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A review of studies on macroscopic compensated root water uptake model
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(1. School of Environmental Science and Engineering, Chang an University, X1 an 710054, China; 2. K ey Laboratory
of Subsurf ace Hydrology and Ecological Ef fects in Arid Region, Chang/ an University, Xian 710054, China)

Abstract: The root water uptake model is essential to the study of vegetation evapotranspiration. In arid and semt arid regions,
the soil often has water stress, which makes the root water uptake process even more complicated. In order to describe the root
water uptake more accurately, the compensated root water uptake model was conceptualized in 1989 and became an important
research direction. There are many explorations abroad, but few in China. Although certain progress has been made on the conr
pensated root water uptake model, it still has some physical defects. This paper summarizes and analyzes the development histo-
ry of the compensated root water uptake model. It points out that the compensated water uptake model overlooks the physical
mechanism of water stress restraining the root water uptake and that using plant stress index to judge whether there is comperr
sated water uptake has certain limitations. Based on comprehensive analysis, this paper proposes that the compensated root wa
ter uptake model should consider the growing environment of plant roots and the supply demand relationship betw een potential
transpiration and available soil moisture. The compensated model should couple the plant stress function, the characteristics of
soil moisture distribution, and the dynamic characteristics of groundwater.

Key words: root water uptake; macroscopic model; compensation mechanism

HEYIZEGR LHOKEAN RN EERE, £F XAESHEKT AP R R E. HAORRPOKAE

1201805 14 1201808 13 :20F 0825
: http: //kns. enki. net/ kems/ detail/ 13. 1334. T V. 20180824. 1007. 002. html
s HEK H AR (41230314)
Fund: National Natural Science Foundation of China (41230314)
: E( 1987), BB RTIN, L, EENFRXH KT AL . E mail: chenli_gw @ chd. edu. cn

c 122 KETETR



Box% e FURRTAERR AR SR

SPAC( - Y- KAELAK) b 9y i H 2 A
0, J2 AR K I AR A e diodf 1) ) R —, A I IR
TG B DX P B 7K 7K B S AR A T B A
Gt myEEl,

MR KR — A BRI R, B Ar 324G
T3 AL AR RIOK K SO R (1) Tl
B SEEAE Bl T IR A AR 8 5 1 A A
F Richards 77 FE7E HAL bR R Sk, AR R F 1 7K 8
AR T TEAL K B R . (2) L
O RPOK BN —NEBIGIN Richards 75 1%, W 7E
PRI AU 2R T AT R K 43 s oR AR L
i 2 TE B AR X o A R A T AN R 7R R
MR L ReE B M LR B AR, B4
PR A2 /K53 B 38 AR AR s R ER K AL B E
SR AL B AE . T O S Y A
PIRAFHIZ 5, A0 /K 2 B AT F0 08 8 R H UE 5
B R A, H 2 7 1k BN 1 AR & LA 22 AR
Wity A= B A, T SR WAR R R K B B SR A7 A
MBS ERAS 2.

V2% H TV AUF I IR 2 v R K 7B AR
I, 2 W5 5 R AT U (1) AR 28 0 20 1 RV Vi R AR
XIRAFAME , A ZRI 7K JiT I T P () 43 A1 9 AN [8]
RFR T, FEY) BAT 3 30 i A T =57 R K A
N KA — 73 AT . Skaggs!” 15 H AMEAL
HIE BEURE R % A4 T AN 217K 7375 BhiX) K93 ia
Frp e B — AP E R /R, 2R L], JCHx T
ERIREY), ¥ ARG 2 & I T2 —F
M PSS TR Z1) 1 A AR K R A EE AL 1, 42 v
Rt Ky iE AU SR R

1

1.1 EMARR BRAKREA GG R

T VU, KR PR3 5 PR P LR PER R0 A7
BRI A Feddes R B H 9K 4 i 36 1) 7
B 1 TR R AR R K AN Y S0k, 1LY
I (X ITE TIB AR 25 i (K il SO ). X 4%
B ARSI R SR SR RENS 152 55T AN AR —
R e R B, R AR UK 2 RAEAE
RAZER KO IEL R (HKS W RA R, %
MR 7RSS AN B AR MBSO T KRS R —
R BT KA B AR T AR, Feddes BERS A R
JRIERAR DX KA 52 At AR DX - 39 7K 34 f 5o, 4R 1
RA NI R 1 RS0, ARIX A A K £ 4 H
SN X AR — AN BRI W . R AN TR E
KOk TSR PROB 8 2% 1 1 T 4k, L A2 AR Ak 11

H%E R T 2% A 38— AT AR & K R A 4 B E
ARCEEE) , AR R B RPN S A M B
i, UL ASHE FE I iR IR AR KE R

iy R B KED & L BB hy AR K,
I by by XA BIE A 2 T BOR 206 MR IK B R /M by F s AURAR
FRRK B B R A, 2l T 3 2 T B R 7K s 0 B KA s HoAt %A T
WK B E AR .
1 Feddes (3
Fig 1 Water stress function ( Feddes, 1978)

1.2 ARA HKAMEBE AY $2h

Jarvis! VI RAN S R 2% [ AU 7RSI
FRILE AT SCAE 0 D 38 415 A0 R A @ 820 W AMER IR K
BRI M Ao

FEANTG FEAME TG DL T, SRR BT LIRIR -

T.=T, _ror B(z)a(h)dz

A T RIS BR8N & T) IR 2R NG &
a h) 7K o3I 845 B ek B B z) IR R FE ) A B
e Lr i KR RIR L

T I8 FE 8 PR

o Lo J': Bz)al h)dz

HRA MK HEAT AR 7R -

S(z)= Hz)a(h)T, @
Lo
Lo
1,

ol <@
FH s PAEAN I K R EL, w R HE W) I8 F8 BT IR
L

FZREAMERIHI T, SERZEBE Te 0] LLRIRA:

I a<w]
I |
Tp J( W< @

A T o JIAR B FEAME IS B8

B o> o I, — S IROK I D B 2 7E 5
— XS A, (1S SRR G AR ARG R
B o< o I, ASEa M, B PR iR LA AME TS

EEEHE - 123 ¢



F 16 % B E 98 H1- mAALE S AR A& 2018 F£ 10 A

BT &R 1/ o 65, WK 2(a) » XFEHEE 5]
AN—NBEE T @ 5t mEY R A E. M2

2

HE 2(b), 7T BUE R EALE R B 8k 2 K
e KA, K3 e BB JRIFR KA oK .

Fig.2 The compensation model under the influence of plant stress exponential function
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