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hydrological cycles in forests and managing regional forest—water interactions. However, current research primarily examines
the impact of homogeneous, even —aged forest characteristics on precipitation redistribution, with limited focus on the
variability in rainfall redistribution at different forest management stages. This oversight complicates the scientific assessment
of shrub forests, which are typically coppiced every four to six years. Consequently, this study focuses on Salix psammophila
plantations within the Ordos afforestation area in the Kubuqi Desert, specifically aged 2, 3, and 5 years, to monitor and
calculate precipitation redistribution characteristics at various growth stages. It analyzes internal differences in rainfall
distribution and influencing factors, incorporating regional forest distribution, nurturing time, and coppicing intervals.
Future projections for the next five years of forest precipitation redistribution are also developed. Results indicate: (1)
Throughfall demonstrates a trend of 2a>3a>5a forests, while stemflow and canopy interception show a reverse trend of Sa>
3a>2a forests, with rainfall amount and duration being key influencing factors. (2) The spatial distribution of throughfall is
affected by both forest age and rainfall characteristics; during light rain, the 2a Salix psammophila forest exhibits even

" "middle extremes," and " dry extremes," while the 3a Salix psammophila shows a

boundaries between "rain extremes,
more uniform throughfall rate; during heavy rain, the 2a Salix psammophila maintains a more uniform rate, whereas the 3a
and S5a Salix psammophila display more pronounced distinctions between " rain extremes" and " middle extremes." (3)
Comprehensive calculations of rainfall distribution within the forest for the year closely match the assessments for the 3a
Salix psammophila. The research forecasts the patterns of rainfall redistribution over the coming five —year period and
advocates for the strategic integration of small—scale understory vegetation within the Salix psammophila plantations by 2025.
This approach is projected to yield dual advantages, namely sand stabilization and enhanced vegetation growth during
periods of substantial rainfall infiltration, particularly anticipated in the years 2026 and 2027. Additionally, the study
highlights that the annual patterns of rainfall redistribution exhibit a strong correlation with forests of intermediate age.
Consequently , it suggests prioritizing research efforts on these middle—aged forests to effectively minimize disruptions caused
by variations in forest age. These insights are crucial as they provide theoretical guidance for selecting appropriate forest ages
for water conservation research. Furthermore, the findings serve as a robust scientific foundation for the management of forest

water resources and the development of protective shrub forests in diverse geographic regions across the globe.

Key Words: different forest ages; rainfall redistribution; spatial distribution characteristics; predictive assessment
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Fig.1 Map of Salix psammophila shrubland in the study area

1.3 KLHFMm
VRO MIRE M & B G B $4 1 T Rl 07 B 22 8 /N LSI-LASTEM [ /4o, [l W AR AN 7, £,
FEAR RGE XU KBRS BEK %, A 10min 0 5% 1 B, Rl FERE b 2 A B HLICE 3 A ELAR A
20cm AR EEARAE R 25 IR IE
1.4 VOHIRRPY 288 I S o
Fi R Levia Fl Germer ™' HEIR )i, 7EFE M HE B 2a 32 Sa VPHI4S 3 AN, W 2 Bk, ¥ FAN& 42 R
20cm [HYEEMTREE 2533 N, R AVDMI T L0812 S BRHE , 20 0 iCE 4 17 (FTIE A Dk 90°) W AR/, VoMl
PR AR KA -5 3 T HE B 2 i FHEAARTR 562 O e 2 0 %, B e FH 2 B D e 2 A IR I 1, TR AR
RPN I 2B W i TF
| o

TF=———3 (VI), x 10
s VD,

2 FEMSHTEREEHREE

Fig.2 Arrangement of throughfall and stemflow equipment

http ; //www.ecologica.cn



19 4] M A AT YD BN T YDA DA R 0 BC AR S HCE 7 I [ £ 1) 8665

AP TF NS gE R (mm) , VRS o DR BB T EAR (Z271) 3 m W IERHR BB FA SE YRR O
WA (em?)
L5 UPHI 25 A St o

I T UPMIR A AR, 6 AR 5 RO AR 1 4 A VA0 (5 255 3 T BT e B R b i) 14 4 i A
RAF o FHRPERAR R, AR V8 B b AP A% U P B R AR B 5 A A% (0 BORE 2% 1 1R 25 AN i
3mm) , GAR 2L TR | TP e S 97 7K B A7 o, R UE T 7K B T 36 AR A T A LB 28 B TR DN
UK S IV S R D AR A S T 25 R R (L) | A S 7 T AN HE ™ O T 25 AR R,
TR ETTR AT

1 5
VS = (5 X Vs) XN
i=1

SF=VS/(S,x1000)
S, VS S ERRVDMIR T 22 AR F (mL) 5 VORI S VIR EIAS 250 (mL) 3 N A VPHIREL; SF R sk
VOB 25 5 (mm) 5. S, Y INEZ B L (m?) |
1.6 WHIMKERE T
WA A B SPA Jr P e 2 AR B G T R R B (1) AR A N
IL=Pg—-N=Pg—( TF+SF)
Ao IL R )2 L (mm) ; Pg AMRAMNE R (mm) 3 N AEFEMRE (mm) ; TF AZFENE (mm) ,SF
2L R (mm)
1.7 ARHEK A BLLE & T
WA [P 7 S 1) YO8 A K A3 C S B0 S5 AR X A A 1, 1 VD AP e 2 45 B /K P T
Cw= X, ((TF), x(S),)

Co =2 ((SF), x(S),)

C,=Pg—C—C
K, Cpp MU HIMHLZE S 25BN (mm) 5 (TF) NARFICE RGP EIZEER (mm) ; (S)  AARFEEE B E
FIMRIX 4340 5 (%) 5 Cpp VDMK ML ZE G 3 T 2583 5 (mm) 3 (SF), A AS A 36 B I ] 5 V0 40+ 25 90
(mm) ; C, VWAL EE G 7 28 B B (mm)

