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MER SR

B OFE RN, BB G, KAL) B A EE s, Hrbin
B () AR BIAHSRACRAE2LA I i 3522 B SO, B 3 TR B A AE 21 3k 214 Hedfi S
s RALE IR AR B S, R A G LA Bt S

SR A 25 AR G0 /KRR B B P UL I AT TR R A PR A S - e v DX b /K A ) AR AL R EL A
PR R 2, R E SR B AR R R JCNEE, R TR AT R XA S
M —, WHERBAETTRX, FTRXIGEETRFAT, BAREKEMS, mHARER
F R Pl 2 G BrIE s K ARty PE B Bl AR S RO B4, AR AL TR T Fh X, sk Bhb
4%~5% T FIX A HRFFE TiZXIR 90% LA B AN EIFES T 95% A ERH S EES), M2 FRX
eSS RUR IR 73, HOK ABRIE S AR AR R A LA AT SR ORG-S R G
Fasg PE e Al Rl Fe BT BB Lo

SRR s R B R N TR, A e R A SRk, 9 N AR, KA T
SR PG FE R K2R, — EL DR BT FU A EL R AT i X0, 7 2012 47, RFEEX AR
BHAFE G A H GRS S-AOCCS SR S BRI K : K SCRARER S5 2 REEABCOWM)
(2012-2015) , &SR e HORSKIBOT & 1 P 10022 338 00 R e 1012, el i 4 4
BTN 3 2 RS R 7K AR B e FLREM D 1 R R 2 — AL R s S N, 0 {3 S AR - KA
IR = 4B EUR, TP RS RN 2 57 B, B ai-E R G IAE LB, 2R3
PSR AX R R T AN & TR, DRI 5T B b 3K Ak B (B IR A S L Rl R R
Y FETTVA N R J 5 Bl AR 22 RUBELI Beai 2130 A Kt 48 I 138 S 00 e Pk e mh K HAvisk
BARRERYIRE, BB O AN I 52 2 E N MBI T A s R S T SR, (B sk Z 0 4L
TR RGERIE . B, HHKIBRA TR E R BE R € Xk o Uk A, Tz ol 48
NAE— DX R IFEFE A . HE, A Bt S AR SC R 2t — U HE s LI S S (KT i
S, TP 2RI RO RS SRR DX K AR B 1R T

L1 B RIE

NI b A T SR R R, 2012 4 5-9 AFEZX I E T R85 N MR A AL
R Z RPEARSE : @SR 58, M T 30 kmx30 km. 5.5 kmx5.5 km #MiRE 56
XU0-1, Horb 30 kmx30 km R 4 B TR AB SR PN T 2l (15 5 1D DA S SRN i 1 phirb 53 v Diss
Vh. fEZE T, . B MR 5K IREHG 4 AN @S A A, R LN L YD
Fo . REEFEHIAS . (RSN XK 5.5 kmxS5.5 km /ANEFERN, RYE FERMERA., i maEm. HES
A EHOK D 5 REEIRILERI B 17 AN/DNX, BANX N ZRE 1 GIRsIAEIAL (EC) f 1 &
HE AR (AWS) ¢ Ak, E/NFEREG 3x3 AN i o (MODIS) (oclX ik, &A1
We—H KR INERIL (LAS) , B LAS1. LAS2. LAS3, % 3x1 1470, BH —HRFAENMRIOH
s KB BT EE ) 2x1 /> MODIS %7t, 3t 4 4 (GAME LAS) , HFMM/NEREPN MODIS
BT REERKIGER; RAMEYIIRC (TDP) £ 6 5 5. 8 5 s Al LAS4 T ] 3 B 1 0L U AN 7] v i
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Figure 1 Distribution of flux observation matrix instruments used in this study (LAS: large aperture scintillometer;

EC: eddy covariance system; AWS: automatic weather station; TDP: thermal dissipation probe)

1.2 BUEREFE

ARAEERAIE T 21 W, A T 2 BKIEOE B AT R BRI S, 5 & B2 R
RIS, BRI A SIS — (7 AT A . A0 BER PR A 3 Z i i
A I T B 22 R A R PR AR 1 AR 2.

