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Response of Populus euphratica Annual Rings to Meteorological Factors

in Yurungkash and Cele River Basins of Xinjiang
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Resources in Arid Zone of Xinjiang, Urumgi 830054, China)

Abstract: Based on the theory of tree ring and climatology, Populus euphratica along the lower reaches of
Yurungkash River and Cele River in Hotan area of Xinjiang was taken as the research object. Based on the

corresponding meteorological factors in the watershed, dust weather days, the runoff of Cele River, the
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response characteristics of P. euphratica in two basins to meteorological factors were analyzed to deter-
mine the characteristics of P. euphratica in the growth process of the arid desert area. The climate limit-
ing factors provide theoretical basis for promoting the ecological restoration of P. euphratica and sand-
dustweather prevention. The results showed that: (1) during 1976 —2018, the meteorological conditions
of these two river basins were basically the same. The average annual temperature showed an obvious up-
ward trend, the average annual precipitation showed a fluctuating upward trend, the relative humidity of
the atmosphere showed a downward trend, the average annual sandstorm, blowing sand, and floating dust
days all show a significant downward trend; the P. euphratica annual ring index in the Yurungkash River
Basin showed a significant increase first and then the overall trend of gentle changes, while the P. euph-
ratica annual ring index in the Cele River Basin has shown a significant upward trend since 1985. (2) The
response of tree ring index of P. euphratica in the Cele River Basin to annual meteorological factors was
significantly higher than that in the Yurungkash River Basin, and tree ring index of the Cele River Basin
had a significant positive correlation with annual temperature (P<Z0.01). However, the ring index of P.
euphratica has no significant effect on annual precipitation and relative index of atmosphere. (3) There
was a significant negative correlation between ring index of P. euphratica and relative humidity in Febru-
ary in the Yurungkash River Basin (P<C0. 05); there was a significant positive correlation between ring in-
dex of P. euphratica and temperature in March, April, September and October in the Cele River Basin,
and there was a significant negative correlation between ring index of P. euphratica and relative humidity
in June (P<C0.05), and there was a significant negative correlation between ring index of P. euphratica
and runoff in February and April. (4) The annual ring index of P. euphratica in the Yurungkash River
Basin has a significant negative correlation with the days of dust storms and blowing sand in autumn and
winter; except January and February, and the annual ring index of P. euphratica in the Cele River Basin
has a significant negative correlation with monthly sand dust weather days. The study showed that two ba-
sins have sparse precipitation and large evaporation. The water source for the growth of P. euphratica
mainly depends on the supply of groundwater and surface runoff. The annual ring index of P. euphratica
in the Cele River Basin is obviously affected by temperature, runoff and reservoir construction.

Key words: Yurungkash River Basin; Cele River Basin; Populus euphratica ring; meteorological factors
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Table 1 Basic situation of P. euphratica ring collection in Yurungkash River and Cele River Basin

SR b X SRR O /R ) - T i A @pOEE SN TFE EE4N IEE
Samplin Vqr . Number of samples Average tree  Mean diameter at Maximum diameter at Minimum
Sampling arca (trees/cores) age/a breast height/cm breast height/cm DBH/cm
FWE A Yurungkash River Basin 11/23 27.35 13.28 17.2 8
SN Hi L Cele River Basin 10/20 26.58 13.17 16.1 10.2
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Fig. 2 Variation trend between annual ring index and meteorological factors in Yurungkash River Basin
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Fig.3 Variation trend between annual ring index and meteorological factors in Cele River Basin
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Table 2 Correlation analysis matrix between ring index and meteorological factors of P. euphratica

in Yurungkash River Basin
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Table 3 Correlation analysis matrix between ring index and meteorological factors of P. euphratica in Cele River Basin