WA AR N RN RO AT L Ao e T R b X AMOT-2E 5 SR BILE (LY/T 2676—2016) , 454
ML SIBRIE O, LA 5 AF BRI AE BT (B Sa YPHIFE T~ —4F P42 )5 1a) AR SRR 23 A5 5 00, bR & SR 1%
B FRERE L, TG AR 5 48 P A K FEAS O S )0
1.8 H¥ugit 5ot

3t Excel F1 SPSS 26.0 % #EA 750 4o 40 B, FIFH Origin 2017 HEFT2 K,

2 HRE5SH

2.1 WESEIBIR AR R R A% =)

IR (5 H—10 H) LU0 26 YRR, SRR 210.9mm , H P8k B R oK 5o 23, Imm , e/ Vi
9 1.4mm, G0E 3 B BERREN <5mm  5—10mm  10—15mm , 15—20mm ,20—25mm Y& R B 310 9.
8.7 1 A1 W, 430 B H B R B 34.61% .30.77% .26.92% 3.85% K11 3.85% , i F BHAF 5T b IX [ 7K LA /N R
(< 10mm) FHA N E, Bk 2R E518 31.9mm 51.7mm 86.4mm 17.8mm H 23.1mm , 7351 5 4 4 5
(9 15.13% 24.51% 40.97% 8.44% F1 10.95% , iX F W R FEN 2 /T 10mm AYFE/K B, 1E 0 24 4 W /KR 3=
AR 10—15mm MoK, FEREIREE M T 0.67—7mm/h 18], Hod <2mm/h 2—3mm/h 3—4mm/h . 4—5mm/

http ; //www.ecologica.cn



8666

44 %

h Al >5mm/h R RTRECST 30 6.5.6 .4 F1 S WK, 4301 i B TR B R B 23.08% ,19.23% ,23.08% ,15.38% Fl
19.23% . ZiHFERTR53 50 41.9mm 34.5mm ,70.3mm 28.9mm F1 35.3mm , 735 i S TR A919.87% . 16.36% .
33.33% 13.7%F1 16.74% , 3% 2 W 24 b Y FE R 58 L) 3—4mm/h 9 35, FRHLFE TR Sy 75.8h , BAYK P R
54 0.5h, fie Kl 8h, Hif <2h 2—3h 3—4h 4—5h 1 >5h BRI B 594 13 4.2 .2 1S U, 205 i B R

M

SO

WEL) 50% . 15.38% .7.69% . 7.69% 1 19.23% , 1T

65.3mm , 435 5 BN Y 31.06% (14.41% 8.35% 15.22% F11 30.96% .,

2.2
221

1 Wemif W T OB —— PiE R PR
200 rzrr—tzrra— 0 40 130
180 | % % % 35 1%
I l 40
160 10 30 L
140 | 35
120 } 120 25 130
100 ¢ 1 pm I
80 30 15} S 20
B
60 0} B B 0
40 b 140 oststot R 5% 110
20 + 5 E‘E‘E‘E‘f ::Z:E:?; 15
o LL. . . . s o LB B 0
0—5 5—10 10—15 15—20 20—25 0—5 5—10 10—15 15—20 20—25
P& T 2 25 4% Rainfall level/mm
200 W 2 W R 0 40 - 135
180 | W azd A ez 9 35| 130
E 160 | {10 I
E 3] © 30t 25
. = 140 | - g S 1
o« =
mE 120 {20 x5 EZP 120
&5 100 | 2: Kzl
=2 gE EE = {15
mE 80f 130 £ o ¥ 5| S
El ] Bk & k& B
E 60} Bk S = 5 S5 {10
=1 = = 10¢L & e
© dor 1490 E ~ s 5
20f © T . '
0 . . . . . 50 0 R B 1)
<2 2—3 34 45 >5 <2 2—3 34 45 >5
¢4 TR 918 8 45:4) Rainfall intensity level/(mm/h)
200 0 60
% |7777.] |777]
180 | % 55t
160 | {10 50r
140 el
r 40}
120 + 420 354
100 | 301 B8
80 | {30 251§
60 2 AN
40 140 ol |
20 SEER B
0 \ \ \ \ 50 o0 L& s
2 23 34 45 >5

[T J77 W45 4)% Rainfall duration level/h

3 BB S RHE

Fig.3 Rainfall duration distribution characteristics during the test period

RPN 2 15 -5 P o R A
2375 T 55 PRI R R OG R

WIS AR, ZEAR ARSI S 250 T, N EEE B [ VDM 2832 IR AT 50.23%—97.98 % []

™

o JDn

e T /5 A T

Rainfall/Total rainfall/%

5518 65.5mm  30.4mm _17.6mm . 32. Imm

PH 2a (181.84mm)> 3a (172.77mm)> 5a(162.09mm) , 7% i ST AL 1 86.32% , 81.92% F1 76.86% , i# ik
X U0 A0 THE DA 5 375 W FTUMR I R R F 264 T 1T U5 A A A 264005 (L 4) , R B TRIPE 7 B[R] VD0 25 375 W 4 5 R T

http ; //www.ecologica.cn



19 4 M A AT YD BN T YDA DA R 0 BC AR S HCE 7 I [ £ 1) 8667

Z ) H 5 R R AMEAR G . X 2837 W it S AR R R R AT IR UH 7 RO, I 2a VD HINTHE DA A 250 T 1 e/
M2 0.3mm,3a £ 0.6mm,S5a £ 0.8mm , 3X 5 2K S FEA AT, A R HEE I 0] Y0 258055 0 2R 5 [ T ot
A XA BOC R X RIATE— @ FEE b, 2537 T A8 B R F 2 X0 DRy, 35 7] B 2 T Wit o R 4 380 34
R, A B P T TR 2 1) R 2K 28 7 A A T DS = 9 9 PRI R 300 S 2 25 TR 3R 8 R i e  (H Bt e v
SN, A 4R B R K OB T T AR A T 2 T R K BUOR e BWE TF GRS HIRIR, TR R AR
352 B XU A1) 45— RGN AP TSR T A 25 37 T 2R 5 R T A S X AR O R (L R AR IA BIAR
7K