R 1 AKPGkEEWNERERE L
Table 1 Information of water vapor-heat-carbon fluxes data
PRI MIER Vi€ &b RN R e 2 e B
25:37m; 55:3m; 85:32m; 105:4.8m;
CSAT3 and | Campbell and
11 '5:35m; 125:35m; 14 5:4.6m; EHEMHK
Li7500 Li-Cor, USA R e
M E BE:4.6m; HVPEIPE: 4.6 m; (EIETIEEL: 2.85m
WENMESEAY | B, Wil | CSAT3 and | Campbell and | 45:42m, 8 19 H#E62m; 6 5:46m; 75:
=, JEHAGEE | Li7500A Li-Cor, USA 38m; 13%5:5m; 155:45m,34m
CSAT3 and
Campbell, USA 17 5:7m
EC150
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s 2012 FFRBRMN-FE X oK R E X SR ER NN EFESEE
MEH IR
W R G MMEER ST A BR ] R R e Z s
Gill and | Gill, UK and Li-
16 5:49m
Li7500 Cor, USA
Gill and | Gill, UK and Li-
15:38m; 35:38m; 95:39m; #EH:52m
Li7500A Cor, USA
B R B (LASL: 33.45 m; LAS2: 33.45 m; LAS3:
33.45m)
BLS900
Scintec, 4% K B (LASL: 3256 m; LAS2: 2841 m; LAS3:
Germany 3111 m)
‘ A R (LAS2: 33.45 m; LAS4: 22.45 m)
RAARINFRAC | Ao & BLS450
J648 K (LAS2: 33.45 m; LAS4: 1854 m)
Kipp&Zonen, A9 % (LAS3: 33.45 m)
LAS
Netherland FefR KB (LAS3: 3111 m)
Jb 5 R AR R 3 A R (LASL: 33.45 m; LAS4: 22.45 m)
ZZLAS
HIRAR, H45 K (LASL: 3256 m; LAS4: 1854 m)
. o 3k 5 R AR R o
TR RAX il TDP30 (6. 85 (. LASA mfll¥s) 4538 1.3 m
HRAR, H
x2 RRERNNEBEEE
Table 2 Information of meteorological observation data
Wl RS0 WER SHTAER W& b= SRk iR 22
03002 RM Young, USA 1 5:10m; FKIEIEH: 5 m, 10m
010C/020C Met One 2. 65:5m,10m; 3. 4. 5. 7. 8, 9%5:10m
03001 RM Young, USA 10. 11. 16 5:10m
JRGH R 7]
034B Met One, USA 12, 13, 14, 175:10m
Windsonic Gill, UK 155:3m,5m, 10 m, 15 m, 20 m, 30 m, 40 m
03102/03302 RM Young, USA TEFETF IR 0.48 m, 0.98 m, 1.99 m, 2.99 m
HMP155 Vaisala, Finland 1. 3. 10, 16 5:5m
B3 Rt/ HMP45D Vaisala, Finland 2%5:5m,10m; 12. 13. 14 5:5m
RREEM HMP45C Vaisala, Finland 4.5, 175:5m
JERL 2R . HMP45A Vaisala, Finland FEFEFTEE: 1 m, 1.99 m, 2.99 m
FAIREE
7. 8. 9. 11 5:5m;
HMP45AC Vaisala, Finland 6 5. ELEMEIGEE, VD E VOB, RIRIEH: 5
m, 10 m
AV-14TH Avalon 155:3m,5m,10m, 15m,20m, 30 m, 40 m
TR-525M Texas Electronics, USA 1. 3. 7. 9. 10. 16 5. kfiEHh
Bk 4.5, 6. 8. 11, 12, 13, 14, 155, EBF
TE525MM Campbell, USA

