55 43 % 55 3 ) Y/ S | B S Vol. 43, No. 3
2021 4£ 6 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Jun. , 2021

DOI: 10. 7522/j. issn. 1000-0240. 2021. 0029

YOU Qinglong, KANG Shichang, LI Jiandong, et al. Several research frontiers of climate change over the Tibetan Plateau[J]. Journal of Glaciology
and Geocryology, 2021, 43(3):885-901. [fig/KJe, HEILE , ZEBIAK, 4. TR U s TR R R L ] vk L, 2021, 43(3)
885-901. |

e ESEELETIERFEE&

wRA, REEM, FSIER, HER, BEEK, FERAY
(1. B AR KREREITI KRESEHRER, g 200438; 2. P ES LR D KFEHES SR EYATIE, 1 200438,
3. ERNE G VARSI R IR 5 DK UR BB 2 SR S S0 S, HOR 22 7300005 4. R ERLEERE K2 LA 100049
5. P ERRE R RSB FTAT KRE R HER A 2E B E R R 5050 %, U 3T 1000295 6. Fi MAHE R K F
HhERELE R B RAELR 405305 7. P ESERRARSERE, LT 1000815 8. il RAE RAFRMEREBE,
JUIR BRI S519082; 9. IR E S TR AR SLRR E (BRI ), AR BRI 519082)

B OE RIS R KR R R SR TEAE S A PR AR A, ) LI KSR A =
(A S PRIl R TR ZI R ) o ISR 1 0T AR 7 o S A A ) 1 ATV R 2 DR BT e
g DR A S P B S IR IR A0 5 2R 5 1 I AR IR A8 0 B T A M 8 A 82 ) 9 BEAIL A 5
SIMTGORIAE o S AL AL AR T PP 5 A A e o D Rl e X 6y A 00 i 224 E B AN 1 5 LA
L AT Tt T o DA A P ) Aty B AR 45 o T I R B 1 g D A8 AR 2 A o )RR 2

MERT . AT i I AR AR AT TS B R Rk 27 TR, BT Al — "8 OB S £ (A~ A0

KR TG A AUREAR R mvE )
HEHHES: P467 XHERFRER: A

0 35

T e T (LR TR g J50) T i a2 2%, vk
VR WNAAE) 2 R E (B D), BIOE s RS = A A
CWPARIE”  AEFE TR G KRB IRALNY A
Wy Z2 REPEORAP BIRWSSZF- 55 07 i B 2 AR A
LA R B AR, A T 2 A =R A — Y
Bl X M RRAR R T ST, W BUE 2 ) B
Thith HRACRE FF L8 12 , A2 B PREE MU R G IEAE
2R AR R AR KB ER i AR
BRGUER L VKN REE R AR A A
Jo) GG g DR v A R M X KR LR
2 B X3, A 52 AR AR AR 14 2% B2 o e Dok
VRPN B 25, X R GE B BB AR 2
IR B B JZ= 77 A g DR P i A I i
UKV Bl B PR B T A e A d 2 A, AR S Y
A S5 VKN W R 5 40 oK BR sl A oK A I 22
AR R BE TR RSB A AE > T IR R

T

fm HE: 2021-04-12; &ITHHEA: 2021-05-16

XEHS: 1000-0240(2021)03-0885-17

AR K HA R 1 — RIS, A BB B2 %
T, 2 H AT HLUER R GER T A R X —

AR E I TR AR , i o B A3
AT AR o JEL RS A S 4 2 BE0E i, AR B <
(/S RER R NS RPN ®2 SN e S NG9 NS I
RN A AR 23 1 1 5 AE AL T 53 BT B0ORHE g Ji
FR 3 PP R O AEL ) AN o 1 L A B SR e A
TG LA T 1T, I ELAR e BRAE R 77 57 i
SARASACHIE T A7 A Y 32 )5 PR A, 2 1T R
o IR AR B B S R K

