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Relationship of the water supply and drainage in a typical wetland of Lake Poyang
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Abstract; Water movement within the groundwater-soil-plant-atmosphere continuum ( GSPAC) plays an important role in maintai-
ning energy and nutrient balance in wetland, and water movement is a key to wetland eco-hydrological process. Numerical simula-
tion is an important method for the study of water movement. However there are few examples of numerical simulation on water
movement in wetlands, due to the limitation of complicated natural conditions and restricted monitoring methods. In this paper, a
typical wetland in Lake Poyang was selected as a study area. One-dimensional vertical numerical model was used to investigate the
water movement process through different interfaces and to quantify relationship of the water supply and drainage. The results
showed that, (1) the water fluxes through interfaces were in a significant seasonal variation. The rainfall infiltration and the soil
water drainage were sensitive to rainfall, which mainly occurred during April and June, taking 65% and 73% of the annual amount
(1450 and 1053 mm) , respectively. The soil evaporation and vegetation transpiration were related to climatic conditions and the
character of plant growth, which were highest in July-August, taking 30% and 47% of their annual amount (176 and 926 mm) ,

respectively. The upward fluxes from deep soil into root zone mainly occurred in June-August, accounting for 76% of the annual a-
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mount (609 mm). (2) The water supply and drainage in plant root zone of the wetland were strongly influenced by the seasonal
changes of water level of the Lake Poyang. The main water supply of the root zone is rainfall infiltration except for the high water
level period (July-September) , in which the upward flow from deep soil is the major water source. In the rising water level (rainy
seasons of April-June) and low water level ( December-March) periods, the main drainage way is via deep leakage. In the high wa-
ter level period, the vegetation transpiration is the major water discharge. In lake water level recession period, soil water drainage is
mainly via vegetation transpiration and soil evaporation. Our study quantified the water transformation relationship through different
interfaces in the typical wetland in Lake Poyang and differentiated the soil evaporation and vegetation transpiration. The results help
to better understand the water movement in the GSPAC system and the water balance of lake wetlands, which are essential for lake
and wetland managements.
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Tab.2 The initial values of soil hydrodynamic parameters

curves in dehumidification experiments
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Tab.5 Calibrated values of soil hydraulic parameters
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0~20 0.034 0.46 0.008 1.08 102 0.5
20~80 0.034 0.46 0.005 1.14 80 0.5

80~ 800 0.034 0.46 0.009 1.08 45 0.5

ST IX 35 AR ) AS G [ 0.30~0.48 , A58 5 5 o B pA) 198 5 /K ik Py 40 {15 52 000 {1 F) 22 1
PB—F (K 7) , SSME SR 22 E AL 0.055. 1225 57 32 B A R0y A0 (O A B 5 P U . ek
WL 22 A — E 22 . BUATIR  BUAY 3K i REAR L A B S 5 K ek i 8 At i, JE R
B TRk R K S S K A8 T K TR T K A 9 2R S A A Tl I B Sl i B ROR R
PR R BB K K 7 3 M AR PRt A 38, DA (] 32 #6 O 2 DRI b 398 35 K B ASADL(ED 0T R K A e 17 I
B A W A P, TS BR RS K S by TR A 2 B B R AR S R B A Rk

N T,

0.6 7

054

0.4 1
0.3 1

--------- S
—— Bl

0.2

+ 518k &/ (em’/em?)

0.6 1
051
0.4 1
03 1

0.2
0.6 7

051

0.4 1
0.3 1

100 cm

0.2

2012—12—01 20130

7 L3S KR AU B S IR X L

3—02 2013—06—01 2013—08—31 2013—11-30

Fig.7 Comparison of observed and simulated soil water contents

KRR G bR xR (P BLIURG BE EAT V-0 (3% 6) , RMSE 784K FEl oy 0.03~0.04 cm’/cm®,RE
WIS AL R 0~ 2% , AHOG BB R BB L35 0.82~0.92 , 25 5 I 7 26 7 1) 4 436 2 /K Sk [ RS 481 {8 5 s i A
B RIOR R ORI 5 51 B Kk AR Ak BL AT AR I RO R

* 6 TIE KR S SNME L& MR GTHE

Tab.6 Assessment of observed and simulated soil water content
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Tab.7 Monthly variation of water fluxes in GSPAC system

AK4rid i/ (mm/ A ) A K4y el %
K Ay
e E, T, D R, G E, T, D
2012 12 108 3 8 17 101 7 0 5 2 10
2013 1 11 4 9 18 5 1 1 5 2 0
2 58 1 8 32 4 0 3 1 3
3 143 7 16 39 106 10 1 9 4 10
4 215 16 11 58 153 15 3 6 6 15
5 356 60 12 116 271 25 10 7 13 26
6 366 106 10 133 338 25 17 6 14 32
7 44 269 25 277 41 3 44 14 30 4
8 49 90 28 153 0 3 15 16 17 0
9 43 24 16 60 0 3 4 9 0
10 0 18 20 20 0 0 3 11 0
11 57 11 15 27 6 4 2 9 1

3.4 HEKS TS

T K 8 B S 5 L = 8K A bR AR B S A A Y 3 5 IR 7, AR 978 48 FHSIIET 30 4F 7K (i A5 1k
B K 12 H 2 BUE 3 AR KN, 4—6 A kKN, 7—9 A kK, 10— 11 A Rk, A3
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SFHE S e (B 9) |, B A HTRBBH WA K o GRUKIH 4 NI B IR K o #MHET R
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JEAR R R HHK M FEHEINE R R R )2 K DL 5 B 3 AR5 A 87 mm. 1B Hb K4 i RMHESE
RZRBNE MR KO R LAY A K RS2 R, R B0 B A 2 e s R T

K 8 ANIHK U B )2 K H i Ol

Tab.8 Water balance of root zones in different water level stages

yA 74 Ay <3 L A 42

e A AR HEM 42 AW/ AE*/

R;,/mm G/mm E,./mm T,/mm D/mm mm mm
Wik (12—3 H) 320 15 -39 -82 -244 -27 3
ki (4—6 H) 937 182 -33 -307 -762 20 4
FAW(T—-9 H) 136 383 -69 -490 -41 -76 5
KB (10—11 A) 57 29 -35 -47 -6 -4 -3
AR R 1450 609 -176 -926 -1053 -87 9

AE * FRK PR 22
TEMKI (12— 3 ), # FRBERIT 6 m MR JZ LAF 2K 20 4 1) b b 23 0] 2280, R oK g il — b

ZARUR, AN N 320 mm, 7 P KGR UG 95% . I BORL IR 22 50 T, 28 WOUR AR RT3 | AL 28 1
T A 009 5 HEHE B 229 A 119% . BRIZB IR R JZE £ 50K B2kt A, HElt e oy 244 mm, 4 4
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Fig.9 Supply and drainage relationships of root zone in different water level stages
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