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A climate diagram atlas of Qingzang Plateau
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Abstract

Climate diagram can be used to reflect visually observation data of temperature and precipitation as well as
information of weather stations. It is an effective tool for studying the relationship between vegetation and
climate. This paper aims to provide the atlas of climate diagrams of the Qingzang Plateau, based on the 30-year
averaged observational records of national surface weather stations during 1951-1980 and 1981-2010, respectively,
in order to understand the plateau climate feature of every vegetation region and to further explore the vegetation-
climate relationships on the plateau. The atlas of climate diagrams of 205 weather stations on the Qingzang
Plateau for both the two 30-year periods were produced according to the standard of climate diagrams in
Vegetation of China. Results showed that the temperature and precipitation of the Qingzang Plateau were overall
low in the whole year but relatively higher in summer, and differed obviously among different vegetation regions.
The mean annual temperature and annual precipitation showed an increasing trend from the first 30-year period of
1951-1980 to the later one of 1981-2010. Although the number of weather stations in the western plateau is very
sparse, this climate diagram dataset covers every vegetation regions of the plateau surface. This atlas can be used
effectively to study the relationships between vegetation and climate, and conveniently to display the climate
environment of the plateau.

Key words climate diagram; atlas; Qingzang Plateau; vegetation region; climate change

Hu XF, Wei LF, Cheng Q, Wu XQ, Ni J (2022). A climate diagram atlas of Qingzang Plateau. Chinese Journal of Plant Ecology, 46,
484-492. DOI: 10.17521/cjpe.2021.0360

RAESRFAE SR EE R B A BB, &N IX AR R B B 177 20, (H EHATZ
WL B A R EER AR SR AR WA U P AL
T2y, 1994), (ERPB AR, d R i A PR A S U T & Walter M Lieth (1960)
MAfEEIf# (climate diagram)iX — (405, XaAK  KIEH A2 DS UK R —Ff T A,
Wschs H iReceived: 2021-10-11  #:5% H ] Accepted: 2021-12-02
FEWH: 5 R R o5 AR =% 20T 7001 H (2019QZKK04020302) . Supported by the Second Tibetan Plateau Scientific Expedition and Research

(STPE) Program (2019QZKK04020302).
* J# {5 {F# Corresponding author (nijian@zjnu.edu.cn)

©U 00000 Chinese Journal of Plant Ecology



TR H e B AR B U RIR . BEKSE R bR
(1) 22 B, A b T LA Do skt g e o A <A i
(Breckle, 2002). Walter (1985)7E 5 AR 77 B4R 1A
ROPER B, MR R EME L5, NERER
FrASIR], AE 2t il B h 48 5 78 e s th 42 AT
ot VB AR 28 R =T AR IR R A AR . 7
— ok ] L FBT 2l REK R 2R, MU E AR E
IR LR, RO R0 2 o R T AR . AR
Gaussen (1954) [FAJF 7T, U5 B Je B /K & %1 5 18 B A
10 °C = 20 mm73 & b e B S5 SEFRR L
{H B JE B X 2% R 10 °C = 30 mm, LLEEIEZE
Hh R T 2RI

WalterffiLieth (1960)4k itk L3 5¢ R 2] T 2 X
WAEY SR AR, HEAT A ERAE A 4 A R
Walter-Lieth < f A 7T LA W e I g 3 A i o 22
SR (7% =7 R R /G [ RS R B L R W P it
TR 2R Al B A S, JF BRI — 2P RV 2
SRS B BRI RN, TEAREN
K iR, — PR RIRAE0 °CRL ) H 4L,
DA K % 7K [ 25 (48] dann A 47 mT ) FH ) K B e v B
BRI A BI0KE) . SEE g O B BB RE N
LA A8 [R) S0 AL () AS [R) A 4 [X 48 (Breckle, 2002)F#
T - 338/ M 5% 2R (Afshar et all., 2018)%% i & () iff
FiH . Zepner%% (2021) F K Sk s i 2 B &
(https://climatecharts.net/), #&f T = {5 F 4 ml 1 4k
Ihfg, BERSEE TSR & U 00 EE 1 1E 4 BRAN [ 3
X AR R

