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The temporal and spatial changes of temperature in Black-necked Crane over
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Abstract: Based on temperature data of 13 meteorological stations in the upper and middle reaches of the Yarlung Zangbo
River during 1980—2015, the annual and winter temperature changes of black-necked cranes overwintering area in the
middle and upper reaches of the Yarlung Zangbo River were studied. The results showed that from 1980—2015, the annual
average temperature, the annual average maximum temperature, and the annual average minimum temperature of the
wintering area presented a very significant increase trend. The amplitude of the interannual fluctuation of the wintering
period was relatively larger than the annual average temperature. Among them, the highest temperature increase rate during
the winter season was the fastest, and the annual warming rate was higher with 0.09°C/10a. The trend of annual temperature
in wintering and temperature increase in wintering period were consistent at the spatial level. The cyclical changes in
average temperature, maximum temperature, and minimum temperature during the wintering period were earlier than the
whole year, and there was a two-year periodic oscillation. During the wintering period, the average temperature, the average
maximum temperature, and the average minimum temperature were mutated during the statistical period. The years of

mutation were 1995, 1998, and 1993. There was no sudden change in daily range of temperature, and the temperature in
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winter and the temperature in winter were abrupt. In addition to the daily range of temperature, the direction of sudden
changes in temperature during winter and winter temperatures is a sudden change from cold phase to warm phase.The long-
term monitoring of climate change in the black-necked cranes overwintering area, reaches of the Yarlung Zangho River, is of
great significance for analyzing and accurately identifying the impact of climate change on the overwintering of black-necked

cranes distribution area habitat and strengthening the protection of overwintering area of black-necked cranes.
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Fig.1 Black-necked crane overwintering area distribution of the meteorological stations
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Fig.2 Temperature anomaly map in the overwintering area of black-necked crane
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Fig.3 Temperature anomaly map in the wintering period of black-necked crane
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Fig.4 Distribution of temperature variation trend in the overwintering area of black-necked crane
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Fig.5 Distribution of temperature variation trend in the wintering period of black-necked crane
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Fig.7 Periodic change of temperature in the wintering period of black-necked crane
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Fig.8 Mann-Kendall abrupt change test of temperature in the overwintering area of black-necked crane
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Fig.9 Mann-Kendall abrupt change test of temperature in the wintering period of black-necked crane

3 iHit54£iR

31 e

VB s S EL AT LR R A b B AR A R, BRI AT R T B R A AR I R A
AR B REURR X X SR T R L ek g m Y R, RARER R IR SRR HEC | A R A B
AR SOV ERREXT R A AR AL TR AR, 2 X IURRAE 4 AS R R A DR 2R (10 22 53, V8 Rt X% 4 R A 18 49 g 17
i fi] AR PR B B — 2 A MR 25 5 AR ST X AR AR AR AT 5T K B B S0 A b A3 A XA B SR AT
S 17 o S TR AR S S4B IR ARG 8 SR 2 1 T [ 1960—2016 4F 19 L 30K 0.274°C /102 | 3% 5% 1 X 734K
R A G, R R A i B A I SR TR S R AR PR ARG B 2 G e 42 b A 3 S o AR Y IR
A IS 0.52°C/10a, LAFEPRIG R 5 0.09°C /10a, H2iT 4= [ B R A WA, 22 B B s R ) S8 35 1 v X R 33
H 50 A DX A AR AR I B BTARAR X A, BASRS  A Hb S T B A 01 TR R BN B e 1 R I B 4
5 D X 2 A S i) U S AR — B, 2 AR Y 1) R AR H A 25 LA AR SR P ¥4 8 R 1 B 457 A

AR RE DR 55— U R B ) 5 R SR Bk DR RAEE TR WA R E TR
[7) DX 358 P9 SR S R K 8 53 AT A% R TRLE SO SE M P o3 A0 R DGR I R 22— Y B R AR A8 A B (e A5 2l 49 1 A
AR R AR X BLRE TSR A PRl B R B9 T, W RR A B S Al A A B XN, R
AR A b T B A S A VAR, TR M TR AR AR T AR S R X R TR T  A AR R A
X B AR A Bk 2 S | 43T A IR A bt A TR A T e R ) A A TR A S T R B TR A T v TR R IR
H T R D | SRS 3 E G S b S5 Bl b [ B AR T, AR T R B S % G Al 1) BRAR B
VEJ7 I R WAL LS AR 2512 (8 RIOBE | A0 T B S 4ES 1 0, £ b AR 38 ™ S Sy, T SR
AT V1 P 4 A A IO A 28 A P S A, R A A8 A X A A% 43 IX A 53 11 7 Sk s M A 5 R <A A b