1 SRSEZUHARIEHRR

1.1 EEMBESEFHETURESKSREN
KE

TE G RRAZBEFT 50 T, A A T PR IR 5 JEE

FIFFEEIS ) IE AR R AR B, i T FE e 22 0 A

I 7 A B AR 25 2R B8 4 0T R T 2 B BOR i 22

E&TE: 5 R HHE LA RE S 2T H (2019QZKK0105) ; [ 5 H ARBLF R 410 H (41971072) ¥E )
PEE R WP IR, 2, 322N e SR A R B 2R AL 5T . E-mail: qlyou@fudan.edu.cn



886 K JI

43 %

T R mE I ZHEHL
2.58x10°km? __ 3%105 km? 1x10° km? 1.3%10° km?
45°N [ z

40°
35°
30°
yso | Hetim BIEZER

. <2000 [714000~5000 —

I 2000~2500 [ 5000~6000 C kI [BRE i S

[ 2500~3000 [ 6000~7000 . B R 0 250 500km

[13000~4000 [ >7000 [ = e o Wi

1 1 1
80° 90° 100°E

BT e R AR PRI R IR . WA RN R R T 5 R R B 0 (hetp < //data. tpde. ac. en) ;
T VK A R 2247 T RS o 1 (BRI 5, 2019) 3 G s B A U T [ R m)

Fig. 1 The environment of the Tibetan Plateau (TP). The data on lakes ', glaciers

71 and permafrost®™ are from the National

Tibetan Plateau Scientific Data Center (http://data. tpdc. ac. cn) ; the area data on snow, lake ice, glaciers and permafrost are

from Yao et al. , (2019)"®" and the meteorological observational sites are from the China Meteorological Administration
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Fig.2 Time series and trends of annual surface mean temperature anomalies with respect to the means during 1979—2018 over
the TP, the whole of China, regions between 25° N and 40° N, the Northern Hemisphere, and the global mean (a),

and time series of annual surface mean temperature over the TP are from five reanalysis data (b),

the trends passed the significant test (P<0. 05) are marked by double asterisks
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Fig. 3 Schematic diagram of the physical mechanisms controlling the profile of TP amplification and

elevation dependent warming over the TP™’
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Table I The physical mechanism of TP temperature response’*’, the temperature response includes mean

temperature (7,.,,), maximum temperature (7, ) and minimum temperature (7, )
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Table 2 Main global reanalysis data information

KU E2S P[] RIS SrHEE
ECMWEF Interim Reanalysis (ERA-Interim) 1979 4E— 4D-VAR 0. 75°%0. 75°
) 2.5°%2.5°
ECMWEF 40-year Reanalysis (ERA-40) 1958—2001 4 3D-VAR
ECMWF 1. 125°%1. 125°
ERAS 1950 4F— 4D-VAR 0. 28°x0. 28°
ERA-20C 1900—2010 4 4D-VAR 0. 25°x0. 25°
) 1.25°x1.25°/
Japanese 25-year Reanalysis (JRA-25) 1979—2004 4F- 3D-VAR 5 sox s
59%). 59
Japan Meteorological
1.25°x1.25°/
Agency (JMA) JMA Climate Data Assimilation System (JCDAS) 2005 4F-— 3D-VAR 5 soxa s
50%). 59
Japanese 55-year Reanalysis (JRA-55) 1958 4F-— 4D-VAR 1.25°%1.25°
NASA MERRA 197941 4—20164F2 4 3D-VAR 2/3 lonx1/2 lat deg
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NOAA/ESRL Ensemble Kalman
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PSD Filter
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Several research frontiers of climate change over the Tibetan Plateau
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Abstract: Under the background of global change, the cryosphere and atmosphere over the Tibetan Plateau
(TP) are changing rapidly, which seriously affects the ecological environment of “Asian Water Tower” and “the
Third Pole”. This paper reviews some issues in the research on climate change over the TP in recent years, in-
cluding the change of extreme climate events over the TP and its relationship with the atmospheric circulation,
the amplified warming and the physical mechanism of elevation dependent warming, applicability of modern re-
analysis data, the bias and inaccuracy of climate models in the areas with scarce data over the TP, and the projec-
tion and risk study of climate change over the TP under the different warming threshold. Finally, some impor-
tant issues and associated scientific challenges in the study of climate change over the TP are identified and their
prospects are discussed. Addressing these will support the implementation of the Belt and Road Initiative.
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