REAEESTEEE (P EEY) &3 EH
B w23 2=, 1980) 7 5| A FHAE T Walter-Lieth ™,
i IR, R RN AR S oK R TME S B
B, HT e EA RO AR IR 6wl 2
T ORISR, X TR E AR 5 AR SR K
FETARRAER . BAE S 404 5L, Al B AR >
TEE AN SCER B (R ERERE) L3RR, FRE
KRG kI T AR D I B R] AR A R
(MRFESIEE, 2004), X HBRR G T A5 B AR B A fig
RRAEIR AR IL . H 1980 LIk, FRESR R G4
HRWIE L, ATz, M E K, WD
SEbRAE SR, BRSO I, IR R
E AR R GBS B, HEmE TR
PRfE b A 5 SRR

T R AL B R R, M A, B S 2R,

EAUH CAE H U R X R R A 485
HAEMFRESIR AR A, [N, EE RS
Wags, BRI BURX . BT B L
B, mEAR G, IR, R SR
Ao a4, T EASRR I E KGR B T
(http://data.cma.cn) CL 48X 41 23T TREE AR B3
H s e, AR TA NP E i R R
Hlf, 2ol S ISR, oAy A R B o 22 S
DR — A VR 2R B 7 e X R R SR I OR R
B Bt Al

1 MRAFE

1.1 WAREXER

O e B AL T 3R E 75 6 (73.432104.67° E,
25.98239.82° N), “F-34ifF#k4 000 mLL I, #FkH
“HEFEE =M. WAEL . BRI, &R
LA E R S Bk, IR JESE R, SEIAR
AR, WIRTE ZEOR, R IR
JRFEHT AR 2 Fh A, KRR E AR, TERCT LS
FERME N AR, WA BIHALARMR . FEA L A,
B JR RN FESEAR 0 23 A 1) 22 PR At 28 2 (e A B G
|2 7143, 1980).
1.2 SiEERGH

GGk A I A R T 195119804 (1
RS G RHRNE, 1984)R11981-20104F (H K A 48}
AR L) Kb E G e S R RS BRI
T 6 (https:/Awww.cwb.gov.tw) F B [ i T 2 4% b
VAR A HHE £ 1951198045 4 & ub W %
PR N T 32 10 4 [ 67 34 [ 52 J5E e il AN 6 A 4,
AL HE 200/ A NS 1R 1) 58— sl 8 S 3l
1 B0 3%, 1981201075 % 4 ufi I I £ 4% 0, 4%
2 1524 [ SR e, . FEAR R — Bk S Rl % .
{H TR ES G G 5 GO 5 A R T4
T2 DL 5K 90 BRAE R HIAT B ) ) o 10 AT R4S D
(ZEARRR G 4R M2, 1998), NI B
¥ SNBSS E S Tt S iR

53 )34 BT ek e Ji A X 1) 1054 (E11A) #1100
(F1B)Ar T A FFE# X (B IC) W E K R &
ul, KAE GRS D) TR AR IE, S—FE
1981-20104FAH [l 5 ub 44 (Ft 5% 1) AT LAE Y, HTAT

1) RHEH (2006). H[EHLTH SR G 54 (1950-2004) 7 HE 155 LA A
HES RS, PESRFER2006FE SR ET AR 2
Wi gk, dbxE. 87-97.

DOI: 10.17521/cjpe.2021.0360

©U 00000 Chinese Journal of Plant Ecology



486 HEYIAEZS2E4R Chinese Journal of Plant Ecology 2022, 46 (4): 484-492

AR B
350 = 350 -
300 = 300 -
SEEW Do S&aY ane
25° I Weather station 250 Weather station
1 1951-1980 . 1981-2010
E 80° 90° 100° E 80° 90° 100°
120 D
E 100 .
° 8
3 o 80
1=}
B
‘g 60
30 z 40
z
o 20}
25°
1950 1960 1970 1980 1990 2000 2010
E 80° 90° 100° 4} Year

Bl HEeE R X SR AW 5. A, 1951-19804F . B, 1981-20104F. C, H#k X &I, D, 1951-20104F & k%= A8 k. 11, BE
TR T R ARG N, BRAR AT R VA AR AT IV, TP SRR AR X3 IVAI, AETE R % 3R R S b
A IVAIL, ARSI A R SR R IVBI, PO R SR AR, VB, AT L SR AT AR, vV, B SRR
MRy AR VBI, JERGHTRATITAR, PR SRR MR VI, R R DX VAR, I R R M VN, I I X I
VIIBI, IR BEARTEBI, VIBIL, B HEA ., SFREARTTEHAT, VI, 58 I m S X VITIA, = JEREA

