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Fig. 1 Study area and the spatial distribution of weather stations



XX

B ACAE R LR AN K T B AR Al 3

BT . SE b FREH 9 A sl i R A T it s A 3 (1] 1 AN
1R AR mE ) FIARER 2 43 4500 2013 —2018
AR MK (4—10 H) HAEZE R, Hd, Hi A
(20154F 8 H gl ) S IR AN K Rk ] B R 2016—
2018 4F . A uli g M I(E 2 | B . 24RO
ZAR KR (4—10 H ) FUECE B BE S PR (5 B
WL TR o 4535 557 B AR W E L FTR , R
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Table 1 Detailed information of the 11 stations in Sygera Mountains

ZAETY 4—10 H Z4EF

By ZPE a4 K /m Peray OReC Wk it fmm A B
ELVE 94. 33°E 29. 67°N 2992 [lig73 9.5 711.8 2013—20184F
et 94. 47°E 29.57°N 3035 g7 9.4 666. 2 2013—20184F
1143k 94. 55°E 29. 55°N 3698 i3 4.5 648. 9 2013—20184F
1133 94. 60°E 29. 60°N 4160 [iip73 1.1 793.9 2013—20184F
1A 94. 65°F 29. 60°N 4553 [IFS R -1.3 1056. 9 2013—20184F
PRLk 94. 71°E 29. 66°N 4390 R 0.3 999.2 2013—20184F
A 94. 70°E 29. 65°N 3908 Ry 3.4 984. 8 2013—2018 4
il 94. 72°E 29. 73°N 3390 FR3 5.5 822.3 2013—20184F
AR Pl 94. 74°E 29. 76°N 3326 R 4.9 841.0 2013—20184F
Tl 94. 73°E 29. 82°N 3132 R 7.0 910.0 2013—20184F
Hr A 94, 87°E 29. 99°N 2438 Y 11. 1 844. 6 2016—20184F
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N (Guo etal, 2016;Zhang et al, 2018):
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o K i
4 ERHH
4.1 FiBBHE
4.1.1 IFRTHK

JHAR B 2R 1 (1Al o50) L P (5 43k 550)
FIZR I (7 N0 15 2013 —2018 4F 4% 4534 < iR 55 g
PP A3 AT 45 SR 2R 2 Fir o (DU 535 FOA AR B /NS,
JEPIAL, T, 0% B /INEUS —57, R/INBUS S =0 .

B A AR - AS0R 5 0 A 25 R 8 R R
A .2 (R?>0. 950, P<0.01),

2013-2018 4F (0 Z=H7 111 11 /> 15 4% 4F -39 <
98 % (1) 0. 59~0. 63 °C - (100m) ™", 1 F AR AL 4E
1y M 2016 4F, f &l N 2014 4F, 2013—2018 4E -1
A H0.60 °C - (100m) ~'; 7§ ¥ 45 4F 1 7E 0. 69~
0.72°C-(100m)~", PUs 5 (4 hi 1l —H, 2016 4F
AEAK, 2014 4E 2 fe i, 2013—2018 4E ZAEFH AN
0.71 °C - (100m) '; 7R ¥ & 4F 1 4 0.53~0.55
°C+(100m)~", S FHhi Ay A&, 2015
AELRAK, 2017 4E A Fx 5, 2013 —20184EZ4E 14 2
290.55°C-(100m) ™", it 2013—2018 4F A [ 4 B
ASAL T, TCIE e 0 2 L R A 2 PG 3 e 5 43 0k
LI PN 25 AT [] AR RRUE , AR PRABAEAEH /N

i <A Y R S TR AT 1= e == VA | N 17),8
FIRYE 2013 =20 18 AEAAFAEPR T, AE 341 5/0N, 2013—
20184 ZAEF- 34 T,53 51128 26. 3, 30. 7H124.3 °C.,
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Table 2 Result from the regression between annual temperature and elevation in Sygera Mountains from 2013 to 2018

juesialll [l 3 Ry
0y
2/[°C+(100m)™" ] T,/°C R’ aleC+(100m)] 7,/°C R’ AleC-(100m)™"] T,/°C R’