T A X YA DA 55 375 T RURRH RE RI Fg If EA T [0 05 0 A R R A0 (18 4) |, S BN [P 7 I [ 90 235 7
it 5 RN DI Z [R] ) S 2 VA DG . B 55 AT o O R AT L, %375 T 52 3 T 77 s 5 e R JBE IR T 32 R 0 52 ) 3
FWYJLAE BB W T G, VDA 257375 o) et 0 B0 1 S W 3 DR 8, 52 5 o 5 880K T oA I o ke 9 S
Hosd g U E TR AR I, 2a PG REFRFEXEOR , X R B 28 A T H 0 I AR AL IR, Sa VOMINEF 25/
S AR NS A A X VDA DA 3 T RTUMR b R T 5 B R A T 4B, & BN [RIHE 8] 4 VA0 2
75 TR 5 PR L 2R T 5 B2 2 () 4 R S B A0 2 R DG DG 2R 3k 3R B PR b 3 T i 88 155 2 37 T T B 2 38 HU A PR 3R
T, BN [ R AR,

o SFEMR o FEWK

25 - 4100 25 1 100
& y=6.162In(x) + 72.446 A
A 2 AR=0.166 {95 2u 0 a {95
20+ A a (]
490 . 2 {90
. AA <
185 ista 18 =
a N
9N a =
] 80 =
80 . . . :
L L]
17 T 1447x+2756 10 B
170 A1{2:0.438 170
Sta
165 e . {65
60 0 hd . . . . 60
0 2 4 6 8 10
1100 25, 7100 &
[}
195 195 2
E 20| & , ¥=911In()46165 0l aa, t s . g
= Y PR2=0.269 190 N 190 g o
& a ° N o, fas)
5 st 185 sl S 185 = £
e 180 S A 180 5§ i@
£ A :
w O 175 10f . . 175 8 R
= 3 _ y=1425x+2.49 E
,E 5 y—%gflg%(;.sm 170 sk R2= 043 170 ﬁ
R A 165 5. . {65
0 La. . . . . 60 oLe . . . . 60 &
5 100 15 20 25 30 0 2 4 6 8 10
25 - 1100 25 1 100
195 195
20 b _ 20+
o V=9.976In(x) + 54.394 190 R o 190
K R*=0.317 a Al a
a 185 2 a . 185 ©
151 15+, N =
80 2 180 =
10 A =
L 75 10} %, D {75 4&1
5| 5= 0.851x - 0.67 170 4l r= 23326‘:2%'233 170
R?>=0.984 165 4 e 165
.A : L] L]
0 L L L L L 60 0 L] L L L L 60
5 10 15 20 25 30 0 2 4 6 8 10
Wi & Rainfall/mm W 73 I Rainfall duration/h

B4 R E i) A 2R 5 A0 AR B A 2 BB K 2

Fig.4 Relationship between throughfall and rainfall characteristics in Salix psammophila shrubs at different tending time

http ; //www.ecologica.cn



8668 JAE = 44 %

2.2.2  ZEIEWES [ A R

T I X AS [ REE F HE T AN [0 B ) A 235 R 23 8] 43 A A TR 9 3R W 23 W 25 [B) 0 A LA — e &5
(B S bk, e S A 5T, o 2 A T R AR T 38.45% 1E R < AR X3, = T 77.75% 1E R < WA IX 38, AT
38.45%—T17.75% B VE R el ” X3, IR S AT UL, S FR 42 Sk /N TR B (R oA 4. 2mm) YOAIAR 30 i B
14 FR 72 PN 3L S A1 2 TR R i R Herp 2a YW AR, < R R 5 R A BT 3a VOISR I T
RS GE— 1T Sa YDHIZR B T 838 (4R AE 77, MW= KA (PR R 17.2mm) |, 5535 W %
1472 ) 5 S P AR A A /N DL BRI (., 20 VDM RE T 0 AN 38 50 T R B 305 — 1B L. AR 3a 1 Sa
PR AR 5 AR A BRI XA | 3% RN S (8] 40 AT RRAIE AZ B A AP 7 S 1) 5 A R AR R AL

R | N 2545 75 FE AR b 3 A7 150 LA Y B A DR 2 328 W 2 [ e A

JINF (TR 4.2 mm) K (R HEE17.2 mm)

PH M2 a

FH WS a

HH IS a

75
84

18.80 28.63 38.45 48.28 58.10 67.93 71.75 87.58 97.40
FIBWHR%

5 AERE B i) b0 A 2 15 TR 2 18 43
Fig.5 Spatial distribution characteristics of throughfall in Salix psammophila shrubs at different tending time