R T, VINLATL, €5 b, VINBI, 5 2E 5 R, VINBI, Sk S E R VINICE, mPESeaEs; VINICI, 7
TR . R IX R AR R AR A R 42 (1:1 000 000)) (HF IR 2 e b R 0 B 4 25 B 4, 2001) 224l

Fig. 1 Spatial distribution of weather stations on the Qingzang Plateau. A, 1951-1980. B, 1981-2010. C, Vegetation regionalization
map. D, Temporal change of the number of stations. Ill, warm-temperate deciduous broadleaf forest region; Illii, southern
warm-temperate deciduous Quercus forest zone; 1V, subtropical broadleaf evergreen forest region; I\VAI, northern subtropical broad-
leaf evergreen and deciduous forest zone; I1\VAIi, middle subtropical broadleaf evergreen forest zone; IVBI, middle subtropical broad-
leaf evergreen forest zone; IVBiii, subtropical mountains cold-temperate needleleaf forest zone; V, tropical monsoon rain forest and
rain forest region; VVBi, northern tropical seasonal rain forest, semi-evergreen monsoon rain forest zone; VI, temperate steppe region;
VIAii, southern temperate steppe zone; V11, temperate desert region; VIIBi, temperate semi-shrubby and shrubby desert zone; VIIBii,
warm-temperate shrubby and semi-shrubby desert zone; V111, Qingzang Plateau alpine vegetation region; VII1Ai, subalpine scrub and
alpine meadow zone; VII1Aii, alpine meadow zone; VIIIBI, alpine steppe zone; VIIIBii, temperate steppe zone; VIIICi, alpine desert
zone; VIIICii, temperate desert zone. Vegetation regionalization map was drew based on Vegetation Atlas of China (1:1 000 000)
(The Editorial Committee of Vegetation Map of China, Chinese Academy of Sciences, 2001).
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Table 1 Changes of temperature and precipitation on the Qingzang Plateau
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Fig. 2 Differences of climatic variables in stations with the same location during 1951-1980 and 1981-2010.

DOI: 10.17521/cjpe.2021.0360

©U 00000 Chinese Journal of Plant Ecology



488 HEHYIAEZS2#4R Chinese Journal of Plant Ecology 2022, 46 (4): 484-492

WD, PR N AR S 3L.7 mm. %6 uh AR
B¢ fe i (1 2C) AR i 3 1K iR (¥12D) A8 4k B ¥
73 A 38FN364 & uh il sk AR LR B I L °C. MH
FRVE R WS, 70 Mo I 22 A 3 7 A A AE,
198120104 B 8w [1%) A By F vy S URAR 48 T 117 304
BN T 8.3 °C, Yeyein b 1 ik i i IR IR PEAR T
11.4 °C, F4b & b 75 PR /B T) B A bl o Ji B A8 40K,
SXoF B it A S A e AR o AT S AR R B AR AL 25 R
B, TR e St X S AR TR I R
23 SETUHTETR

TR e R A A A X 8 S R R bR (R 2) A K
RENE & o =0 B (S V) R B, & I fis 4
MR E. BdumeE. BfRKR, KE8E6u
LIS SR (R A K TR bR Bk 2 B HE s, HEpE
W SR FR . FEAR AR I . A [FRE e X 3
W, ASFE RS Hb S 10 Sl 2. A B SRR R
s, YL SR [FIRE R I R 22

T e 5 P G b A A i T S X A vy
2 TR O R

Table 2 Characteristics of climate in different vegetation regions on the
Qingzang Plateau

e Ay M X35 Vegetation region

Climate Years

variable m v v VeV VIl

T (°C) 1951-1980 3.2 70 37 4.2 1.6 0.4
1981-2010 41 89 80 6.2 33 1.3

T1(°C) 1951-1980 9.0 -23 47 -9.7 -127 -111
1981-2010 -7.7 -03 08 -7.0 -105 -10.0

T7 (°C) 1951-1980 13.7 150 112 156 142 106

19812010 143 168 149 174 158 114

Tmax (°C) 1951-1980 320 36.7 319 351 355 320
19812010 350 39.0 326 403 364 337
Trmin (°C) 1951-1980 -28.5 -33.7 -33.2 341 -39.6 48.1
19812010 -27.9 -30.6 -19.1 -31.9 -32.0 —45.2
P (mm) 1951-1980 487.1 701.3 550.3 407.8 202.0 435.2
1981-2010 5035 677.9 723.3 388.0 169.5 452.6
Nimin < 0 1951-1980 53 52 60 63 74 80

