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Tab.1 Characteristic factors of the fixed plots in the Pailugou Basin of the Qilian Mountains
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Fig.2  Annual runoff variation trend of the hydrology station in the Pailugou Basin of the Qilian Mountains
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Fig.3  Abrupt change test of annual runoff at hydrology station in the Pailugou Basin of the Qilian Mountains
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Tab.2  Characteristics of the hydrometeorological variables in different periods in the Pailugou Basin of the Qilian Mountains
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Fig.4  Correlation between runoff and climatic factors in the Pailugou Basin of Qilian Mountains
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Tab.3 Carbon density and interannual variation of the Picea crassifolia forest in the Pailugou Basin of the Qilian Mountains

R

FEH el % /Mg C - hm ™2 B BEAR HIIE I A/ % SER
BT 2 20034F 20074 20124F 20174F 202148 FH 20074F 20124 20174 2021 4F Py BUHE
B1 0.03  49.07 48.55 55.46 61.02 69.75 56.77 -0.27 2.84 2.0l  3.58  2.04 0
B2 0.04  84.36 99.55 99.55 112.26 115.61 102.27  4.50 0.00  2.56  0.74  1.95 5
B3 0.04 3618 37.27 41.63 42.24 48.95 41.26  0.76 2.34  0.29  3.97  1.84 2
B4 0.04 5418 54.18 55.66 62.30 68.23 58.91  0.00 0.55  2.39  2.38  1.33 2
BS 0.04 57.35 59.85 62.35 62.77 68.67 62.20  1.09 0.84  0.14  2.35  1.10 1
B6 0.04 6540 65.40 71.49 80.99  88.04 74.27  0.00 1.86  2.66  2.18  1.67 2
B7 0.04  76.60 70.47  79.00 1.0  90.81  79.58  -2.00 2.42 0.5  3.02 0.9 2
BS 0.04  47.61  49.17 49.17 63.62 70.95 56.11  0.82 0.00  5.88  2.88  2.39 4
Gl 0.04  50.88 52.27 59.51  60.95 64.23 57.57  0.68 2.77  0.48  1.35  1.32 3
G2 0.07 58.36 58.60 65.71 67.62 71.88 64.43  0.10 2.43 0.5  1.58  1.17 2
G3 0.04  84.28 9596 103.59 113.59 116.29 102.74  3.47 1.5 193  0.59  1.89 37
G4 0.04 50.73 60.17 70.17  80.25 91.93  70.65  4.65 3.32  2.87  3.64  3.62 6
G5 0.04 63.13 60.72 70.35 82.69 §7.78 72.93 -0.96 3.17  3.51  1.54 1.8 0
G6 0.04 27.33 27.89 34.67 39.07 46.91 35.17  0.52 4.8  2.54  5.02  3.23 1
c7 0.05  8.65 10.85 12.36 12.36 13.25 11.49  6.34 2.79  0.00  1.80  2.73 1
T 0.0 5427 56.73  62.04  68.18 7422 63.09 .31 2,12 1.89 244 1.94 5
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Response of Runoff to the Changes in Climate and Underlying Surface

Forest of the Qilian Mountains, Zhangye 734000, Gansu, China; 3. College of Forestry, Gansu Agricultural University ,

Abstract -

at the Pailugou Basin of the Qilian Mountains, China

NIU Yun', ZHAO Weijun®

, XU Erwen’

, DONG Jiye’

, JIN Ming", REN Xiaofeng

(1. School of Geography and Planning, Huaiyin Normal University, Huaian 223300, Jiangsu, China;

2. Gansu Qilian Mountains Forest Eco-system of the State Research Station ,Gansu Province Academy of Water Resources Conservation

Lanzhou 730030, China;

4. College of Agriculiure and Ecological Engineering, Hext Unwversity , Zhangye 734000, Gansu, China)

Under the joint influence of global warming and human activities,

the change of water cycle and

redistribution of water resources in arid and semi-arid areas of Northwest China are changing the regional ecological

environment.

of runoff variations in inland rivers in northwest China.

On a long-term time series scale, there was a lack of unified interpretation of spatial-temporal patterns

In this study, it took the Pailugou Basin originated from the Qilian Mountains as case study. It interpreted the
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measured long-series runoff data collected at water weirs by using linear regression method, Mann-Kendall, sliding
t, Pettitt and cumulative distance test methods, etc. , and then the change trend and mutation year of the runoff
series from 1994 to 2020 were analyzed. Based on data collected at meteorological stations and artificial potential
evaporation observation, it used the Budyko hypothesis of hydrothermal coupling balance model to conduct
attributional analysis of the trend of runoff variation in the basin. The carbon density of 1017 Picea crassifolia trees
in 15 fixed tree plots in the Pailugou Basin was estimated by using volume source biomass method based on the data
from 2003 to 2021.

It has following results. (1) From 1994 to 2019, runoff in the Pailugou Basin fluctuated, with alternating of
ample flow and low water, but presenting an overall increasing trend. A sudden change in runoff occurred in 2006,
and the average annual runoff after the event increased by 9.53 x10* m”, or an increase rate of 34.88%. (2) In
the mutation period of 2007 to 2020, the elasticity coefficients of runoff in the Pailugou Basin to precipitation,
potential evaporation and underlying earth surface parameters were 3.15, —0.70 and -0. 68, respectively, and
the contribution rates of each factor to the runoff were 87.92% , 19.97% , and —7.89% , respectively, indicating
that the amount of runoff was the most sensitive to the changes in precipitation , and the effect of potential
evaporation among climate factors on runoff was greater than the changes in the underlying surface of the basin.
(3) From 2003 to 2021, the average carbon density of Picea crassifolia was 63.09 Mg C - hm >, with an average
growth rate of 1. 94% . In the case of less interference from human disturbance, the changes in carbon stocks and
carbon density of forest vegetation were the main reasons for the fluctuation of underlying surface parameters in the
basin.

The research can provide scientific basis for hydro-resource management administration to formulate programs
natural resource protection and rational utilization of water resources, and provide reference for ecological

environmental protection departments to weigh benefits of forest and water.

Key words: runoff change; attribution analysis; climate change; carbon density; Pailugou Basin of the Qilian

Mountains
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