http ; //www.ecologica.cn



19 4] M A AT YD BN T YDA DA R 0 BC AR S HCE 7 I [ £ 1) 8669

2.3 BRI S AR B RRAE

TR0 8], A5 DX X 2N PE B 0] 2 2a YOMIRS T 25308 3.08mm , BRI 1Y 1.46% M T ZE %
T 0%—2.16%I0] ;3a YOMIF T 2L A 7.73mm, (5 S BN 3.66% , B T2 F N T 0%—4.67%[1] ;5a VH
MR 25 0 6 8.76mm, (7 RAFE R & 1Y 4.15% 4 T 25308 TF 0%—5.98% (1], 38 1 X VP MIE AR 25 3 Al
ARHLREE R AT [T AT A 264005 (T 6) , R IR TRIPE T B[R] VDM 25 37 i 5 R B 1 22 [ 35 252 4 3 ke 1k
A A XA 25 U E 5 K R R R AT A T R A, R B 2a VO MITE A P A A T 2R I B /N 2
2.05mm, 3a 2y 1.27mm,5a £ 1.49mm , 7] G832 B RUa) 55 F AR S TH0, T HA (B IS/ IN T SEI IS B0 M, (B3N
2a>5a>3a, ANIRIPEE BV T 2550 R 5 R W A S BRI R X R — R L W25 %
i o R S 3G R I, 3 AT R T B A W e O R T 2R AR VIR B TR T 28 B 8 4 e 5 i
Wil 3% T R 1A, A 25 0 R K R S g%, M RIRE RN 2R E T, AN [FI P B RV A 25 i R e Bl
A 5a>3a>2a, X W HEH T Sa VOMIFE R T80 S5 SRR B Y 5 T 2a A1 3a VOMITE DA | DRI 7= A A 2800

o WTERE & MTERE

0.6 r 16 06 16
e {5 05} 15
[
04 | _ 14 o4f 14 =
»=0.015x - 0.039 3 =0.035x +0.016 =
R*=0.90 13 03} R>=0.506 {3 i
. x
02} a {2 02} A 12
A I N a .
% y=0467In(x)+0.406 {1 0.1F »=0.40In(x) + 0.976 -
A g R2=0.458 o R2=0471
0 " " " " 0 0 ry L L " " 0
0 5 10 15 20 25 30 0 2 4 6 3 10
12 ¢ 16 12 16 X
(5]
»=1.095In(x) +1.243 y=0.638In(x) + 2.817 g
E 10f , R2=0456 s 15 10} o R=0216 * 1° 8
£ S .
Z os 4 08} a e = 4 2 o
£ N = A a g E
Q A
& 0.6 3 06} s & 413 % i
1 3 R
2 04| 2 04l o ®e . _2@ ™
e - X
| y = 0.044x - 0.056 . 0y =0.067x+0.1 =
202 . R =0.956 b0ty L R0 1 s
L]
0 d " " " " 0 0 [y " " " " 0 E
0 5 10 15 20 25 30 0 2 4 6 8 10
120 & 5= 1.026In(x) # 1.861 e 10 120 8 20.732n(x) +3.228 16
2 — 2 —
ol R?=0.25 s 1ol , R=Z0179 15
LN N s
0.8 | 4 08} o 4 e
0.6 | 306 3 E‘E
w2
0.4 {12 04 12 -
A 3=0.051x - 0.076 A =0.077x+0.111
0.2+ R2=0915 {1 02} R2=0.346 i1
* ° L]
0 L L L L 0 oL2 A L L L 0
0 5 10 15 20 25 30 0 2 4 6 8 10
[% i B Rainfall/mm [% T 5 i} Rainfall duration/h

B 6 AEHLE BB H1E MR T R PETAFEZ B X R
Fig.6 Relationship between stemflow and rainfall characteristics in Salix psammophila shrubs at different tending time
Xof VOAGIEE IR 22 3 AR R R g s AT [0 05 23 A R0 4005, S BAS TR 7 R T (8 v MRS 1 250 6
Wi R a2 () A SR 2 M O . 3 3 Y i e R TN 8 T | VM T 2500 it R B T B a3, Horp
WIS TR I, Sa VPHIHLG REFRHRT AR, 3 3R B HA T 22 30 1 R AR B0, TT 2a VDHIAR 125

http ; //www.ecologica.cn



8670 xR 44 %

TR AR NS AN R E B[R] VDM T 25 0 28 5 B Dy B A S X B R IO R X R — e R
e BT R A B R BT ARG RGN, 33 T R FR T R A R B A R AT R ARG AR T
TR 25 300 58 2 T8 K 7 i 2 A TR P 388 T 25 R G KR S B Mk 2%, 38 2 X VD A A 25 5 T
FIURACHE 3 W 588 B AT 4307, & RS [RIPIE 7 B[R] A YD MRS 1 25 38 15t 5 PRk bl oA 9 e 8 22 () 347 oA 22 0 11 I8 3 P A G
KFR X AT BE T 2500 32 BB RN o | R I XU KGR | T A 235 4 2 22 T TG 52 T T 32 8 bR it o T 5
SR 55, R A S B B AR G e R
2.4 bR EA 10 R R M R RN AR

IR ] BT X AL 2 2a YoM Z AR R B 25.98mm , (5 A 12.32% , 62 R R B A
T 0.49%—34.32% |A] ; 3a VoM 6L )2 85 B i 8 30.40mm, 5 B E 14.42% , E 2B A FZN T
3.39%—44.64%]8] ;5a YOI 28K B S R 40.05mm , (5 SR I 1Y 18.99% , it 2 K B 1 R A T 7.01%—
46.43%]4] , 381 X VDRI A Sed 22 A R PR b REE R AT (R A BT T 2R LA (81 7)), RN RIPE & B ] Vo)
ek J22 A P o 5 R 2 R A S R A DG 3 WA AN [RIE 7 e ) A 90 e 2 46 B o 2 B o3 R e %) 38 KT 38
FEARFIRER T, e 2 AR RN Sa>3a>2a, 762 8 B ik R 5 W B S AR X EOR O R X R 2