Mt EE
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2012 FHBEM-MEXBOKABEER SR ERZ NGRS ggsﬁ-f; ta
gE 47
W RS WRER TR W& SalbeaE] TS R R REEE T
52203 RM Young, USA 2. 17 5. P EDIE
CTK-15PC Climatec, Japan T IR
PTBI110 Vaisala, Finland 1. 175, EHFMEREE, #yb e
AV-410BP Avalon, USA 25
IR PTB210 Vaisala, Finland TEZET Il
4,5, 6. 7+ 8. 11. 12, 13, 14, 15 5. ik
CS100 Campbell, USA N
W
Kipp&Zonen,
CNR4 1. 6. 8, 13, 145:6m; 2. 7. 125:4m
Netherland
NROI Hukseflux, Netherland 35, ki 6 m
VY 4 e 4T Kipp&Zonen, 4. 9. 105 175, EFHMEREE, Wb By
CNR1
Netherland 6m; 5. 11 5:4m; LEFTH:2.51m
Q7 REBS, USA 16 5:6m
PSP&PIR Eppley, USA 15%5:12m
HEA RS LI-190SB Li-Cor, USA 155: 12m
5.7« 11 5:4m; fE8EFRIE:3.5m; 1. 3.
SI-111 Apogee, USA
e 4, 6. 8. 9. 10. 16. 17 5. FKIEH: 6 m
AR IE N Y- — :
2. 12 13, 14, 15 5. EEHMEREE, b7
IRTC3 Avalon, USA
VDL 4 m
1. 4. 6. 8 5. 5k#fiH: 0m,-0.02 m, -0.04
109ss-L Campbell, USA m, -0.1 m, -0.2 m, -0.4 m, -0.6 m, -1 m;
10 5:0m, -0.02 m, -0.04 m
2. 5. 124 13, 14 5, EFHEMEREE: 0m,-0.02
m, -0.04 m, -0.1 m, -0.2 m, -0.4 m, -0.6 m, -1 m;
AV-10T Avalon, USA 3. 9. 16 5:0m,-0.02m, -0.04 m;
g 155:0m, -0.02 m, -0.04 m, -0.1 m, -0.2 m, -
04m,-08m,-1.2m,-1.6 m
7 115 17 5. #yb e vbiE: 0 m,-0.02 m, -0.04
109 Campbell, USA
m, -0.1 m, -0.2 m, -0.4 m, -0.6 m, -1 m
Avalon, USA/ FEFETHEEPAN £L): 0 m, -0.02 m, -0.04 m/
AV-10T/107 -0.04 m, -0.1 m, -0.18 m, -0.26 m, -0.34 m, -0.42
Campbell, USA m, -0.5 m
1 5:-0.02 m, -0.04 m, -0.1 m, -0.2 m, -0.4 m, -
SM300 Delta-T Devices, UK
0.6 m,-1m
2. 12, 13, 14 5, EFMELREE: -0.02 m,-0.04
ECH20-5 Decagon Devices, USA
N . ,-0.1m, -0.2 m, -0.4 m, -0.6 m, -1
+ 33K B m, m, m, m ‘ m, -1 m
4.5, 6+ 7« 8 11, 17 5. fHyLEVE: -0.02
m, -0.04 m, -0.1 m, -0.2 m, -0.4 m, -0.6 m, -1 m;
CS616 Campbell, USA 3. 9. 10, 16 5:-0.02 m, -0.04 m;

15 5:-0.02m, -0.04 m, -0.10 m, -0.2 m, -0.4 m,
-0.8m,-1.2m,-1.6m
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MER SR

RURIUESA MMER ST AR A BR ] Rk R R R
btz o AN .
Campbell, USA / AEFEF IR A £0): -0.02 m, -0.04 m/
CS616/ML2X -0.02 m, -0.1 m, -0.18 m, -0.26 m, -0.34 m, -0.42
Delta-T, UK m, -0.5 m, -0.58 m
1. 3. 4. 5. 6. 7. 8. 9. 10, 11. 17 5.
HFPO1 Hukseflux, Netherland | . N -
- LB b TRE . TEZE T -0.06 m
+EHEE i
HFT3 Campbell, USA 2. 12, 13, 14, 16 5. EHMELEE -0.06 m
HFP01SC Hukseflux, Netherland 15 5:-0.06 m
5 R TCAV Campbell, USA 15 5:-0.02m, -0.04 m