20134F 0. 63 27.2 0.955 0.71 30.5  0.997 0.53 23.2  0.980
2014 4F 0.63 27.6  0.954 0.72 3.0 0.998 0. 54 23.6  0.977
20154F 0.62 27.1 0.950 0.70 30.5  0.998 0.53 23.2 0.965
20164F 0.59 26.1 0.957 0. 69 30.3 1. 000 0.55 242 0.979
20174F 0. 60 26.5  0.959 0.70 30.9  0.999 0.55 24.4  0.983
20184F 0. 60 26. 1 0.955 0.71 30.8  0.999 0. 55 23.9  0.983

Py 0. 60 26.3  0.960 0.71 30.7  0.998 0.55 24.3  0.984

4.1.2 I=TEWL

SR ZEAR T F, EZERL 20132018 45
BIRECR A AL ., BRI K E
. BAKEMRE AR AE (8 2) . A ZERil ., PabE
RS 2 fe i (B B 22 AR IR, o R 2, YA
43 51°h 0. 64, 0.76 F10.60 °C - (100m) ™", {H =2
S AICAE H B ZE 1 WA R TR], ( ZE R0 R AR 3 A e
I B0y 2= S Rk R, LA 43 9 o 0. 56 Fl
0.51 °C-(100m) ™", T {5 2= 4 L1 PG 3 A e I AE 1) 2=
TN E ) 0. 66 °C+ (100m) ™",

BRI MAE R R I S . hE 2]
A, AR PSR AR I R I — B0 Sy ZE AU 2
BHEFAEZE XM .

4.1.3 1A%

2013—2018 4B Z= i 1113 H AR 8 )8 % 4 F R?
AL (B 3) R, Zhriln, Pl ARy A 27481k
W i H AR S SEA AR [F] o A AH T35 =5 9 0 ol
ST, WE &8 TR, TRELS A A
XEARLE 3 (a) ] Mg H RZZFLII &, BR T 2018
AE5—7 A LISL, B a0 A, 35 R RRAR
(11 A ZWRAE2 A RPAXHAR[E 3(b) 1.

Fl2 20132018 4F (A FHr 1L AR B TR I 22 158 1k
Fig. 2 The seasonal variations of multiyear average annual
air temperature lapse rates in Sygera Mountains from
2013 to 2018
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41 H10.81 °C - (100m) "] 1 2014 4F 2 H [0. 61
°C+(100m) "], T =3 2 S AL H Y02 2016 47 12
H, HAEA 514 0.47, 0. 58 F10. 42 °C+ (100m) ™",

TEAAFAE NI A28 MR b, A= hril . PE 3 AR
PeAE N H 2 s AR ¥ 0% 2016 4F, AR R

K3 20132018 4E G FHLINEA 2 (a) MR (b) 21k
Fig. 3 Monthly variations of 4 (a) and R* (b) in the Sygera Mountains from 2013 to 2018
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2018 4. 71l 2016 4F 12018 4F4E N H 4481k
W B2 43501 4 0. 20 F10. 11 °C - (100m) ™ ; I 2016 4F
12018443514 0. 23 F10. 12 °C+ (100m) ™" 5 Z= 3k 1)
90.20410. 10 °C+ (100m)™",

T T R 1 A e R Y 45
Ak, ARSCHE T 2013—2018 4E (27 111, PUBE AN
IRYET- 35 A YRR (E 4) , BRI F AR
W PSRN AR AE A A ARk i AR — 3, 1

M1 A TFEGRBEIN, VI 3 H 18 8 e — 47 1 e
[0.78 °C+(100m)™" ], T (2= L AN AR B AE 4 H ik 5]
— AR E AL 0. 66 °C(100m)™!, Pl
0.61°C-(100m)™"], M5 —EH 6 H AT TR
# il e A AfARE, 7 H UGB 7Y
B RTE 6 H A FEml F— EH TR, 28 HikFH K
B, mifg X% bt R¥e g X&g LF, 8 A
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Fig. 4 The multiyear average monthly air temperature lapse rates of Sygera Mountains from 2013 to 2018

4.2 PEIKEEFE

F3 R 2013—2018 4F 4—10 J FE/K &
3 AT E D e S = A B B I =W |4
2017 4F 4—10 A B B E 5 R A B %21k
(95% EAEE), p A 17. 1 mm- (100m) "5 FaHE

122018 4F: 4—10 J B /K fE 5 i 55 Vg 440 ao b 25 Pk
%, f2716.9 mm- (100m) ™' (R=0. 90, P<0.05); &<
BEHBR 2016 4F41, 4—10 H oK e it 5 1 38
i B E HKOSE KB, 2013 —2018 444 4 10. 5
mm- (100m)™"'(R*=0. 69, P<0.05).