o HEHBHIKRE o BEHEHER

150 150
30 | . 1 4s {45
30}
25 | . 140 1{ 40
y=0.093x +0.268 135 25f o ¥=0.186x+0475 |35 «
A 2 — A 2 — [a\l
20012 a R2=0.368 I L 1% @ , BTt 130 g
sl 125 {25 e
J20 15} {20 B
10 r ye -6.63In(x)+27.1471 15 10 | 18
R2=0487 410 {10
0.5 05 | 5
2 g e 13 ] <
0 a : 0 0 0 &
g 0 5 10 15 20 25 30 0 2 4 6 8 10 £
£ 150 150 8
g . 2
< 14
- 30}a 5 s0l2 ] 45 2
2 140 140 i
& 25 & a
S 3025 2 1=0.176xg 0.655 13 2 s
E 20 130 20 130 8 =
2 {25 125 2 =
g 15 s £ e
= 20 120 2 I
&) )
] 1.0 } 15 1.0 415 5
K 10 {10
X 05 05 %
i 15 15 X
g 0 : 0 0 0 é%
0 5 10 15 20 25 30 0 2 4 6 8 0
® . ;50 . 150 It
NN 145 A a 145 12
30l a »=0.098x+0.746 30F A p=0219v+0.902%
R*=0.392 140 A R?=0.340 140
2.5 35 25 ¢ . {35 -
A
ol 30 50| A o . 130 o
{25 {25 'lﬁ
1.5 15}
4120 . 420 B
| 115 i {15
1.0 o Lree . N
4 A 4
A ® ApA
0.5 2 . y2-1ln@)+43.74 |5 031 o0 & 2 1s
0 . . R2=0.34] 0 0 . . . . 0
0 5 10 15 20 25 30 0 2 4 6 8 10
W4 & Rainfall/mm [T 73 i} Rainfall duration/h

B7 ELE R E DU A T8 B A i B R R AE 2 B B X &

Fig.7 The relationship between canopy interception and rainfall characteristics in Salix psammophila shrubs at different tending time

http ; //www.ecologica.cn



19 1) BETL A A YR N VDA DA G T 20 O o S LG 7 R 1] 45 8671

TR B 451 A R AR A2 PO S8 0 T 0/, 5 T2 T A, IV T2 42 AR R /K R 8 T I K B SR T i il 5% , L =
A

XD AIHE A TEE 2 78 RUPR M 3 R 3 S R4 [ R 20 A A i 2 805, 6 B TR 7 () YW 2 4 B o 5
TR 2 () 14 S ZR M A 5G| T R W B o R P A8 8 18, VIR 2 B o i B O, LA Sa VDM % T 404
TR Fre bl el 2 A 0 3 5 [ R D ) 2 ()R 2 B B O AR OGO 2R | X SR A R D IR O AR A O
AT

3 5 X VO ANHE DA T 2 A PR AR PRI S E R AT 20 AT, R SRS B AN TR 7 ek 1) B4 YOI = A PR e )=
AR P 0 2 30 5 A M e T 2 () R oA B R Y WD A AR S 5 2%, 3 TR Pl T 1 5 A o3 T i 8 346 o, R 45
Fy iz i ARSI B2 4t (] 8) A5 el 2 B Sz B AT sy, PR S B AR OGS &%

8 UIEMIEWEIEE RSN E

Fig.8 Comparison of canopy structure of Salix psammophila shrubs before and after rainfall

2.5 YRR ZE A TEAS S

HH R 2 AT AN R B ] VA0 0 28 R P o0 B DL AT — 25 57, s X ARIX 43 A7 L) 5 AN [R) 46 & B[]
VDR W P O BN 25 6 1O, B0 8 MR S 28 R A 174,95 mm , SR T 25 R 5.70mm, i J2 8 R
30.25mm , £ 5 ARAMETN 82.96% ,2.70% 1 14.34% , IEAb, i@ ad 6 HEAR S0, b F /K B4 Bl 2 & PR (S 3a V0
WIS AT | 13X B 2445 0T LS L 3a W8 VDMIEES T4 AMOK TN IEAd |

®2 MUBEABSERSESITM

Table 2 Comprehensive assessment of forestland precipitation redistribution

et F P43 B P AIE MRHLFEEAK £ PPAG 7B L A
Rainfall redistribution 2a 3a Sa Comprehensive assessment Proportion of
characteristics/ mm of forestland precipitation/mm total rainfall/ %
%535 T Throughfall 181.84 17277 162.09 174.96 82.96
BT 2508 Trunk stemflow 3.08 7.73 8.76 5.70 2.70
et JZ B 18 Canopy interception 25.98 30.4 40.05 30.24 14.34

PIASTFZE Py K8 (5 H—10 ) BB (210.9mm) 380 NISE# S8 R 1a B VDM ZE 5 I &
IC AR T i MRS 4a B VDM RS P IO IS DI 3a 5 Sa R FEAXBCAS OO IIMH | 254 MR AR A3 43 150 55 4k
U A K P43 TR 100, OO A Sk 1 o T P40 45 SR A L 9 B

H 9 AT UL FELR6 25 BT A 5 UM A K SR A W 00 T, UPMIZR B 22 B R A T 79.99%—91.47%
6], BT 22BN T 1.26%—3.48% (1], 5 )2 A R AT 7.28%—16.53%I[8] . VHHIA) 2355 9 A H 222 B S RRAIR
JE TR AR AR S e 2 A R S B e T R S BRI AR Tk S . AN ZEHEA T ROK BRI T I, XA A T

http ; //www.ecologica.cn



8672 xR 44 %

SYER AR | HLMER BTN i BT 3 AR )
BRI LG AR ARG BT 7R 7 R AT AR 22

é 250
, 2 —— B
SEATRES ZEAROMBRIL 431 2 ARSI ORI T R 3 i
JUSN e e N 3 L —a— e ZHE
SEHRT AT GBI LU 25 g 2 ™ -
—:F:ﬁto ?}Eg 150 L "
&
s &7
3 itig 55 00
4o G
3.0 AR I PR K P B %L w0l
BAE R R R E Y RE— AL E 2 —_—
B‘Ji‘i*%o H%Eﬁlﬁj ,Kﬁ%ﬁﬁl‘ﬂ?/&"@ﬂﬂ@ﬁ‘ﬁfﬁ%fﬂ g 2(;23 20Y24 2()Y25 20726 20.27
tH 2a >3a >5a B (LR H 1 52 W1 Vb % 25 32 1 4 P A} Year
B W 7 6 £ 080 TR VA e Y D 39055 4 T T —