1

A AR e gk i pegpy PPHEC R ERERE
Ei=X N Annual BRSO e Suw Sand Days of Average
I . average Precipitation Relative Sandstorm . . 1
ndex rmne temperature /mm humidity/ % days/d blowing floating annud
index p/e ¢ / v/ ays days/d dust/d  runoff/km®
AERHE AL Annual ring index 1
AEHIR R Annual average temperature/°C 0.56" 1
[ 7K Precipitation/mm 0.22 0.06 1
MXHEFE Relative humidity/ % —0.25 —0. 46 0.54 1
b2 %% H $X Sandstorm days/d —0.43 —0.53" —0.04 0.11 1
7> H % Sand blowing days/d —0.66 —0.66" —0.19 0.29 0.83" 1
% 72 H %L Days of floating dust/d —0. 66 —0. 64 —0.21 0.26 0.75" 0.87 1
AEPIAR i Average annual runoff/km’ —0.10 —0.51 0.33 0.39 0.47 0.51 0.49™ 1
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Table 4 Correlation analysis between annual ring index of P. euphratica and monthly meteorological elements
in Yurungkash River Basin
A R Mk MM WA 5k H A Wb HE A H
Month Tcmpgltaturc Precipitation Relative humidity Sandstorm Sand blowing Days of floating
/°C /mm /% days/d days/d dust/d
12 —0.06 —0.02 0.11 0.01 —0.45" —0.23
1 0.13 —0.06 0.02 —0.48" —0.35" —0.25
2 0. 30 —0.10 —0.35" —0.26 —0.22 0.06
3 0.01 0.07 —0.18 —0.19 —0.19 0.01
4 0.02 0.06 —0.03 —0.36" —0.17 —0.29
5 —0.05 0. 10 0. 06 —0.29 —0.28 —0.22
6 0. 04 —0.14 —0.16 —0.08 —0.03 —0.09
7 0.02 0.25 0.09 —0. 26 —0.34" —0.09
8 0.21 —0.02 —0.13 —0.25 —0.27 —0.08
9 0.22 0.04 —0.09 —0.49" —0.53" 0.03
10 0.03 —0.13 —0.09 —0.33" —0.30 —0.06
11 0.19 0.14 —0.29 0.25 0. 04 0. 04
x5 XRYURBAGEREREANSKEZHEXES N
Table 5 Correlation analysis between annual ring index of P. euphratica and monthly meteorological
elements in Cele River Basin
1 - R K AR X 36 W7 H Wb H A AR R
Month emperature Precipitation Rellaluveo Sandstorm Sand blowing Days of floating Runoff/km®
/°C /mm humidity/ % days/d days/d dust/d
12 0.17 0.08 —0.01 —0.15 —0.28 —0.19 1
1 0.02 0.07 0. 04 —0.06 —0.21 —0.07 —0.16
2 0.17 0.17 0.16 —0.42" —0.33 —0.42" —0. 40
3 0.48" —0.13 —0.28 —0.35" —0.55" —0.43" —0.29
4 0.38" 0.12 —0.23 —0.29 —0.45" —0.62" —0.56"
5 0.32 0.16 —0.14 —0.24 —0.65" —0.637 —0.16
6 0.20 0.07 —0.14 —0.41" —0.42" —0.60" 0
7 0.23 0.21 —0. 26 —0.08 —0.40" —0.53" —0.22
8 0. 30 —0.04 —0.34" —0.33 —0. 30 —0.61" —0.03
9 0.51° 0.12 —0.3 —0.23 —0.477 —0.627 —0.08
10 0.55" —0.06 —0.38" —0. 26 —0.54" —0.41" 0.29
11 0.29 0.07 0.02 —0.20 —0.38" —0.39" —0.18

Wiy GFEHBOE—FEZNGBRT 1.2 Ahsh 20
FEARYRERFNOEAMCERR, 5 2 AWt
RWEFEMHAMIE(P<<0.05),5 4 ARG MAERZ 2
e 583 1) FUAH DG (P <<0. 01) , SR TS 13l K
2 FI Gy R 4 A2 00 i 20 o A% B i3 R TR L K
B, SRR ARG, Lz, LK E/N, R
AR R AR L A R R A SR T AL SR B B
F B ORTOICRE WA I AR TR BRIk A T K

AN S T H3 55 A AR /b B B 1 A R AR
ST AR O AR SR RO O A A R A K
ZHEENTA —ERN KR B EHEOT T
AT PSR A A 1) AR 5 AR R AR AT
AR A S PR 22 A B 52 ) T 5 ) A2 3 D
AU ST BT A A 4 BN () R R ) 3 A L 5 T
T F) 228 3 R K A7 SR R R I B T Y
Keghte
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Xt HEAE S DX A 4F 8 48 RO UG 5 B4
AT 5 SR A TR I e A A 1] A K R PR R
ANJRAR [ L ST 9 A 4 A S AR IR AE 0. 01
S NP FICE SR S R K
2 EAR M A58 — B0 5 AR AT B ST
AL v R 5 AR R ) A B A S PR A
VAN — B, T I A1 0] U A A 4 4 RS AU R
PSR Z AN 6 e v AT 18 S X A B A i b
Z R P OX I SRR 0 Y K AR W A AR R R 2R A R Y
Koy A, e AT S 2 H Ay i R AR X IR
JETE 0. 05 KPR E R 5 AREFS N
S AN — B T A AR R PR RS 3.4.9.10 H
A9 A F R B A m A G, 5 6 A
PR DR AT R 8 B B 7 g A OGP X A 48 9k B
PRI —B 304 A R BT VKOS ok A
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iR 5 S8 IR BRI O R I 3 Vi 0B e S A 77 e 1
—E WK I AN 4 A A7 Y A I T SR 3T O e
NAERAERS 204 A2 fASE, 2 H
TR AR A A AT A K R K TR
BBl /D 8 WA A M L AR U AR K b A i SR T
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