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Abstract: The purpose of this study is to quantitatively assess the influence of environmental factors on the spatial distribution of
precipitation, to scientifically select the environmental factors for the statistical downscaling, and to address the problems of existing
methods that cannot avoid the linearity assumption, ensure the immunity of multiple independent variables covariance and effectively
explore the influence of factor interactions on the distribution of precipitation. By taking the Luanhe River basin as the research object,
a quantitative analysis method based on GeoDetector is proposed and this study investigates the influence of environmental factors and
their interactions on the spatial distribution of precipitation from three aspects: factor detection, interaction detection and ecological
detection. Firstly, the factor detection results show that the influence of latitude, longitude, slope, slope direction, NDVI and elevation
all exceed 1% in the annual, seasonal, monthly and tenday scales, and all these factors can directly affect the distribution of
precipitation, among which latitude, longitude and elevation have the most significant influence on the distribution of precipitation.
Secondly, the interaction detection results show that except for elevation-slope in February and NDVI-longitude in July, the other
interactions are enhanced and the influences of all factors exceed 10% , which are more significant than that of single factor. Thirdly,
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the ecological detection results show that the influences of different environmental factors on the precipitation distribution are
significantly different.
Key words: geodetector; statistical downscaling; factor detection; interaction detection; ecological detection; Luanhe River Basin
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o H— Ik T 5% STk %= TTEkE T EANS ER NS FS TRk T
¥ QfE HF Qfa ¥ Qfa ¥ Q1fa ¥ Q1fa ¥ Q1H

1 ais 0.44 EZ35° 0.26 g 0.25 NDVI 0.06 e 0.04 b 3[] 0.04

2 L 0.46 [T 0.39 ZJE 0.28 NDVI 0.27 R 0.07 I m) 0.03

3 2353 0.68 hEE 0.52 o 0.39 NDVI 0.08 b, 4[] 0.07 e pE 0.05

4 2 0.92 B 0.80 oy 0.78 NDVI 0.25 iR 0.07 3 1) 0.04

5 7% 0.85 4 0.80 =¥ 0.77 NDVI 0.26 e 0.09 g ) 0.06

6 Z 0.63 NDVI 0.47 [T 0.32 i 0.21 353 0.18 b 4[] 0.13

7 EaHEY 0.81 oy 0.68 7 0.61 NDVI 0.23 W RE 0.11 I m) 0.04

8 g 0.85 R 0.62 2353 0.43 I ) 0.07 NDVI 0.03 e 0.03

9 235 0.67 s 0.51 =y 0.40 NDVI 0.16 I m] 0.09 b3 0.07

10 i 0.92 e 0.77 Z 0.56 NDVI 0.21 b 353 0.03 b, 4[] 0.02
11 7 0.67 Y 0.42 e 0.35 NDVI 0.09 e pE 0.06 | 0.04
12 ZhE 0.82 2353 0.70 =i 0.66 3] 0.06 NDVI 0.05 b3 0.02

25 MA)REET & IR X0 R K 28 Bl A i sg Ko, Bl AN a2 Ahamir A a1
b 32 FJTHT 3 A TTERN YA B MR, 1 AR a2 A e 11 Hda a5 m g Ak, 215
T 30% , AT EZRE A B ZA TR KTE 5 32 V3 25 S SE I (e A% A 7K 223 0] 23 A1 (9 52 i sl 55, Bk 5
NDVI O ZR 858, 1 A i a) BREE P X R K 2 18] 3 A 152 ) ) e IG, BT AT IR 52 e 3 5K 10% , ik
BT, HKIE9 H LA 11 H A, RA—DFEERE T, 00 G BB Ha s ik E A T,

BUORE I ARG RE L &F 4EAESREAER T E SRS mIER, 246 2 77
ST VAT I R 7K 23 1) A3 A S R P 7R R 1) P L3 DR R e X (AT 2R B RN R K 2 () AT R AR v A A
IR, 145 Q AR THAE R &, f AL T AT, AT I ek P AR T S i 380 e 30 Lt 38 P AL R 1
Ji, R TR I, B KB s D | i e P S AR 5 R SR K A 23 1) A E AT A S AR R |t fif = R Y
Q (a8 . Bl A ZE TR, ZE M AE 3558 , NDVI X R 7K 19 52 ) 7 Bl 22 386 K 3 B8 R ) 79
S T4 /NT 10% R X BE K 152 i AN B i
3.2 ZTEHEN

KK 23 (B 53 A 52 RS IR B 25 652, IS R 119 38 B T RE S 3R T+ sldl 55 s R s ), 1S o
AE NIRRT EZER, mIE S5 (a) AL BUARE R T R I a2 B8R 2] Tm/ER . Hir
ZREMA AL H T Q HIEF T 0.97, EI5(b) ~ (e) NEREREEH TS H AR, B RE A B H T
(1) 28 AR ¥ R g o AR T B IRBE N 1, 28 TR T QB 340 A 5 K e B2 i 48 - Qi RABL Y i 8 B - 445



$34 P A SRR K 2 18] 3 A ) 22 ST EREE N T4 TR 43

®5 AREBZEETRN

Table 5 Independent variable factor detection on tenday scale
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Fig.5 Interaction detection of independent variables on annual and seasonal scales
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Table 6 Interaction detection of independent variables on monthly scale
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Table 7 Interaction detection of independent variables on tenday scale
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