*3 BFf1L2013-201844-10 AE/KE 5K E RS
Table 3 Year-to-year regression analysis of precipitation (from April to October) and
altitude on Sygera Mountain from 2013 to 2018

= Al [k Ry
Ay
A/Llmm- (100m)™"] R P B/Llmm- (100m)™"] R’ P p/lmm- (100m)~"] R’ P

2013 16. 6 0.35 >0. 05 19.7 0.46  >0.05 15.6 0.86  <0.01"
2014 10.9 0.18  >0.05 13.9 0.39  >0.05 7.8 0.67  <0.05
2015 12.8 0.27  >0.05 12.7 0.29  >0.05 15.0 0.80  <0.05
2016 13.2 0.34  >0.05 25.2 0.76  >0.05 12.1 0.47  >0.05
2017 17.1 0.37  <0.05" 28. 4 0.71 >0. 05 15.5 0. 68 <0. 05"
2018 8.6 0.29  >0.05 16.9 0.90  <0.05" 5.1 0.57 <0. 05"
- 11.0 0.29  >0.05 19.5 0.64  >0.05 10.5 0.72  <0.05

ARl TR
] 5 8 7 BA 2 0 2 L 1L DY S AN 2R 35 2 XU (6—

9 H)FEAEZERMI(4—5 H , 10 H) Bk it Sk bl
REEA, P AR KUY | AR 0 e XU o

K6, FAK A6 BE 43 5K B 95,9 mm:+ (100m) ™' (R*=
0.82, P<0.05) 1 8.1 mm- (100m) ' (R>=0. 76, P
<0.05),
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Fig. 5 Regression analysis results between precipitation and altitude on the western (a, b) and

eastern slope (¢, d) of Sygera Mountain in the monsoon and non-monsoon periods

2013—2018 445 H %K i 5 IR0 5 R 11 5
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8 H[3.1 mm- (100m)~", R™=0.95, P<0.01 ][ /K iz
B A B 2 Ak

5 iFig

SRR R

R 11 A3 ST ok A9 2013 —2018 4F
ZAEHI 240,60 °C+ (100m) ™", WS T Liang et al
(2011) I F AR AFF 5 v B2 BT FORR R A 0 T B A
F190. 66 °C- (100m) ™" Xt 5 57 i 5 O A 1 25
BT, BZhiil 45T Wang et al (2011) F] 3
3G e JE N L SR 0 106 G il 1345 3 g i A il 3
TR A 0. 48 °C - (100m) ™, 55 175 7 5 J P b
A IS 32 L1 2 98 T 30 0. 48 °C - (100m) ™ (U STk,
4, 2018) Ik 0 m 3% 9 AN PF (Kattel et al, 2015) ,
{HAIX T Zhang et al (2018) F| H 51 )5t 86 A~ % i 11
AR AT R SR 0. 73 °C+ (100m) ™, [FIAEAR T 55
JR P ST R 1L 0. 83~0. 89 °C - (100m) ™' (37 IR

5.1

T4, 2007) FIERIEALIE 19 0. 78 °C+ (100m) ™" (ZE FH
&, 2013),

WA BRI X FFSE, ARERMER
RRIE 55 75 98 5 B AR i A PSR 45 5 — 3 (Guo
et al, 2016; Wang et al, 2018; Katttel et al, 2018) ,
5 8 P LR R I A 2 e, kA R
LR (PMVAERE, 20185 ISCRAT, 2018) .

e Hl ., PEERIAR 3, 2013—2018 4R H 2
BEAHRAE 1—5 F = TAME (K 3), 52 B 2= XU
S 6—9 H AL TAHXI IR, Heah R [RIAE 52 E B
2 IS W) 11 75 6K 1 AR T St DX R 5 D i e 3
EA R4 R — 2 (X RIZE, 2013 ; Immerzeel et al,
2014;Kattel et al, 2015, 2018; Wang et al, 2018),