1981-2010 62 42 40 55 69 77

I, BRI R X3 IV TR & SRR X, v, e EW
Ry FARDKHR; VI, RS R X8 VI, IRASREEIX IR VNI, 59 5
FER XA T, FFF3UR; To, VA PIIRIE; T7, 7H FIRR; Tiax, 1R
Ui b L Tonin, BRI IR P, AEBEZK R Nimin < 0, P RAR R
/NF0 °CHI A 13

111, warm-temperate deciduous broadleaf forest region; IV, subtropical
broadleaf evergreen forest region; V, tropical monsoon rain forest and rain

forest region; VI, temperate steppe region; VI, temperate desert region; VIII,

Qingzang Plateau alpine vegetation region. T, mean annual air temperature;
Ti1, mean air temperature in January; Tz, mean air temperature in July; Trmax,
absolute maximum air temperature; Tmin, absolute minimum air temperature;
P, mean annual precipitation; Nmin <0, number of months with mean mini-
mum temperature below 0 <C.
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Mgl BEsRBXSEERRA

Supplement I  Example of climate diagram of Qingzang Plateau

2 5 6
1--- EL3(2589.2 m) 12.9 °C 497. 0 mm 3¢
3---N 30°00" E 99°06' (30-30) {200
. . 16- C b 11100
9--379 501 4 e 41007150
40+ 14-7] ‘» {80 {120
30f H 190
20F y. 160
18-~
10(13 -~ /_f_/ 4130
= N
10--—11.6 1
Lok 12 ;
-20" .

1, ¥4, 2, WHGRE(m); 3, 4, 4, &%, 5, EPHSE(CC); 6, FERFKEMM); 7, IRMIELS 8, FKEMMAELL; 9,
ey e i il (°C); 10, M A AR(C); 11, ~FEIRACURIRT 0 CRIA M, 12, #mCURMCT 0 CrH 4; 18, A-FH
SRR 14, ABOKEIIZ(10 'C =20 mm); 15, HFBKEIIZE(10 C =30 mm); 16, H FF/KE#E 100 mm (LUK G EIFE
R); 17, WE (LA A FHOR); 18, FRBI(LAAER); 19, FHFREH(CARERR). ZUERMSE ChERKD (hER R
B/ A2z, 1980)2: 1.

1, station; 2, altitude (m); 3, latitude; 4, longitude; 5, mean annual air temperature (<C); 6, mean annual precipitation (mm); 7, number
of years of temperature observation; 8, number of years of precipitation observation; 9, absolute maximum air temperature (<C); 10,
absolute minimum air temperature (<C); 11, months with a mean daily minimum air temperature below 0 <C; 12, months with abso-
lute minimum air temperature below 0 <C; 13, curve of mean monthly air temperature; 14, curve of monthly precipitation (10 T =20
mm); 15, curve of monthly precipitation (10 <C = 30 mm); 16, mean monthly precipitation = 100 mm (grey areas); 17, humid pe-
riod (vertical hatching); 18, drought period (dotted). 19, semi-drought period (horizontal hatching). The climate diagram was drew
based on Vegetation of China (The Editorial Committee of Vegetation of China, 1980).

Ml BEsERX1951-1980F11981-2010F A S K AMEAER
Supplement Il Basic information of selected weather stations on the Qingzang Plateau during 1951-1980 and 1981-2010

https://www.plant-ecology.com/fileup/1005-264X/PDF/cjpe.2021.0360-S2.x1sx

MR s /RE#X1951-1980F11981-20104F & S uh SUREIEE
Supplement Il Atlas of climate diagrams of selected weather stations on the Qingzang Plateau during 1951-1980 and
1981-2010

https://www.plant-ecology.com/fileup/1005-264X/PDF/cjpe.2021.0360-S3.pdf
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