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( ) ; X
Prosopis laevigata 11
Sierra Madre Oriental
Carlyle-Moses™” Mountain 635 Matorral community 8.5+1.9 21
( )
38] 395 Salix psammophila 6.4%1.7 69
( ) Artemisia sphaerocephala 2.8+1.2 42
C. korshinskii 7.2 154+66
Li P4 ( ) 263 R. soongorica 3.7 53+26
T. ramosissima 2.2 25+15
D. pentaphyllum 2141 200+109
M. strasseri 3.84+0.9 97+31
C. arborescens 17.3%3.7 134+24
. . ( R.sphaerocarpa 9.7%2.9 6727
Garcia-Estringana i .
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1h) C.albidus 20.8%7.7 194+76
R. officinallis 232482 47+43
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C.zeelandia 26.4x7.6 221+113
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1726



rhERE: BRI 2011 4F H41 % FH12H

22r
—n— #1110 em
201 o« — @10 cm
18
~ 186
A
B 14
a0
£ 12
%
® 10
8
6
4 1 1 1
2009-05-16 2009-08-16 2009-11-16 2010-02-16
121 —=— 71140 cm
e ELA40 cm
11
€ 1o
W
g_\‘ﬂ
x l.l.,ﬁ,l_
|
——
H sl L.
| WY
e
L L 1 L L 1 i L 1 L
2009-05-16 2008-08-16 2009-11-16 2010-02-16
B

EXDEE (%)

TIERKDSE (%)

B3 AZEEAE N LEAPESA AR PE AN R £ R B 3K 2> AR AE
Pl P T 2 A Bl ik Ok

{EF . HE N BEE 5 A0 b Jm) JE B N A BIL B 2 7K 73 2R
B R LK 43 057 43 1 v 20R F 4, 8 DB e A ol B
Sy HE 7 B (fertile island)EE %5 Y5 & (resource island)***),
© LGB B LA v ) IR LR RS T
FeKPE R 75 M A A g A = 1o Ae4T),

AL b, B BRORIAT 4 B B 1) i AR LU B K B B A
— € 1Y B P N TR RE ), AR DT D R
205 ) 1 1) 58 B 2 Lot o 4 80 R 2 140 44 KT ) ([
48 WA KX, A 80 B K T ) A 2
BEAR I LA S 7K 23 T . Kefi 2Nk bl 4k Bt e 1y A
AT NGNGB YIRS W € & NS L 7/l
) AT A AR e B Do AR A S X MO &R Bl PR K
DTN ST PR, HE B B PR & ) i 4%
R IA) ROREEAR, B AR T BIE, iR ) B
J&, WA Re R ARV W 54, B AL YD B
MO HE M BEHK 4 T4 R G S M A T Bk 4

161
| —=—14h20 cm
o FELA20 cm
141
121
10+
sl
6Bl
4 | | | .
2009-05-16  2009-08-16 2009-11-16  2010-02-16
T ety
= —#21H100 cm
I = o -+ — 44100 cm
12 = W
11+ =
q
L Y -
10k L
__—.5_
of * T
-—
8l I
M " 1 i " 1 i n 1 "
2009-05-16 2009-08-16 2009-11-16 2010-02-16
[SE=E]
2.50T ® Farantara % Kobo
* & Dingazi1 4 Tondo
* = Dingazy 2 © Touhore
2.00r 0 Inama © Anamizey
E @ Sofiabangou e Zoukouara
fiel A
2 1.50
o
&
@
2 1.00¢
=
o
g
& o050l R?=0.76 ¢ .0
n=43
0.00 : . . . . 4
200 300 400 500 600 700 800
FRHERE (mm)
Bl 4 FEREREXTEABEIK S RE RS PR HUAVE AT

HR/N AR W
AT ARERAN I D, BEIEIH B SCHk48]

1727



AE: TR A AR KOO AL WY S YL

P10 AL AR R 0 B B R N 1) 5 — R R IR
A, BB b AR 2 AR G U A A BN 2R B
PR R AR RN 4, WE N TR B R TR R
5 e AR JSE TN, T B e PR TR B DU 1 3 5 v
P HERE (i1,