1.3 BEEINT. 4G

TRBIAR DA A H BRI HCH 0,455 B R AR 2R 2R AL 1)~ R B AN R AR i BE (10 Hz 1) =4
KRG (u,v,w) , BFEEIE (T) , KEEE (@, ZAMBEE (O %) WA, WELE 10Hz
TR AE AT AT, ACFED IR R EALRD, (1) X =4E R B IR . KPR SRR 5
RIETA A “BF AR s () HHESBENCFMME:  (3) ABRRIERE (CIRARRRIERS) 5 (4) X
IR A RIR B LB E. R4 55) 5 (5) BIBRT AR IE:  (6) Hi@#; (7)) 5 30
e R (8) B RIRMEEAZIE: (9 SFmNARIE; (100 BEEMMNEIE;: (11) RAL
B B B CEMREE, WSS . R3] 30 o8- A B EEUR S, FHT LN
A F PR R EE R R (D ZIBRGES A EEE: (2 SIBRFBOKATE 1h MR 3D 4l
B 10 Hz JEGAEHE R 30 2080 NR KT 10%005dE: (4> SIBRB A 55 T AU 250 . W4k
PP A 30 40%h, — R 48 N, BAREIRARIC 6999, PR EAS 55 I PR 51 i) m] BE 4
P AL B AR BRI Ak, AR A PR P 5 R J 78 20 P AGE 60 2 HH % BT 23 1 00 0 5090 1 ot b i
R (1-3) . FEBEE (4-6) FiEPh% (7-8) . JHEXE (9) .

H 20/ Gk R D PR A 3 Jo s ) 2 B R A A AN B i AR, B A AN TR E R
AR B B 22 75 IR, SR I .t P 3 e S A A AR i, I FH-6999 Ao 2l B i)
B ok s . EEAHEUPIRARE: (D BREER 144 MR CPABIN 10 258D , #HH
DR B, W EH-6999 Fra~s (20 MHIRR T BH S A B S EHE AR B2 M, FFHH-6999
s (3D Bl DAL FHR IR A BE R R, At s 527 G 5 i) n] SEREE .

KALAR RERAOU I H5c bl e Ab B D 3R £ B R DS, (D) HIs S SHER S WS () &3
MEEHE: (2 HRMERESRERISNED: (3 BIBRMKN % & ILFTE—/ N EdE: (@O
SR A e A N ISR B . RIS A A AR R B, BT E A AR
IEACHSL, VAN FE AT 2% Liu et al. (2016)10f1 Xu et al. (2013)014, W HcHkE i °F 15 & #0930
orh,  AEERRIEE DL BLS900 RANEHE AL (LAS4 L— &R BLS450 NE) , B— &N
AT, BOE DL AR IR S I O

FELD B ASORR I 40 P A B 1 S AR R R 2 (R R P 2 v B R AR B & P N
10 405t Z JERRHE I s B bk T AR AR R RN BE,  THEEAS 2R SRR T AR 28 & (R ED
(6T, -5 e S B WY Sk P P e SOl R A S B R i, TR Rl o 5 Ji R 5 | ) T S s FH 4
FARbR IR
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C55)

21 HaESEar 2N R BEE

AB S a2 T AN« BRI AE KGRI AR50 T B R K ORI 2 RO It s -1
BN EE AR Corub+ AR ) 7, Bl oy 2012 4 5-9 AR P IOT A AR 50T 1
T I R A IO 1) 22 RO LI B st AH SN B 3 Gt LI H s, S 604 21 AWt k. Glaah A
KA 22 B, BB 21 B, 4 HINFRECH 3 LR SEiT 48 A 3CfF, B8R 134 MB.

22 HHEB

NI 5 AN WL vty B (0 T B A TS e, At A T 2% A WL 7K A U ) e A
SEBIEHIE 7o B R L CGR3IMR 4, HipR 3 PR 7w (55 2~1517) , K
FLRNERX (G55 16~17 17D, MDA (2 18~20 A7) 3 Rl E LM e 4 (134 Sk o

Table 3 Table header description of water vapor-heat-carbon fluxes data

®3 KABERFHIERLRH

MEREIF IR

FFs B T TR R 2~

1 AT BE] - H /e 7] 2012/6/15 13:00:00
2 wdir NG 7.56
3 Wnd m/s RE 1.29

4 Std_Uy m/s A ey SR AR 1 2 0.89
5 Tv T R 75 R IR 25.80
6 H20 g/md KRR 8.21
7 CO2 mg/m3 AR E 567.37
8 Ustar m/s FEVE X GE 0.27