http ; //www.ecologica.cn



114 TV S SR T A SRR A R 2 AR AL AR 3569

o T B SES A A Mo A X A AT 5T, 40 0o D 0TS A i (14 P b % L
32 458

(1)1980—2015 4=k 4 i A7 V1. 2 288 H A& M AR B S RIS 25 R AE 2B 22 B, 7 s TR 43R AE 1 R BOMAE 1
T A3 B SR AR T S AR S A B S 3 ik 4, A SR H R 22 RIS s B, IR B B
PEASAGFRIE B S, A28 AR P38 B i AR R A - B B AR TR S 0 S8 SR B I ARAE , L vh R 2 8k
AR 10 RN, 228 [BRAE e300 -3 R AR Ak AR 3 i i AR S AR S AR AR L R 3y
— B R R R g L AR S SR I TR A S R B A b X TR A, IR HER R 0.63°C/10a, 4
SRR B A2 AR AR S S AT S AR B, B 2R B A IR PG b3 ) b DX S i A A FL R b X
WA

(2) PSR A B A P2 SR S 248 i SRR B R IR AR b 3 5 A PR AR AR Tk 34 2 — 3L
P, SR G G R A HL34 T AR PR ARG R I v A T ) o v AR G A DR, AT PR R I R
0.09°C/10a, MM SIRTESS R AL H b 5 R AR bR s (B AR Tk 3 B 3 — B0 25 AR

(3) RIS B A M AP 38 SR AR - B AR ARATAE— A 4 AR 2 TR, HLORAE7E 18 AR Bk R4
SRS R H A ZEMIAEAE 2—3 AR R B IR R, A TP 38 0T S 40 i v R P 24 e AR IR ) ] 4
AR BRI A T HE AT, PR SR A M b A B P 38 R P ¥ e AR PR RAE R 35 AR R AT
GEAR SRR H AR A R A AR F S AR T3 B v R RN - 389 SR IR 98 AR A s A A A X ]
AR

£ 3L Hf ( References)

[ 1] A5, J, SFWEE, 25—k SRRAUARN AP [ 52X R AR, S50 28541, 2000, 34(3) ; 664-674.

[ 2] Parmesan C, Yohe G. A globally coherent fingerprint of climate change impacts across natural systems. Nature, 2003, 421(6918) : 37-42.

[ 3] Walther G R, Post E, Convey P, Menzel A, Parmesan C, Beebee T J C, Fromentin J M, Hoegh-Guldberg O, Bairlein F. Ecological responses to

recent climate change. Nature, 2002, 416(6879) : 389-395.

VR, HRIERE. SRR T [ & A 2. s a2k, 2000, 35(6) : 45-48.

A, AR, H SOk, AR T2 KBTI S (E30) . ShPENAY, 2006, 27(6) : 637-646.

ZERUL. TUCN BHESAPITshitRI. s #iT5T, 2014, 35(S1) : 3-9.

Li F S, Bishop M A. Ecology and conservation of Black-necked Cranes Grus nigricollis//Proceedings of the 22 International Ornithological

Congress. Johannesburg: BirdLife South Africa, 1999. 2533-2543.

[8] GHwI, ik, ZF@), dodr sl PURECRSES M SO B0k, 11304, 2008, 27(3) : 449-453.

[ 9] Bishop M A, Tsamchu D, Li F S. Number and distribution of Black-necked Cranes wintering in Zhigatse Prefecture, Tibet. Chinese Birds, 2012, 3
(3): 191-198.

[10] #lk, Uk, OYesid, PO — T WA " i B A A STRS R AR S A0 A . ARJEbklk K224z, 2016, 44(5) : 70-72, 83-83.

[11] s, B, Bishop M A. TORCBIEMA KBRS FIRAHL, 1994, (3): 12-13.

[12] Chandan P, Khan A, Takpa J, Hussain S A, Mehdi K, Jamwal P S, Rattan R, Khatoon N, Rigzin T, Anand A, Dutta P K, Ahmad T, Ghose P
S, Shrestha P, Theengh L T. Status and distribution of Black-necked Crane ( Grus nigricollis) in India. Zoological Research, 2014, 35(Sl1) .
39-50.

[13] LiuQ, Yang X J, LiF S, Wang K, Kong D J, Gu H J. Survey on number of black-necked cranes in Ruoergai wetland. China Crane News, 2009,

13(2) . 10-11.

1R, e MRS AT O ARSI AR, 2000, 20(2) : 293-298.

1 ORERE, RS, RN VYRR b i RS A A S AP RITE (BE30) . SiARESE, 1993, 14(3) : 251-251, 250-250.

[16] Bishop M A, ZERULL. AV HEAE I Bl Xof 74 B 4 MR ARG £ Pk S (W) ml AR A 2R A= 2 RE1 | 2002, 10(4) : 393-398.

