPERLHHA
Table 5 Table headers of meteorological data

5 HHE o TR B4 BedE Wi A 5l

1 FE/R/H B - H $43/i5} ) 2018/7/22 12:00

2 Ta *m °C *m Qb2 23.42

3 RH_*m % *m AR 67.09

4 Ws_*m m/s *m Ak KGR 0.90

5 WD_*m ° *m Ak R[] 70.53

6 Rain mm P Y B 0.00

7 DR W m? ) R B A 317.60

8 UR W m? IFa) 7 30 S 66.81

9 DLR_Cor W m?2 Ii) KPR 391.40

10 ULR_Cor W m?2 ) K 440.30

11 Rn W m?2 RS 201.90

12 IRT °C ZLHMR SR 24.33

13 Gs W m?2 ok FASGEN 0.45

14 Ms_*cm % LK 14.03

15 Ts_*cm °C et 20.50

16 TCAV °C 4 AR 20.42

17 Press hPa SR 837

18 PAR pmol m? s°! HEH RS 686.20

www.csdata.org | 8
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JIT A ki s AR ORI B R I 48— R B AR BE DT k04 S), - Bl N RUBE |, AR L BRI BL
FACE B 5 5 S (0 B S e L B de s AR S B S R G (TRl RD | i GE
B OGEHURD FURPGE & 1A RO LU BIE 87% /4, DA BRI R B0ESE, Kk it B B
(£6) .

R 6 WAKEEWNEIEREITE (2013-2022)

Table 6 Quality assessment of carbon-water vapor fluxes data (2013-2022)

=} —EABERE BRER/ABR BRER
R 90.6% 90.7% 92.7%
TRAB I Hb s 90.6% 90.9% 92.3%
M B 89.2% 84.2% 92.0%
TEFET S I v 88.9% 89.5% 91.9%
b g b 80.0% 81.1% 95.9%
VY3E #rank 91.7% 89.0% 97.6%
TR A AR 79.1% 86.6% 87.4%
LRk 2R 83.2% 83.3% 93.8%
BRI, 96.0% 94.2% 97.0%
A HH 87.9% 88.1% 88.6%
Fit 88.9% 89.4% 91.9%

B 5 O B X R AR TP (https://doi.org/10.11888/Atmos.tpde.301184) A&}
BAEHAT (https://www.scidb.cn/doi/10.11888/Atmos.tpdc.301184) K Ai. HHEEMTE 7 N TELEM R
DX 3R R AR S PN SE L X a5k 12 A WISt S0 482 10 4R S SR KB S 500% , ] FH - o Bt T dt 3
T VB DX IR 7 I B (138 A RFAIE DA RN [R] R a8 B WL 5 LA A S5 9, I T AR S O AR Y
B ST 25 SR (1 50 TE A

REN (1981—) , 5, EWEN, WL, BERGEH TR, W T5 Ry 2R K Ak s
B Hr. BEORIE TR HuElEAE SRS,

MAR (1967—) , J5, WHLAEN, Hit, #fR, WK CRIRSER. EERBE T &
AR TR B

W% (1976—) , 5, WAL, 4, WFFULL, BRI FOUKER BRI, BRI TR SRR
AL SIE L

EERE (1988—) , i, HlEN, fit, TR, W57y K Al &0 7% . £ 25K

o E RHEHE, 2024, 9(4) |9
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HRE (1983—) , 5, WibA N, WL, mE LRI, #FFEI7 ROVEE0E B, 2K Tk
el o pr Aie SRS .

FKEH (1982—) , H, HRE N, Wit TR, BEIT A Dy R K Al s T . B E K
TAE: HdmAL BRSSO .
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A dataset of carbon and water vapor fluxes and meteorological
observations in the middle and lower reaches of the oasis-desert
region of the Heihe river basin from 2013 to 2022

XU Ziwei', LIU Shaomin!", CHE Tao?, REN Zhiguo?, TAN Junlei?, ZHANG Yang?
1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Faculty of Geographical
Science, Beijing Normal University, Beijing 100875, P. R. China
2. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000,
P. R. China
*Email: smliu@bnu.edu.cn
Abstract: The observation and research of carbon and water cycle in oasis and desert systems are of great
significance to the stability and sustainable development of oases. This study focuses on the artificial oasis-
desert area and natural oasis-desert area in the middle and lower reaches of the Heihe River Basin,
respectively. Based on the 12 sites conducted in the region during 2013 to 2022, we processed the carbon-

water fluxes and meteorological data carefully from 11 eddy covariance systems, 12 automatic weather
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stations, and 2 group scintillometers. The observation parameters encompass a wide range of elements,
including ecosystem net carbon exchange, evapotranspiration (latent heat flux), sensible heat flux, air
temperature, relative humidity, wind speed, wind direction, downward/upward short wave radiation,
downward/upward long wave radiation, net radiation, atmospheric pressure, precipitation, infrared
radiation temperature, photosynthetic effective radiation, soil temperature and soil moisture profile, soil
heat flux and average soil temperature. This dataset was generated after rigorous data processing and
quality control, and it can be used to study the ecological hydrological processes, and the characteristics
and coupling mechanisms of carbon and water fluxes in oasis-desert areas. Moreover, it can provide a
strong data foundation for model simulation or remote sensing estimation results.

Keywords: the middle and lower reaches of Heihe river basin; oasis-desert area; eddy covariance system;

automatic weather station; scintillometer

Dataset Profile

A dataset of carbon and water vapor fluxes and meteorological observations in the middle

Tide and lower reaches of the oasis-desert region of the Heihe river basin from 2013 to 2022
Data corresponding author LIU Shaomin (smliu@bnu.edu.cn)
Data authors LIU Shaomin, CHE Tao, XU Ziwei, REN Zhiguo, TAN Junlei, ZHANG Yang
Time range 2013-2022

Geographical scope: 100°15'0"-101°7'50"N, 38°45'0"—42°06'36"E, including artificial
oasis-desert area and natural oasis-desert area

Geographical scope
Geographical area: Zhangye city in Gansu province, Ejin banner in Inner Mongolia

autonomous region

Data volume 1.29 GB

Data format * xlsx

<https://doi.org/10.11888/Atmos.tpdc.301184>
Data service system
<https://www.scidb.cn/doi/10.11888/Atmos.tpdc.301184>

Sources of funding National Natural Science Foundation of China (91125002, 42171461)

The dataset includes three sets of data: eddy covariance system (EC, 11 sites), automatic
Dataset composition weather station (AWS, 10 sites), and scintillometer (2 sites) in the middle and lower

reaches of Heihe river basin. A total of 173 files in 12 stations were included.
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