M B a0 2 AR TR R R B FIAN S HE T Fig.9  Prediction of rainfall redistribution in Salix psammophila
IR AR 7K SCAE FR 5 P ik Az ST 184 K 7 TR &% 25 BT %€ shrubland in the next five years
E0 5 T v MRS VDM 38 M T ) 2 32 FR ARG, A
I R R S WRa ] o e L = O 42D P i e R o | A .7/ 22 = 2 R R A MY AN 0L (=3 B O A VA
A AR DAk — 20 PR R 254 A A S R G MR S5 Dhfig . AT 250 3R B Sa
>3a >2a WARE S X R WIVDHI A T 25 G FEPL B I R TR I, $EF I A1 0y YoM mT 5 ad A
Ui, PR BK A B A TR R TR T AE K o A i, A6 R Ry R RN X K SCIE 3Ry T TR AR, 1t
s, REAE 5 7P 43 B A9 T RE 32 210 A 723 %58 26 FRT R RE T A S2 . AT B9 6 B, S [R) 6 &5 1sF [ PN 4% TR i 2
SE0 T TS A AR 3 25 5, AT 75 IRF 1) A et ) P 43 R 7K 19 B0 P B % Ay b 22 8 40 O T 32
M), PRI 258 /I B VDA B 2573 W R AR B, T 75 o T A A A ol ot TR /K R SR AR R R 2 11 28 Xk
ARUS 5 P R 0 R 1 2 3 T R Py R

W5 KPR 2a VOMITE DA = A2 28355 W ) B /NR 24 0.3mm, 3a 24 0.6mm , Sa 2 0.8mm , 25 1 Bifi 35 35 & B (8]
B, 77 AR 2FE W e/ INRRT RO B B N A R e, 2a 77 AR T 25 /NI EE 2 2.05mm, 3a 29 1.27mm, 5a &
1.49mm, KN 2a>5a>3a, Hrt 2a VDI AR T 2R 00 09 B (E 35 . X FT BB T 2a AR VD MIRL T e 4055 ,
NG AR ZE T & , 1fT Sa VOAMIE T B )R, AR P BE B - 1T AR i Bt 5 ey, 58 28 PO I 52 i) 1 ek T 8k P 4
FH SO 6 7= A 2500 A B (X 5 T 3a YOHIN, BIZERE RN S8/ NI IB LT , AN [RIPE B R 18] A V0 Mk e R
R EA—EES, WA, R LA T 250 R T B W, X 58S s e,

R TS AR I A2 52 M 26 R P BC A DGR DR 22 PSR R B, AN TR 5 i (] A0 XoF ek T R 3 300 113 A [) A 22 Ak
£ i P 1= B S 1 N [ 7 = 1 R R T 8 v A e 8 = | V= i B LR ¥l o8
HREZMFRAER—E (HIIA hZR A RPRATAE 225, 10 7 U [ RN -2 X A R4 3 BeF I V0 M A8 W - 4 T, £
SN BEANIA] R RRAREAE S0 PR AINREE T a5 PR A MR W T s 2% X o4 I TR 52 T %) K B R 3%, T I 9 4R B 1Y)
SR AN S X X SCE A ST A SR AR, S TR AR AR ST A SR AN ), X 3 I I T 58 R T e A — e AR
JFE BB K PR3 FE A — 2, {H R T 32 2R R IR (R 55 ) KA B 28 A T4, A [R) A8 A6 AS [R] B3 R
5 I 9L 2 A R 52 B 5 M AN [R] | PRI 8 T e B S 5 AN A
3.2 R[RIVEE I AT MIRE 7K 23 (8] 53 A 1

3 128 3 T XA [RGB B (] VA0 %) 2 35 T 25 () 43 A A T E 9T, & 0L 2 38 T 25 [ o3 A EL 2 — 8 25 A S5 o
M, X SR EHFEE T A, T2 R /NI, 505 R R A 48 18] S v R P, R R e
JZ N B JZ AR RIS R/ N TO M “RIR < a5 B A A X T e TP E B )
HAR I3 A T A I e E A58 T AN 5 BRI N 2375 W9 25 (6] o3 A B I J 22 S5 o AR vh (8] B9 9040 el 198 2

http ; //www.ecologica.cn



19 4 M A AT YD BN T YDA DA R 0 BC AR S HCE 7 I [ £ 1) 8673

SEFGAHT TEHE % 283 W 9 25 [R] A3 AR B 2 58—  MRIBREE R I VDA Hhy 568 2 1%, 76 /DN TR o D 5 o e R i 422
BAEM ., MW A K, PR 52 B T I KRR, 25305 W 3 14 2 8] 53 B PR AR A0 A P Gl R AR 5 /N Y
RGBT 73 AN TR 5 B T4 55 B3 R B MM AR T | Xof I 2538 T 4% [0 43 A R B ol G — B 1 O
FHRPCE BRI 3a F1 Sa BN TR T A BRHE AR " 5 P BIAR " 0 LR B S BRI, BF9E R,
55155 TN 0 25 1) 43 A SRR 2 52 S\ AE A 75 B 1) 5 [ R4 I XU 52 M, o M 7 27 45 2% SR A b 3 A 175 250, LA v i ) 1
155 TN 2 [B) 4 AR RRE