223 HIEBWMMIKSRERG

TE ST R b, AR VR AR ik R T R R R
OB ASIR 20 A TR 740 38 FR VAT I R 4, v T R A 0l
SEIK A R R AL R M Ty, H o FE B SR AR A IX
Sl AT K 1L P B, AR A A T S
W& AR (B 2(c)). Caylor 25> IEEE Rio
Salado VAT YL 38 IR AIF 53¢ B 198 7K 43 2 Y S HE A A 3]
W 7K ZR T o3 A M S ) 2 DR ER, LA R VA A A T Y
IKRAEZS A B HATAR K — Btk 48R 7 A4
FEVE T8 RITAT 1 20 2R 4 A A Jd A FE 0 0k 7K 23 e
[ —Fp B BRIE N, SRR 23 T R IA Y. iy
TEFI] A B 2 — N RIREEAK R G, RFFK HiZoK
R KR I, 38K & iR i
e, JE A A K BEAR L T, DR by 3 T 1Y 7K
I3 SRR R G0 5 b DR ) A B i R s R B
B R B K SRS . A ST IEI OK R a5
R o AT RS & Bl N AL BERE 7T AR & 2>, JCHH R
B B AL () o AT AR RS DY, e m s
FEAY o A A% Jr A7 A Sl I R TR A9

224 kg B4R B LS X T 5L X A AR Y

JA R

P20 WE AT P 7R T T R K 23 S AR R 4
A3 AR R EHROMISE S R A )
K 7 SR AR N, R N T R K PR B A e 2k
RIS AR Sr A A 7 2K R G BRI 2R
LBB R IR MY R RE R, S RIER S H
ANBPR, BRI, mifa e R, kg R
LRI B A5 BEAAF. B AR B 1 20 U2 J5 T 5T

i AEERARE TAERECHENL, B

%3k

Bz, i EReE, RIFEHEE bR e A T
AN ISR PDERILE, Rk, FE. A
A~ BURUASARR L B3 SRR Bl w0 6, K
REE AR TES ). R, TS X H)
o 7K SRR 2N E K KB v R 7K 2 B 1 (¥ HR P e
T T IR K o B Y BRI T AT
RGIRABEIL, LUK RN Ik SR 1 9T 5
g AR T Ay R A A A0 T AR A 3R I B R LA,
W R T T R O R S A A A B B,
MR A T 25K 2 R AR R Gk HAT ROK DI RE X B
Foft, R A TRE AN DR Bl 7K 7y SR 4R AR G S AN [ K X
LRI PR R, OE G v R MR 1 2 S A
BT 2 T e AR AR VA TE T I K 73 SR AR R GE E i
(RS RS B A 7K 23 2R B 3 7 B i 3 W AN )
T PR AL AR () A TR e, wlE s AN A
IR DX 3t S5 AN L) b A 5 A 1K) 7K o0 SRR RN 9,
DA R BB, B IR BEE AR () A A T i
(IR e P RRF S

3 RE

IR K SORG W T L T 5
M3 JZAN [ B 2 AT LA T RRE 27 it e o o 2 52 0%
ARG E L RBERA M2 —, 22— IR IR
2 2E R SR, R SE i (RIS AR AR
JiE, IR KO0 AR RS SR R
(K28 X5 Rl WE9E. R ORWTIE A7 2 e AT L5 1
MHEEUIT (1) W B S FER, (2) MGRI
HREHWEER, 3) BRERL N AR, @)
AR A BRI R, (5) 2 REMZ ER LG
W5 UL, 1 5 DR ) 6 K S0 1 T 5 P 05 19 35
ACRERE T T AR R K 2y BT T 3K, e A BRAR
TR R, 7 EERAN R G AT AR K 7 JE AR 1
W R AU K RIS T, IO AN 2 B4R s T 2
M DR ABORT A AR A 1R 0 8 B AL, e A A
S BRI I Y DR 5 BN 5

1 National Research Council. Basic Research Opportunities in Earth Science. Washington DC: National Academy Press, 2001

1728



rhERE: BRI 2011 4F H41 % FH12H

10

11
12

13

14

15

16
17

18

19
20
21
22

23
24
25
26
27
28
29

30
31

32

33

Schwinning S, Sala O E. Hierarchy of responses to resource pulses in arid and semi-arid ecosystems. Oecologia, 2004, 141: 211-220
Caldwell M M, Dawson T E, Richards J H. Hydraulic lift: Consequences of water efflux from the roots of plants. Oecologia, 1998, 113:
151-161