9 Z/IL - RAFEE BE -0.38
10 Hs W m?2 AR 105.92
11 LE W m? RIS 421.89
12 Fc mg m2s! WESRA COBE -0.96
13 QA Hs - JRFE B B AR IR 0
14 QA LE - T HE B AR 0
15 QA Fc - TEAATIOE R bR R 0
16 Cn? m23 R R e 8.525E-15
17 H_LAS W m? TR 127.05
18 \% cm/h TR 2 40.23
19 Fs cm3/h VR AL 8850.92
20 Q mm/d e 5.89

Table 4 Table header description of meteorological data

R4 SBBHERLRHA
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CSR\aia 2012 EIRIBSM- R X Bk AGOER X SR ERNNERESESE
s HHE TR A HHE T B i
1 EIAIE A - H 3/ ) 2012/6/15 13:00:00
2 Ws_*m m/s *m Ab KGE 2.28 (10 m)
WD_*m ° *m AL R A 38.72 (10 m)
4 Ta_*m T *m b7 R 25.18 (5 m)
5 RH_*m % *m AL AE R 28.82 (5 m)
6 Rain mm P W 0
Press hPa & 840.00
8 IRT T LLHMR I IR 42.84
9 PAR pmol m?2 s e GRS 1841.00
10 DR W m? IF) R B A 935.00
11 UR W m? Tfa] - S et o 154.30
12 DLR_Cor W m?2 ] KB A 338.70
13 ULR_Cor W m?2 ] b A 498.70
14 Rn W m?2 TR 55 620.30
15 Gs W m?2 THERGEE 93.60
16 TCAV T S $5) L g 28.61
17 Ms_*cm % 3K 25.54 (10 cm)
18 Ts_*cm T TR 23.48 (10 cm)

SN RS B, ARG BR 5 LIt . AN RE AR g5 T R DABE R KG9 IR %K
PESERI, AR R ES RS AT (CRMARBGERD | B IAE R AEHGE B 1A R
KT 90%, RUHIREGES:, BIRRERG (£S5 .

RS ARABGEENEGE TR (2012.5-9)

Table 5 Quality assessment of water vapor-heat-carbon fluxes data

¥R “HEMBOEE BHRER BRGER
1 92.3% 92.2% 94.2%
2 94.3% 94.8% 94.8%
3 93.2% 94.4% 94.4%
4 93.3% 93.4% 93.4%
5 94.1% 94.3% 94.4%
6 95.2% 94.4% 94.5%
7 94.5% 94.8% 94.9%
8 94.3% 93.1% 93.2%
9 94.3% 94.4% 94.5%

www.csdata.org | 8



2012 FHERBHM-EX Bk RBEE R S FZERNNERESHEE g@gm

iR A EREE HHEE BREE

10 93.8% 93.9% 94.0%

11 92.3% 93.0% 93.1%

12 94.3% 94.4% 94.5%

13 94.3% 94.4% 94.4%

14 93.0% 93.2% 93.3%

15 Kt 1 93.0% 93.2% 93.6%
15 CRIuE T 93.9% 94.0% 94.0%
16 92.5% 92.9% 93.5%

17 89.1% 89.0% 89.1%

T MECEE 91.0% 91.4% 91.7%
TEFE T I 92.2% 92.7% 93.2%
e 5 iR 93.3% 93.9% 94.2%
TRABIE Hh 93.7% 93.9% 94.1%

AR A B K 0 R R H o0 Chttps:/data.tpde.ac.en) KA, F 7 AT B B4R
https://data.tpdc.ac.cn/zh-hans/data/dfcbae13-8c89-4c73-be3c-a2f835a24654 A H .