3.3 ARHLRE R AT BOLE G VPAS S5 T

A H AN R PG B BsF (B VA0 %) B o3 A 55 B KB A3 B RRAE R AT 28 A O 0 PRCHE R 2 3 T R
174.95mm , S T 22550 5.70mm , 628 88 2 0 30.25mm , 4391 5 S FE R 82.96% 2.7% \14.34% , 5%
FZUPHL Sa IV (72.2% 2.9% 24.9%) PO FESEE TN S 2 EEARKA 25 @ AR, L5 A A
H5 3a VPHIEAT . 3a 5 Sa VHIEEE TN 528088 1 DO, Mifem 25 i - 25 5o R X3
BH A B R[] XT a6 RRTF- 7 I P9 55 M) 2 A LA 2 375 W 7 T, AR T 25 i i s i AN B B AR 5 SRR ID VD
FEEH (82.78% .2.9% .15.03% ) " JCITF AT H5 A4 HE N (83.8% . 1.9% 14.3% ) %) 58 PG BF A A5 3 7E M\
( Matorral community) (83.30% .8.50% .8.20% ) 390 R 68 R P T I O R B R 855 75 A P B8 TR B0 1 100 25 S 48
RO X R BE AR ZE B R K, M AMAEN T 255 5 28 % Lk,

R 244 AR L A5 175 0, PR R 5 00 RS 1, %o ke 5 45 P R B K P 0 BCAR SR R AT 0, B2 10
WIAF AR, B AR AR R K o Bk JR Bl & 2R AR AL SR AR VDI ZR 5 28 3B T B T 79.99%—91.47% (8], B T
EWRRANT 1.26%—3.48%]0] | T 28 AT 7.28%—16.53%]] . #3 HF5E 0] 01, 76 F i H A X A o AR i
T, B N R E AR R e BRI B AR R A 5B A RS A R R e R R (A X AN
FIF 35642 b K B Vb [ DB, XoF AR B I AS A 55 B, LT 2025 A 7E VDM TR A /INRLAR T AR B, 451 an
BB BRIAEY) , B IRAE 2026 2027 4745 T4k 2838 W S B R AR, DR UE 7 V0 [+ SR e A KO E R ss . WFFE T
DA — AR B /K P4 B AR AR XPZ AR A TR 25 BT MR, R AR A R R4 T P40 B A Jm 22203 3 AR [l
B SRV RIS VO, 3k 2% B AR S A T MK 08 R AH DI S IS, 26RO MRS 43 A 25 57 550 58 HH B i 2
AT ST 22 T A B R R P R AT A OGRS, LISl D E I IR 22 XA S

4 #ig

LR 7K -0 BE X DX IR ST PR MM OK AR B H 20, WE 5T 8 1 Xt 2a 3a Rl 5a B VDMIAR AT K
SYPCAFHESIAT , S5 SRR WA R P I R AR AR R 0 FCRRE BT — € 22 5, Sl 0 ARk 5 4R N IR K P2 TiC
A% SR HEAT IO, AR B ARG 0 , T 2025 AFAE VM A TRAR/NRUMK T AR B, AR o BRISAE Y , i PR A
20262027 AFAE U 2057 F EBORAE Gy, PRUERT ¥ [ 5 R A KO A 4 . A, AR AR R AT MROK BE
URWTFEIS A7 TT A EA T RS 25 S AL PR, W] b P bR HEA T AR ST T, LADRA A 7 NF 1] 2 5 X WIF S Y R

£ 3CHf ( References)

[ 1] Magliano P N, Whitworth-Hulse J I, Florio E L., Aguirre E C, Blanco L J. Interception loss, throughfall and stemflow by Larrea divaricata : the role
of rainfall characteristics and plant morphological attributes. Ecological Research, 2019, 34(6) . 753-764.

(2] kS 8D ORISR el 6 /P20 TG S8 BORBK RRIEDTSE [ D). R« PHLARMRBB RS, 2023.

[3] ZCRIL. B4 E T S B T AR SR8 LIRS [ D] dbst . dhEHBTRS: (Jbst) |, 2018,

[ 4] Dunkerley D. Measuring interception loss and canopy storage in dryland vegetation; a brief review and evaluation of available research strategies.
Hydrological Processes, 2000, 14(4) : 669-678.

[ 5] Llorens P, Domingo F. Rainfall partitioning by vegetation under Mediterranean conditions. A review of studies in Europe. Journal of Hydrology,
2007, 335(1/2): 37-54.

[ 6] Bk, RIE, BEW. JEIRLLAAMRIN A I HEMRRRE RS A RCBON ST, K R OREERE:, 2006, 4(6) : 61-65.

[ 71 Shachnovich Y, Berliner P R, Bar P. Rainfall interception and spatial distribution of throughfall in a pine forest planted in an arid zone. Journal of

Hydrology, 2008, 349(1/2): 168-177.

http ; //www.ecologica.cn



8674 JAE = 44 %

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]
[19]
[20]
[21]

[22]
[23]
[24]
[25]
[26]

[27]

[28]
[29]

[30]
[31]
[32]
[33]
[34]
[35]
[36]

[37]

[38]
[39]

[40]
[41]

Van Stan J T, Gordon D A. Mini-review: stemflow as a resource limitation to near-stem soils. Frontiers in Plant Science, 2018, 9. 248.

LiXY, LiuLY, GaoSY, Ma Y], Yang Z P. Stemflow in three shrubs and its effect on soil water enhancement in semiarid loess region of China.
Agricultural and Forest Meteorology, 2008, 148( 10) : 1501-1507.

