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Abstract;In order to study the spatial and temporal response and driving factors of groundwater depth to

precipitation in the Yellow River Delta, based on the time series data of groundwater depth of 14 typical

monitoring wells and precipitation of meteorological stations from 2006 to 2010, the Kendall’s rank

correlation, Cross-Wavelet and Wavelet Coherence methods are used to analyze the spatial and temporal
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response patterns of groundwater depth and precipitation. Based on the data of land use types, micro-
geomorphic types and soil texture, the quantitative attribution of the relationship between precipitation and
groundwater depth was also explored by using the geographical detectors method. The results show that (1)
groundwater depth is negatively correlated with precipitation, and the spatial difference of their relationship is
obvious. According to the effect of precipitation on groundwater depth, the relationship between groundwater
depth and precipitation is divided into three spatial patterns in the study area: pattern 1 with 7, ranging
between -0.45 and -0.30, pattern 2 with 7, between —0.30 and -0.15 and pattern 3 with 7, between
-0.15 and -0.01. (2) From pattern 1 to pattern 3, the temporal lag of groundwater depth to precipitation
is becoming shorter, which is 178.36, 146.43, 35.51 d, respectively. In all patterns, the change of
groundwater depth is very sensitive to heavy precipitation. (3 ) Land use types, soil texture and micro-
geomorphic types have significant effects on the relationship between groundwater depth and precipitation. The
contribution rates of interpretation are micro-geomorphic types (0.280 7) > land use types (0.244 1) > soil
texture (0. 163 8). There are synergistic enhancement effects among the driving factors. The synergistic
enhancement effect of land use types and micro-geomorphic types is the greatest, which is 0. 749 0. Different
spatial and temporal patterns of groundwater depth and precipitation in the Yellow River Delta are revealed and
a quantitative attribution is also made to them, which provides a scientific basis for the study of water cycle

process, groundwater resource management and ecological protection in the Yellow River Delta.
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Fig.1 Location of the study area and the observational wells
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Fig.2 Land use, micro-geomorphic types and soil texture
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Table 1 Types of interaction between two covariates
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Fig.4 Time series of groundwater depth and precipitation

for the three patterns during 2006 to 2010
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Table 2 Statistics of elevation and groundwater depth

of the observational wells

FHAix MR/ m B/ME/m RRE/m i 2E/m FEE/m

#iz0 1(DZ13) 4.32 0. 60 2.65 2.05 1. 81
2 2(DZ05) 4.15 1.08 3.27 2.19 2.24
i 3(DZ11) 1.62 0.23 2.85 2.62 1.19

BET A SN PR e A5 3R B WA AL A (3R
3) A5 2 M T AKX e A W) L ], BT
B2 B3 /S B A A7 A 23 i) O 3.068 7 rad
2.519 4 rad ,0. 610 9 rad, H#b T 7K 3 % AH XF T B oK 1) F
5 I IR 6] 43 31 g 178,36 d (146,43 d F135.51 do M
B 1 B3, P S AH L AR 2 s/, U B 3 T K B
TRAS A Xk T B K kg o 37 B[] 0 7528 20 4

ZEA S MIEE 3, BT RIRE R 2 2 SUR AL A9 s A
2 25 YR BESUE AR BLAT 5, BEWTAR AL 5 RAAXIRR E
TR 3 R R 28 K T B AR LA 5 K AR g
Yi A 30T T K LR S5 K 1 6 R ARRE o B
3 434 T UM A, b T K SR T b T K ORI R K 38
B AR B AR AR U N B 3 A K A

®3 =ATEEX S FHEGRAMEE N RS

Table 3 Average phase angle and time lag of the three

spatial patterns
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Fig.6 Wavelet coherence (WTC) between precipitation

and groundwater depth for the three spatial patterns
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B BRI AR L R 1 58 06 &, o, - b ) RN AL
b AR 2 R 4 i [ 48 5 AR TR K, o 0..749 0,
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Table 4 Results of the interaction detector

C A+B EE S fif B

T FH N L 0.407 9 = + M F A

HCOR M = (0.244 1) + £HEM C>A+B ff;f
0.575 0 (0.163 8) B
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