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SETS intensifies observation efforts during Second Tibetan
Plateau Scientific Expedition and Research (STEP)
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Flux stations over the different land surface
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Abstract. The Tietan Plateau Is the soumae of most of Asle™s magor ivers and has been calied U Aslan
Water Tower Detafled knowledge of s by dropeciogy Is paramount to esabie the understanding of groundwalker
dynamnics, which plays avital role in headwater o as 1 the Tibeln Plagean. Nevertheless, due 1o its remoteness
and e hash eovironment, $em is 2 lack of fedd suney datz 1o Evestigaie iss hydrogrology. In thes stady,
boarhole com Bthology analysts, soll Sickness measupment, an @ind sunvey, hydrogeological surwey s, and
hydrogeophysdcal suneys (e g magnetic Rsonmce sownding - MRS, electrical msbanvity tomography — FRT,
and transdent electromagne 8 - TEM) wer conducied in the Magu calchment within the Yeliow Rher source
region (YRSR) The hydrogeological sane ys reweal that groundwater fows from the west o the e, recharging
the Yellow Rner The hvdrmalic condoctivity ranges from 0.2 1o 124md-'. The MRS sounding msullx le
water conkent and hydraulic conductiviey, confirmed e presenas of 2n uncoafined agailer i the flat cadem
arca. Baed on TEM msults, the depth of the Yellow Riwr deposits was derned af severad plaaes in the R
easiem area, anging from 50 0 208 m. The sofl thickne s measarements wem done @ the weskem mowntainous
arca of the catchment, w hee by drogeophy sicall ind hydroge clogicall survey s wene diffiosit to be carried ot The
resais indicate that most sofl thicknesses, except oa the valiey foor, ax within |2 m in the wesiermn mowntainous
area of the catchoent, md the soll thickness decmases as the slope Increases These sunvey datz and resuls can
contribule 10 Déegrated hydeological modeBing and water cycie analy sis to improve 2 full-pécture undenanding
of the walker oycie al the Maqu catchoment in e YRSR. The raw dataset is froely anadlable at bitpscédolosp/10
17020\ ans 2 &¢-rpad (1ietal, 2020a), and the datesel containing the processed ERT, MRS, mnd TEM data is aiso
aallabie at the National Tietm Plalean Dot Conler with the Snk hitpet'dod ooy 11 11888 Hydro. tpde 771221
et &, 2020b)
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Dataset launched for observing Qinghai-Tibet P .

AR ARG ARUEE, FRIRA

o [ ) 4= BR R AT BB T R e S BLAE atmosphere interaction ER SRR BER RESK  AZEN  SESEE  HYER  RESHERW
HH m i T8 73 B 0 2R

: Xinhua

16:40 | Editor: huaxia .

ARRFARSRTARRRE- SHEFRARNES RERNREE
BEWING. Dec. 6 (Xinhua) -- A Chinese institute has launched a dataset for hourly observation

interaction on the Qinghai-Tibet Plateau ln

The Qinghai-Tibet Plateau is the largest high-elevation part of the cryosphere outside the pale
mountain glaciers, permafrost and seasonally frozen ground, which are sensitive to global clin

The plateau plays a critical role in influencing regional and global climate, via both thermal an 2 WS RERD TEHIK S IR S T RS RO E R NG ES S
according to a recent research article published in the journal Earth System Science Data

Researchers from the Institute of Tibetan Plateau Research under the Chinese Academy of S : - Yo TEEES SEFYE. S
quantify atmospheric conditions and local land-atmosphere interactions over the Qinghai-Tibe
surrounding regions

The researchers recorded multlayer soil temperature and moisture to capture vertical hydroth
freeze-thaw process, and captured the high-frequency vertical exchanges of energy, moment:
dioxide within the atmospheric boundary layer

The research presented a long-term (2005-2016) in situ observational dataset of hourly land-¢ i - % LN 5 T e ———— —
observations from an integrated high-elevation and cold-region observation network, compos¢ -
plateau

The dataset can be widely used in the analysis of meteorological features on the Qinghai-Tibet Plateau, remote sensing
product evaluation and the development of remate sensing algorithms, as well as climate research and forecasting, said Ma
Yaoming, a researcher with the CAS. Enditem
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(Lal, Y., Chen* X. and Ma*,Y. et al., 2023,JGR-Atmospheres)
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The observational results of lake-air interaction over the small lake of Namco during 2012 and 2013
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(Wang,B. and Ma,Y. et al.,
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2017,JGR-Atmosphere)

The daily average T s
and vapor pressure (Es)
at the water surface are
larger than the daily
average T a and vapor
pressure (E a)in the air
The atmosphere is
always in an unstable
condition (Figure 5f) due
to the large AT and AE
The total evaporation in
this small lake is about
812mm during their ice-
free seasons, and itis
larger than that from
Nam Co

Energy stored during
April to June and it is
mainly released during
September to November,
and the energy budget
over the entire ice-free
period is generally
closed, with an
estimated EBC value of
approximately 0.97




(Wang,B. and Ma*,Y. et.al, 2019, JH)
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(Wang,B. and Ma,Y. et.al, 2019, TAAC)
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DOs113 MA ET AL SURFACE HETEROGENEITY AND ITS IMPACT DOX113

Table 1. Acrodynamic Roughness Length z,,, Der RS dfTerent Land Surfacgs by Llgine the Independent Method

Grass land —— bean ¢ Corn

~5 cm ~15 cm .':L:tatu 11 I'l;ul 1)
(bservation 2 G 5 il 2 ) 7 O} 4 Of)