1 RS, W, Bk, BRI ERUAE SN, shPiEdeak, 1980, (1): 19-24.

] OO, AR, BT, Sk, EAM, ke, 2R 0N RS E G B AR O D RS RN R B . ST, 2014, 35
(S1): 128-133.
[19] JRMR, GHesdy, Z@, ik, X7, b S s o0 400 i A (] B 8] 0 IC R AT D 19 . 8 M DTS 2 Be 27 4z, 2015, 30(6) : 22-25,

http ; //www.ecologica.cn



3570 JAE = 40 4

[20]
[21]
[22]
[23]
[24]

[25]
[26]
[27]
[28]

[29]

[30]
[31]

[32]
[33]
[34]

[35]

[35]
[36]

[37]
[38]
[39]
[40
[41
[42

[43
[44]

411-41.

FIALE. TR BRER RIS (Grus nigricollis ) ITHEMLR A B T PEAFHGBILR BT FE [ D], dbat. sEMLR-EF5ERE, 2006.
RERE, BHE, TARE, WA, 2959, 20, E%E, 200% BIUSITMETIIR. SR, 1993, 39(1) : 105-106.
L, BRIESC, MR, AR, ZERUL. =R Rl A SR ST A MLk i TR BRER. S ST, 2007, 28(4) : 353-361.
e, gkiksc, BRUN, mai, S, o EE R R R B RS AIIR. s TESE, 2005, 26(6) : 657-658.

Kong D J, Li F'S, Yang X J. Using bird banding and recovery to study the migration of Black-necked Cranes ( Grus nigricollis) in China. Zoological
Research, 2014, 35(S1) : 20-38.

EHL, BER, Bk, RLLE, Wk Z A INIEERA RIS B AT 0B S AR ANAE R IR R SIERTSE, 2009, 30(1) ; 74-82.
Bk BRI (Grus nigricollus) FTFAEZS RBSEFHIPAS. AW ZREME, 1997, 5(2) : 84-89.
CraH, BREZH, BN, BR. VRS RGP IR A BB RS R R A S tERTSE, 2014, 35(S1) : 205-207.
Liu Q, Yang J X, Yang X J, Zhao J L, Yu H Z. Foraging habitats and utilization distributions of Black-necked Cranes wintering at the Napahai
Wetland, China. Journal of Field Ornithology, 2010, 81(1) . 21-30.
PRk, bR, SR, YL Rt A SROA T P e A SRS SRR X T RE D I R RO AR R R R ARl A A AL, 2009, 28(4)
39-41, 46-46.
WrRSE, PESHE, AR, Rl E R YRR B AR R X L R TSR R k. WAL RN, 2016, 57(6) : 951-954.

Farrington J D, Zhang X L. The black-necked cranes of the Longbao national nature reserve, Qinghai, China. Mountain Research and
Development, 2013, 33(3) : 305-313.

R, BESY, RE, WHE, HEMR, RIER B I TE PR B A BRI, A3 S AR RS, 2012, 28(3)
243-248.
SAE, FIE. AT 6 RSB A TR . P E VB, 2011, 31(2) ; 464-475.
BREE, BUCTRGEHS T 5 BUNEAR (55 M) . bt SRR, 2007.
Schulz M, Mudelsee M. REDFIT ; estimating red-noise spectra directly from unevenly spaced paleoclimatic time series. Computers & Geosciences,
2002, 28(3) : 421-426.
Bz, HarE, REME. 1979—2014 FF2BEREF 5T 5 R B ARE. BT IERE, 2016, 12(5) : 374-381.
You Q L, Ren G Y, Fraedrich K, Kang S C, Ren Y Y, Wang P L. Winter temperature extremes in China and their possible causes. International
Journal of Climatology, 2013, 33(6) : 1444-1455.
Frauenfeld O W, Zhang T J, Serreze M C. Climate change and variability using European Centre for medium-range weather forecasts reanalysis
(EREA-40) temperatures on the Tibetan Plateau[ J]. Journal of Geophysical Research Atmos, 2005, 110 (D2) . D021011-9.
Duan A M, Wu G X, Zhang Q, Liu Y M. New proofs of the recent climate warming over the Tibetan Plateau as a result of the increasing greenhouse
gases emissions. Chinese Science Bulletin, 2006, 51(11) : 1396-1400.
Wu LY, Zhang J Y, Dong W J. Vegetation effects on mean daily maximum and minimum surface air temperatures over China. Chinese Science
Bulletin, 2011, 56(9) : 900-905.
RSN, RIS, AN, BAEMR, RS, ThEERE. b R ACRAR (X R AR R AN L. AR, 2018, 73(9) ¢ 1748-1764.

BT, R, SO, B, X%, TR SRR T TR0 R A S AT, R4, 2010, 29(6) : 1378-1385.
Schwartz M D. Green-wave phenology. Nature, 1998, 394(6696) : 839-840.
PRI, 2RI, A AHRLEE U I 2 5 BT S0 A2 A AR ST e AR R s . AR 28240, 2012, 32(8) : 2361-2370.
X4, EW, LA, M50, AR T 30a MU VLI Bl FENE i 3 A A8 Al MO AR AE AR R IR . A 255 R IR AR #2016,
32(2) . 243-251.

http ; //www.ecologica.cn