Loescher H W, Powers J S, Oberbauer S F. Spatial variation of throughfall volume in an old-growth tropical wet forest, Costa Rica. Journal of
Tropical Ecology, 2002, 18(3) : 397-407.

Germer S, Werther L, Elsenbeer H. Have we underestimated stemflow? Lessons from an open tropical rainforest. Journal of Hydrology, 2010, 395
(3/4): 169-179.

Crockford R H, Richardson D P. Partitioning of rainfall into throughfall, stemflow and interception: effect of forest type, ground cover and climate.
Hydrological Processes, 2000, 14(1617) : 2903-2920.

Cuartas L A, Tomasella J, Nobre A D, Hodnett M G, Waterloo M J, Munera J C. Interception water-partitioning dynamics for a pristine rainforest
in Central Amazonia: marked differences between normal and dry years. Agricultural and Forest Meteorology, 2007, 145(1/2) . 69-83.

Rutter A J, Kershaw K A, Robins P C, Morton A J. A predictive model of rainfall interception in forests, 1. Derivation of the model from
observations in a plantation of Corsican pine. Agricultural Meteorology, 1971, 9. 367-384.

Gash J H C, Wright I R, Lloyd C R. Comparative estimates of interception loss from three coniferous forests in Great Britain. Journal of Hydrology,
1980, 48(1/2) . 89-105.

Chang M. Forest hydrology: an introduction to water and forests. Boca Raton: CRC Press, 2003.

Siegert C M, Levia D F, Hudson S A, Dowtin A L, Zhang F, Mitchell M J. Small-scale topographic variability influences tree species distribution
and canopy throughfall partitioning in a temperate deciduous forest. Forest Ecology and Management, 2016, 359 109-117.

XS, B2 I BE T e BEE AR P A M N TR RSO IFFE [ D], 4RI TEKR, 2022.

R, B, KA, XL, B, BB FEMTAMIERT D T AR K Z BOAR R B M. RS2 24, 2020, 39(2) : 460-468.
WA, EIFE, B E, ENg, sKRITH. PGS L bk o3 f A 2SRRI LI 5. A= 2582ki, 2004, 23(4) : 17-20.

Marin C T, Bouten W, Sevink J. Gross rainfall and its partitioning into throughfall, stemflow and evaporation of intercepted water in four forest
ecosystems in western Amazonia. Journal of Hydrology, 2000, 237(1/2) : 40-57.

Jackson I J. Relationships between rainfall parameters and interception by tropical forest. Journal of Hydrology, 1975, 24(3/4) . 215-238.
XA, IR, 2, RARIE, BT H, R, SEPERE R DL AR TR R R A BCARFAE. K R ORFESAIR, 2014, 28(6) @ 94-100.
XRE. FEEHRMOEEE 5RAEKIIEER. TR, 2004, 39(3) : 341-344.

E AR, 2 5 XA 35 S BRI . LY/ T 2676—2016. Jbat. v EARiE T i, 2016.

Levia D F, Germer S. A review of stemflow generation dynamics and stemflow-environment interactions in forests and shrublands. Reviews of
Geophysics, 2015, 53(3) : 673-714.

Lindroth A, Cermak J, Kucera J, Cienciala E, Eckersten H. Sap flow by the heat balance method applied to small size Salix trees in a short-rotation
forest. Biomass and Bioenergy, 1995, 8(1) . 7-15.

WGz, E 50 B, ORI (R I ) 48 LA TEE 2 X0 TR SR R4 R I T AR (R 5. K AR RpiE 4z, 2021,41(3) :40-49.
RSCH, R, AT, SRR, dREEHE, SR, RS, P 5 D R A R R R A B AR AE B R (K B A, AR AR, 2022,
42(2): 804-817.

XSFEm, BB, AN, IR, TR, XK. P ERAAE S RGOS R T RE. AR, 2024, 44(7) ¢ 2981-2992.
B, T H A B X TR A K SGE B S T REMFSE [ D). e . PUAbAmRIR RS, 2023.

KGZE, FEE, TR, EWE, BB, SHEE, XA, 2ZER, 20N B0 b DA R T A T AREE R R BCRFAE AT Y.
Mol 54 BFE, 2023, 38(2) ; 136- 144,

TEAKH. B 757K 30 DX ED AT B R P A BE A R o B K R RSB 2E . ThdEsc, 2022, 20(2) : 99-105.

RN, A, mOCE, BN, R NE, AU, 37 MR 2 i T A (R A RAE. K R PRASEEA, 2022, 36(6) ¢ 271-279.
B, e, X4, MK, 8, RIF, thSOR. SRR R XS )L ( Caragana intermedia ) 3 )2 2735 M Y K A 5 40 A RAE. T 5
XHFFE, 2019, 36(1): 131-138.

M, Z/ME, ks, XEA, Kb, DEE. BRI TSI AR A ST 2RI, KRR, 2008, 19(5)
693-698.

AR, R, sk, EAOR, A, EHIE, 83 FHURID VMBI R 5 BRAE. ROl 2R, 2013, 22(6) -
46-52.

AR, MO, TR, A OB, JTITRRRE AR AT e H S AR R T RYSC R, PUALhzBe 4, 2019, 34(1) ; 47-53.

Carlyle-Moses D E. Throughfall, stemflow, and canopy interception loss fluxes in a semi-arid Sierra Madre Oriental matorral community. Journal of
Arid Environments, 2004, 58(2): 181-202.

X2, X, PMERS, S ST S R LT AR WA R A 0 B R o i R s () S . T R T AL, 2022, 20(3) ; 29-35, 68.
TR, PR, ZECER, REW, BT, WEA, WER. RAT ST A AR R R A B A SO R S, 2023, 31
(12):2011-2021.

http ; //www.ecologica.cn