FRAE b SCRR BB BCR AR A R, P A TR
AR RE | 0 RE G RE B, 38 T X0
BFEAR R 3 A (322, K12~4) ., X W] HE-S5 VG B Y 2k {4k
Bk D TARBA LR D . —BORULREK R 2
M7 B, A ARG TR R b i T B R AR
A o R ARG o, R AR 3 R AR (2R
BE4E, 2006; XIARNIAE, 2013) o 355 D h Ak ik
I TR SR BE bR, SR AR T AL e 45
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SRR | 2013 ;Kattel et al, 2013, 2015)
5.2 MEKHEERETH

Rk EELE R ow , BRIl VYRR B R
KRR E S, LI aFRiL, I KZH
13 VA K AR I 19 2016 41 B 7K 12 5 T4 04 01 03 56 R AN
BEIm T BRI . 2013—2018 4R34 H ¥l i
N, REBOT K SR 0 RE 56 R A 2%
PEREES . B AR AE T e g i S HL 8] Rl L X (Guo et al,
2016) 1) S Fr A 11 B 3% (Putkonen, 2004) | B3 111
(Wang et al, 2017) . KL (X{RIELE, 2011) FI&H
R LR B CGEHMEESS: , 2009) 254 B A BIRTFSE s
R 7K e Bty LA Bl Vg B0 = T Bk S 35 m, FEK s
JE AT LA b B SRS R K 9/ . AHAE R I B R
FEi R (25T, 2018) | b e (i 45
1999) . LRG3 (B F A, 2007) . A&V B B
(FEFHFEE, 2017) DA R B — vk 43 (7 4055
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Abstract: Investigating the spatiotemporal patterns of temperature lapse rates and precipitation gradients can
contribute to a better understanding of the physiological and ecological mechanism controlling the altitudinal zon-
ality of plants and animals in the Sygera Mountains, and can also provide reliable parameters for future hydrolog-
ical modelling in basins of the region. The regression analysis between air temperature and elevation and between
precipitation and elevation is conducted based on the daily air temperature and precipitation (from April to Octo-
ber) observations from 11 meteorological stations in the Sygera Mountains. The results show that: (1) The multi-
year average annual air temperature lapse rate of the Sygera Mountains has relatively small interannual variation
(from 2013 to 2018) with the averaged lapse rates as 0. 71, 0. 55 and 0. 60 °C - (100m) "' for the western, the
eastern and the both slopes, respectively. (2) As for seasonal variation, the air temperature lapse rate is relative-
ly steep in winter and spring, and relatively shallow in summer and autumn. As a whole, the air temperature
lapse rate of the Sygera Mountains is relatively shallow during the monsoon season (from June to September) un-
der the strong influence of the Indian monsoon, and this is consistent with the findings in other parts of the Tibet-
an Plateau where similar impacts from the Indian monsoon can be observed. (3) The comparison between slopes
shows that the temperature lapse rate of the western slope is always steeper than that of the eastern slope in the
same period, which could be linked with the less precipitation of the western slope compared with the eastern
slope. (4) The correlation between annual precipitation (from 2013 to 2018) and elevation on the western slope
is not statistically significant, whereas the correlation is indeed significant for the eastern slope, with the multi-
year average annual precipitation gradient as 10. 5 mm- (100m)". (5) In terms of the comparison of the precipita-
tion gradients between the monsoon and the non-monsoon periods, the situation is very complex. On the western
slope, the precipitation increases with the elevation in the non-monsoon period, but does not show obvious trend
with elevation in the monsoon period. On the eastern slope no obvious trends of precipitation with elevation are
found in either the monsoon or the non-monsoon periods. There is an elevation band with relatively low precipita-
tion in the middle-elevation area of the Sygera Mountains in both the western (3035~3698 m) and the eastern
slopes (3326~3390 m). However, it should be noted that in the high-elevation areas the precipitation consistent-
ly increases with elevation for the both periods and the both slopes.

Key words: Air temperature lapse rate; precipitation gradient; west slope; east slope; Sygera Mountains