AT N TR IR Wik B sl miR S — AR TTE, MBS AGH &
K K A EOE B M 2% (FLUXNET) #ERE RO HEAC BERURE BEAT B AL BEAD i o2 ), B3N RR
iy PR OCHAER AR AT T A 40 B A BRI e o 3 48 v T8 /m - I R Sl
ELAE FAMLH DA R SN S8 0B 1) 58 B PPAGU7-18T, A 70 R P 1 2R 7K AR A8 462 11 72 1) S Jo 2 B HE 52 e
PLEESE, Hn]H T ZABUREBG AR, mEREY BINENRRSWIE. ReE A MG [
RO LB IETT R R R

A K YR L HE X E S RS B B0 Chttpsi//data.tpde.ac.en ) AR 2 B AR AT
Chttps://www.scidb.cn/) F7#fifs FEHRALEL R I 55

R 2012 R AR A T B b R AR A 1 2 RO RE UL B0 . 38 0 I A R
(HiWATER-MUSOEXE) f4A&ZmA .

wHN (1981—) , 5, HHEN, Ed, SETREIN, BT DR K Sl S0 7755 7
Bro TERITAR: Hhadl AR SRS,

MR (1967—) , F, WiLa N, lt, 2, UK O g SR, EERE T Bk
RIS BT

T E R 30, 2023,8(3) | 9
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Water vapor-heat-carbon fluxes and meteorological observation

matrix dataset in 2012 over Zhangye oasis-desert area

XU Ziwei', LIU Shaomin'*, LI Xin%, XU Tongren!, ZHU Zhongli!
1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Faculty of Geographical Science,
Beijing Normal University, Beijing 100875, P. R. China
2. National Tibetan Plateau Data Center (TPDC), State Key Laboratory of Tibetan Plateau Earth System,
Environment and Resources (TPESER), Institute of Tibetan Plateau Research, Chinese Academy of Sciences,
Beijing 100101, P. R. China
*Email: smliu@bnu.edu.cn
Abstract: The oasis-desert ecosystem is a unique landscape in arid/semi-arid regions, and the observation
and research of its water vapor, heat, and carbon fluxes are of great significance to the stability and sustainable
development of oases. This study focuses on the oasis-desert area of Zhangye City, Gansu Province, in the
middle reaches of the Heihe River Basin. Based on the state-of-art flux observation matrix experiment
conducted in the region in 2012, we processed the water vapor-heat-carbon fluxes and meteorological data
from the experiment in two nested matrices (30 km x 30 km and 5.5 km % 5.5 km). There are a total of 22
eddy covariance systems and 21 automatic weather stations within the 21 observation sites as well as 4 group
large aperture scintillometer and 3 group thermal dissipation probe observations in the two nested matrices.
The observation parameters encompass a wide range of elements, including ecosystem net carbon exchange,
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,
soil moisture, soil heat flux and average soil temperature, tree transpiration, etc. This meticulously processed
dataset can be used to study the characteristics and impact mechanisms of water vapor, heat, and carbon
changes in oasis-desert areas. Moreover, it can provide a strong data foundation for model simulation or
remote sensing estimation results.
Keywords: eddy covariance system; automatic weather station; large aperture scintillometer; thermal

dissipation probe; Heihe River Basin; oasis-desert area

Dataset Profile
) Water vapor-heat-carbon fluxes and meteorological observation matrix dataset in 2012
T over Zhangye oasis-desert area
Data corresponding author LIU Shaomin (smliu@bnu.edu.cn)
Data author(s) LIU Shaomin, LI Xin, XU Ziwei
Time range May to September, 2012
Observation sites: Zhangye Oasis and desert area in the middle reaches of the Heihe
Geographical scope River Basin, Gansu Province (38°45'54"-38°58'31"N, 100°18'15"-100°29'36"E)

Geographical area: Artificial Oasis and Desert Area in the Hexi Corridor
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Data volume

134 MB

Data format

* xlsx

Data service system

https://doi.org/10.11888/Atmos.tpdc.300500

Source(s) of funding

National Natural Science Foundation of China (91125002)

Dataset composition

The dataset is composed of four sets of data: eddy covariance system (EC), automatic
weather station (AWS), large aperture scintillometer (LAS) and thermal dissipation
probe (TDP). The EC dataset includes 22 files of data collected from 21 observation
sites, while the AWS dataset includes 21 files data collected from 21 observation sites;

the LAS dataset includes 4 data files and the TDP data set includes one data file.
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