9540 55 6 1) K AR E R Vol. 40, No. 6
2020 4F 12 H Bulletin of Soil and Water Conservation Dec. , 2020

E T Granger {REIF)H + /R X BEI A THEFEKRFAR
B, REE, FEE, REY, A

(1. PG 3T R % A At po b B2 X A 5K F [ K e
BEVY PE 2 7100485 2. BEMKFIZE B & UK 2R FFR AR s . TR R 7450000

7 F. [EM] X A v DR N AR AT A 00 23 K U S A LA AT AIF 9T A KR AR R
AR 37 B IR e OB 45 TAE AR AR 248 5 . (5 1] B 56X Granger BERUAE R /)N I Vi 30 30 0 200 N T AR N 11
I AT ITAN L SR 05 25 A S M (IR R K, o 45 bRl 9 8 IR AR K AT T 40 85, IR S F o B S5 51 o i
SLEE O A A5 bR b R AR SRR A A ARAE R S R BA R S RS A RIS KRR ML R, (SR
O Granger B T 7E 25 bR Hby P 19 38 FHPE R 47, FL 999 A 2500230 38 500 258 2 30 L) R B3I 38 43 33 76 0. 67 A &2 0. 52 LU
. @45 M R Rk Gk K AR S TR K SCAR B A8 AL R 2R B A« AT (45, 93%6) > i A% (28. 81 %) > il #f
(6. 11%6) s IR RS K A5 AL 0 3047 < AR (52. 73 %6) > #1 (34. 97 %6) > Hil ML (21. 16 %0) s SR /K i A fL R L
MAG (21, 13 %6) >R (12. 37 %6) > A% (0. 50 %6) o i A FRR Al 41 403 T8 T 30 S04SR 0 AT T A4 ARH 10 em £
FEARXS &K AR T 50 %R el 5 90. 1% ,56. 8% ,64. 0% Fl 68. 4% ,70. 1% ,71. 2% ;20 cm + 2 AH X% 2 7k
BHKT 50 %84 90.1%,61.0%,60. 1% F1 80.0% ,66.7% ,50. 5% . [Z51 ] O M = XoF 7K 43 55 850 i) g
T o @A IR 7K SCAR Xof MUAA 12 B S 7K (45. 93 26) A5 i K F AR AL & 7K (34. 97 60 o Xof JLARL A1 3l 2% 14 5% g DA I &7
AL o (3 I 4 S5 X A0 A 10K 580 28 7K D 526 0] i DR o 0 341 A9 125 200 453 7K 30 Tl e DK o AR R ¥t 2% 19 A1 200 2 7K T B vt
AT ARLHE 5004 385 o T 9 2 o 5 A K DU B 2 B AR 10 5 AR K B2 T R AR B /N . 3 v 7E U 56
R 43 I B AR AL T b BE BRACIRS .

K4 . Granger B ; B AR X ; M A T SR B K EEH

XEEARIRAD: A XEHS . 1000-288X(2020)06-0014-09 FESES: S715.4

XESHE . b, RFEE, ZWHE, F. T Granger BIAI ) i + G AR X WA N T &K RIFIELT]. K+
PR R . 2020,40(6) : 14-22. DOT: 10. 13961/j. cnki. stbetb, 20200925, 001; Fu Chong, Song Xiaoyu, Li
Lanjun, et al. Green water flow in typical artificial forest in loess gully region based on Granger model [ J].

Bulletin of Soil and Water Conservation, 2020,40(6) :14-22.

Green Water Flow in Typical Artificial Forest in Loess Gully
Region Based on Granger Model

Fu Chong', Song Xiaoyu', Li Lanjun', Zhao Xinkai', Li Huaiyou®
(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’an
University of Technology, Xi’an, Shaanxi 710048, China; 2. Xifeng Experiment Station o f

Soil and Water Conservation, Yellow River Conservancy Committee , Xifeng, Gansu 745000, China)

Abstract: [ Objective | In order to guide local afforestation and promote efficient use of water resources, the
green water flow of the typical artificial forest of Robinia pseudoacacia, Platycladus orientalis and Pinus
tabulae formis was studied in the loess gully region. [ Methods] The applicability of Granger model in typical
artificial forest land in Nanxiaohegou sub-basin was evaluated. Then combined with the measured green
water of low efficiency, the high and low efficiency green water in each forest was separated. And based on
the separation results, we analyzed and summarized the characteristics of high and low efficiency green water
changes in various forest land during the rain free period and their relationships with solar radiation, leaf area

index, and soil moisture content. [ Results] (O The Granger model has good applicability in various forest
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lands, and its Nash efficiency coelficient was above 0. 67 and 0. 52 in the regular period and verification
period. @ In each forest land, the change of high efficiency green water in different hydrological years was
Platycladus orientalis (45. 93%) > Pinus tabulae formis (28. 81%) > Robinia pseudoacacia (6.11%). The
change of low efficiency green water is Pinus tabulae formis (52. 73%) > Platycladus orientalis (34.97%) >
Robinia pseudoacacia (21.16%). And the change of green water flow was Platycladus orientalis (21.13%)>
Robinia pseudoacacia (12. 37%)>> Chinese pine (0. 50%). Robinia pseudoacacia , Platycladus orientalis
and Pinus tabulae formis forest land with 10 cm relative water content less than 50% were 90.1% ., 56.8%,
64.0% during dry year, and 68. 4%, 70. 1%, 71. 2% during extremely dry year; 20 cm relative water
content less than 50% are 90. 1%, 61. 0%, 60. 1%, and 80. 0%, 66. 7%, 50. 5%. [ Conclusion |
O Platycladus orientalis was the most sensitive tree species for water. @ Different hydrological years have
a greater impact on the high efficiency green water (45.93%) of Platycladus orientalis than the low-efficiency
green water (34. 97%), and the opposite was true for Robinia pseudoacacia and Pinus tabulae formis. @ Solar
radiation had the greatest impact on the low efficiency green water in Platycladus orientalis, and the greatest
impact on the high efficiency green water in the Robinia pseudoacacia forest. The low efficiency green water
of Robinia pseudoacacia and Pinus tabulae formis decreased with the increase of leaf area index while the
high efficiency green water increased. The high-efficiency green water of Platycladus orientalis was less
affected by the leaf area index. The three forest land was in a state of moderate water shortage during most
of the experiment period.

Keywords: Granger model; loess gully region; typical artificial forest; green water flow separation; water
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