Scholz F G, Bucci S J, Hoffmann W A, et al. Hydraulic lift in a Neotropical savanna: Experimental manipulation and model simulations.
Agric For Meteorol, 2010, 150: 629-639

Brooks J R, Barnard H R, Coulombe R, et al. Ecohydrologic separation of water between trees and streams in a Mediterranean climate.
Nature Geosci, 2010, 3: 100-104

Ryel R J, Ivans C Y, Peek M S, et al. Functional differences in soil water pools: A new perspective on plant water use in water-limited
ecosystems. Prog Bot, 2008, 69: 397-422

Hopmans J W, Bristow K L. Current capabilities and future needs of root water and nutrient uptake modeling. Adv Agron, 2002, 77:
103-183

Young M H, Robinson D A, Ryel R J. Introduction to coupling soil science and hydrology with ecology: Toward integrating landscape
processes. Vadose Zone J, 2010, 9: 515-516

Lin H S. Hydropedology: Bridging disciplines, scales, and data. Vadose Zone J, 2003, 2: 1-11

Newman B D, Wilcox B P, Archer S R, et al. Ecohydrology of water-limited environments: A scientific vision. Water Resour Res, 2006, 42:
W06302

PONE, BE . KSR —TIRR MR SRR Rk, 2008, 26: 78-82

Yair A. Spatial variability in runoff in semiarid and arid areas. In: Rubio J L, Calvo A, eds. Soil Degradation and Desertification in
Mediterranean Environments. Geoforma Ediciones: Logrono, 1996. 71-90

Mayor A G, Bautista S, Bellot J. Scale-dependent variation in runoff and sediment yield in a semiarid Mediterranean catchment. J Hydrol,
2010, 397: 128-135

Bergkamp G. A hierarchical view of the interactions of runoff and infiltration with vegetation and microtopography in semiarid shrublands.
Catena, 1998, 33: 201-220

Wilcox B P, Breshears D D, Allen C D. Ecohydrology of a resource-conserving semiarid woodland: Effects of scale and disturbance. Ecol
Monogr, 2003, 73: 223-239

Lin H S. Earth’s Critical Zone and hydropedology: Concepts, characteristics, and advances. Hydrol Earth Syst Sci, 2010, 14: 25-45

Bosch J M, Hewlett J D. A review of catchment experiments to determine the effect of vegetation changes on water yield and
evapotranspiration. J Hydrol, 1982, 55: 3-23

Brown A E, Zhang L, McMahon T A. A review of paired catchment studies for determining changes in water yield resulting from
alterations in vegetation. J Hydrol, 2005, 310: 28—-61

Wi, AW, AWM FEOK SO e, HAR IR, 2001, 16: 474-480

BRar, dAEE, AR, UK SO R SR BLAE T STBUIR . K AI#4K), 2010, 41: 1142-1149

AN, RIEIE, B SR LK R M R R SRR 5 U7 ik, HUERBL 24t g, 2010, 25: 673-681

Vereecken H, Kollet S, Simmer C. Patterns in soil-vegetation-atmosphere systems: Monitoring, modeling, and data assimilation. Vadose
Zone J, 2010, 9: 821-827

BB, PR, SUIE, &% oy REEL S S R 40 SUBDWI R SE. HERRLERE, 2010, 25: 954-964

AR s, Mgk, T2 KA S K 4 T4 BC B A RS K SO Sk i 5 s M ERRL 2, 2008, 23: 698-706

IR, TN, JRAEE. MEARFUFHLRGTIL. #k R, 2007, 24: 22-27

VPR, 4. 3 IR AR K S0 S ARSI M)y AR R BL. DAL A A4, 2005, 25: 1309-1316

W EPT, KR, R, S TORBEMRAK S LRI IR R. EY R, 2005, 31: 203-208

XYook, VEIhLD, gk K NPT R E A, MY AERAIEIR, 2001, 37: 155-160

Oppenheimer H R. Adaptation to drought: Xerophytism. In: Plant Water Relationships in Arid and Semi-Arid Conditions. Paris: UNESCO,
1960. 105-138

B, VA BN KA R L 38 AL ——E B ML IR ACE R BT A TS, T2 X R, 2008, 31: 313-323
Zimmermann D, Westhoff M, Zimmerman G, et al. Foliar water supply of tall trees: Evidence for mucilage-facilitated moisture uptake from
the atmosphere and the impact on pressure bomb measurements. Protoplasma, 2007, 232: 11-34