0.00436 0.0139 [N 0.00267 M 0.0028 4§ 0061 MR . . W%

|| |' i 1—1- |_ 'l.'l.l_I._U1t,|‘

Table 2. Themodynamic Roughness Length zyy, Derved From Different Land Surfaces

Amdeo M PAM HEIFE AECMP 95

Land 51_|_|'fﬂ{-.5- Pl s T 2 W T L s criae 2 T Sand
Grass land vey | Gobi bean corn
Height of desert wheat

BT, 1T

pI3 :
0 0.00041 0.00114 g4 0.000049 0.000011 0.000685 | 0.00132 M 0.00227

5]

(Ma,Y. et al., JGR:Atmosphere)
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(Han and Ma,Y. et al., 2015,QJRMS; Ma,Y. et al., 2018, IJRS)

Station ng'; (m) d, (m)

QOMS(15) 62.6 + 12.3 470.3 * 48.0
NAMOS(8) 1.7 + 1.1 19.4 + 11.9
Linzhi(14) 86.0 + 6.6 516.1 + 39.7
Ali(11) 1.9 +1.1 8.1+ 55

Shiquanhe(12) 10.2 £4.3 819 * 345

Litang(9) 6.0 1.1 60.7 1163
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RESSHERESERLCENISM!
(Wang, Y., Ding,Z. and Ma*,Y., 2022,PNAS)
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(Wang,Y.,Xiao,J., Ma* \Y.et al., 2023, Science Advances)
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B8 HZ (Zhong and Ma,Y. et al., 2019, ACP)

90°E

100°E

80°E

90°E

05:00

100°E

80°E 90°E

100°E 90°E 100°E

80°E

90°E

09:00

80°E  90°E
18:00

80°E 90°E
22:00

90°E

100°E

80°E 90°E

100°E 90°E 100°E



E#EE HZE K (Zhong and Ma, V. etal., 2019, ACP)
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(2001-2016)

90'E 95E 100°E 105 E

80E 85E 90E 95E

80E 85E 90E 95E 100°E 105E

t

75°E 80E 85E 90°E 95E 100°E 105E Ne A C : LI
ncrease Decrease  Decre ——

ase
(significant) (mmgmﬁcant) (5|gmﬁcamt) (mmgmﬁcanh Increase _Increase Decrease . Decrease
(significant) (insignificant) (significant) (insignificant)

(I\/IaY et al, 2018,IJRS)
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(Wang,B. and Ma* Y., et al, 2020,Science
Advances) FIBESEREREHELE (Han,C. and
Ma*,Y. et al., 2021,ESSD)
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(Wang ,B. and Ma*,Y. et al., 2020,Sciences Advances)
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Qinghai-Tibet Plateau reports 51.7 bln tonnes of annual lake
evaporation

Source: Xinhoa | 2020-06-29 22:56:34 | Editor: huaxia

[ 18] Py

BEIJING, June 20 (Xinhua) - Chinese researchers have estimated that the Qinghai-Tibe

aleau witnessed about 51 7 billion

tonnes of kake water evaporation each year, according to the website of the Chinese Academy o s

Lake evaporation can infiuence basin-wide hydrological cycles and is a crucial factor m the loss of water resources of the

Qinghak-Tibe! Plateau

Researchers from multiple instiutes, including the Chinese Academy of Sciences, Lanzhou Universiy and Tsinghua Unwversit,

used a combination of meteorological and satelite data to expiore the ice phenology and evaporation amounts

lakes across the Qinghai-Tibet Plateau

They observed apparent variabilty of the evaporation amounts in thew spatial distributons. Lakes with higher elevation, smaser
areas, and higher lattudes are generaly reported having lower evaporation

The total evaporated waler approximately amounted to 29 4 bislion tonnes each year in the 75 studied lakes, while about 51 7

bilion tonnes for all plateau lakes inciuded, according 1o the research article published in the joumal Science Advances
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(Han and Ma* et al., 2021 ,ESSD)
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(Yuan,L. Chen X. and Ma+.Y. et al., 2023,ESSDD)
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(Yuan,L. Chen* X. and Ma+.Y. et al., 2022,ESSDD)
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(Yuan,L. Chen* X. and Ma+.Y. et al., 2022,ESSDD)
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(Chen,X. et al., 2021, JGR-Atmospheres)
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(Fu,Y. and Ma*,Y. et al., 2020, NSR)
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2. B T BERER—GCaESEEMIFSHE RN ZHRNEENAERBESY
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BRI R TEIRSE MM FEKIE, ERERSHRBRENWEN. (Liu,L. and
Ma*Y. et al., 2021, CD; Liu,L.and Ma*Y. et al., 2021, HESS; Liu ,L.,
Menenti,M. and Ma*,Y. et al., 2022, AAS )
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The improved
albedo scheme
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(Liu, L., Menenti,M. and Ma*,Y. et al., 2022, AAS)
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Pan-TPE: Regional longitudinal and latitudinal transects
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10.Ngari station
11.Shenzha station
12.Nagqu station
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14.Qinghai lake station
15.Three rivers sources station
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16.Norgay station
17.Mt. Yulong station
18.Shuanghu station
19.Motuo station
20.Katmandu(Nepal)
21.Gilgit(Pakistan)
22.Tajikistan (3)
23.Uzbekistan (3)
24 Kyrghyzstan (3)
25.Kazakhstan(6)
26.Iran-1
27.Iran-2
28.Dacca
29.Sri Lanka
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A MESOSCALE HYDROLOGICAL AND MARINE METEOROLOGICAL
OBSERVATION NETWORK IN THE SCS
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(a) Sensible heat flux (Wim", 2003-2013)

{b) Latent heat flux (W/m ", 2003-2013)

(c) Net radiation (Wim’, 2003-2013)
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(d) Ground heat flux (Wim’, 2003-2013)

Spatial trends ( Pukar and Ma, Y. et al., 2015, JGR)
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