LiXY, YangZP,Li Y T, et al. Connecting ecohydrology and hydropedology in desert shrubs: Stemflow as a source of preferential flow in
soils. Hydrol Earth Syst Sci, 2009, 13: 1133-1144

Levia D F, Frost E E. A review and evaluation of stemflow literature in the hydrologic and biogeochemical cycles of forested and

1729



AE: TR A AR KOO AL WY S YL

34

35

36
37

38
39

40

41

42

43

44
45

46

47

48

49

50

51
52

53

54
55

agricultural ecosystems. J Hydrol, 2003, 274: 1-29

LiXY,LiuL Y, Gao S, et al. Stemflow in three shrubs and its effect on soil water enhancement in semiarid loess region of China. Agric
For Meteorol, 2008, 148: 1501-1507

Lev-Yadun S, Katzir G, Neeman G. Rheum palaestinum (desert rhubarb), a self-irrigating desert plant. Naturwissenschaften, 2009, 96:
393-397

Navar J. The causes of stemflow variation in three semi-arid growing species of northeastern Mexico. J Hydrol, 1993, 145: 165-190
Carlyle-Moses D E. Throughfall, stemflow and canopy interception loss fluxes in a semi-arid Sierra Madre Oriental matorral community. J
Arid Environ, 2004, 58: 181-202

MM, 2/NE, RER, 5 B R MBI REARR T 20 R, B, 2008, 53: 939-945

Garcia-Estringana P, Alonso-Blazquez N, Alegre J. Water storage capacity, stemflow and water funneling in Mediterranean shrubs. J
Hydrol, 2010, 389: 363-372

Aguiar M R, Sala O E. Patch structure, dynamics and implications for the functioning of arid ecosystems. Tree, 1999, 14: 273-277

Valentin C, Herbes J M. Niger tiger bush as a natural water harvesting system. Catena 1999, 37: 231-256

Howes D A, Abrahams A D. Modeling runoff and runon in a desert shrubland ecosystem, Jornada Basin, New Mexico. Geomorphology,
2003, 53: 45-73

Valentin C, Tongway D J, Seghieri J. Banded landscapes: ecological developments and management consequences. In: Tongway D J,
Valentin C, Seghieri J, eds. Banded Vegetation Patterning in Arid and Semiarid Environments. New York: Springer, 2001. 228-243
Schlesinger W H, Pilmanis A M. Plant-soil interactions in deserts. Biogeochemistry, 1998, 42: 169-187

Rango A, Tartowski S L, Laliberte A, et al. Island of hydrologically enhanced biotic productivity in natural and managed arid ecosystems. J
Arid Environ, 2006, 65: 235-252

Puigdefibregas J, Sdnchez G. Geomorphological implications of vegetation patchiness on semiarid slopes. In: Anderson M G, Brooks S M,
eds. Advances in Hillslope Processes. Chichester: Wiley, 1996. 1027-1067

Newman B D, Breshears, D D, Gard M O. Evapotranspiration partitioning in a semiarid woodland: Ecohydrologic heterogeneity and
connectivity of vegetation patches. Vadose Zone J, 2010, 9: 561-572

Puigdefabregas J. The role of vegetation patterns in structuring runoff and sediment fluxes in drylands. Earth Surf Proc and Land, 2005, 30:
133-147

Kefi S, Rietkerk M, Alados C L, et al. Spatial vegetation patterns and imminent desertification in Mediterranean arid ecosystems. Nature,
2007, 449: 213-217

Rietkerk M, Dekker S C, de Ruiter P C, et al. Self-organized patchiness and catastrophic shifts in ecosystems. Science, 2004, 305:
1926-1929

Scheffer M, Bascompte J, Brock W A, et al. Early-warning signals for critical transitions. Nature, 2009, 461: 53-59

Caylor K K, Scanlon T M, Rodriguez-Iturbe I. Feasible optimality of vegetation patterns in river basins. Geophys Res Lett, 2004, 31:
L13502, doi: 10.1029/2004GL020260

Caylor K K, Manfreda S, Rodriguez-Iturbe I. On the coupled geomorphological and ecohydrological organization of river basins. Adv
Water Resour, 2005, 28: 69-86

Lin H. Linking principles of soil formation and flow regimes. J Hydrol, 2010, 393: 3-19

RS, SRR TR SR R K AR, RARRE AR, 2000, 14: 52-57

1730



