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Spatial Pattern of Water Retetnion in Dujiangyan County
FU Bin'?, XU Pei'?, WANG Yukuan'** , PENG Yi*, REN Jing’
1 Key Laboratory of Mountain Hazards and Earth Surface Process, Chinese Academy of Sciences, Chengdu 610041, China

2 Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China

Abstract; Evaluation of water retention importance of the ecosystem is one of the key elements of ecological assessment and
planning. The importance of water retention not only reflects the level of water retention function of the ecological system,
but also reflects the water demand for human life and production on a regional scale. Identification of a water retention
importance area is of great significance for the establishment of water source protection planning, the implementation of
integrated protection of land and water areas, water pollution treatment, and the protection of regional water resource
security. In this paper, the assessment of water retention importance of Dujiangyan where there was hit by earthquake in
2008 was carried out by using the InVEST ( Integrated Valuation and Tradeoffs of Ecosystem Services) model on a county
scale, then the water retention importance was assessed by using the composite index method in combination with the flood
mitigation capacity of vegetation and the distribution of water source protection area. The results showed that although water
retention functions in some places of Dujiangyan were impaired because of Wenchuan earthquake, water retention functions
in Dujiangyan City as a whole are still high. In some areas, the average amount of water retention is over 200mm / a. The
very important water retention area of Dujiangyan covers an area of 421km”, and accounts for 34.9% of the total area of the
city, which are much larger than the city's current water source protection area. Therefore, the protection of these very

important areas should be further strengthened in the future, so as to ensure the water resource security of the city and the
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whole Chengdu Plain. The water retention functions and their importance show relatively obvious spatial variations,
generally displaying a decreasing trend from northwest to southeast. Water retention importance is closely related to the
distribution of water retention functions, but the case is not exactly the same. Therefore, on a county scale using the results
of assessment of service function space to evaluate the importance can precisely reflect the spatial difference of water

retention importance of ecosystems. However, this method can be improved by mapping the water demand of human.

Key Words: ecosystem service; water retention function; water retention importance ; InVEST; Dujiangyan
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S, ZHTRIEHR 15.2°C, ZETHFEKE N 12254 mm I FAEH 1605. 4 mm, /044 713.5 mm, [f
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WR=(1-TI)xMin(1,Ksat/300) xMin( 1, TravTime/25) xYield (1)

[, WR 24V Y FRK & (mm) 5 T1 BT 5L, o 4, #45 DEM 1155 ; Ksat 24 IR 7K 4 (em/
d) ; TravTime 122 ShETE] (min) , 3K BR DAL E 22K (vel _coef) 1531,
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Fig.1 location of Dujiangyan in Sichuan Province

TI = log( (2)
U, Drainage area 827K X MiHA% i, TT 49, Soil depth i 3V (mm) |, Percent slope i H 43 HE I

reKE Yield i FGHE.

Drainage area
Soil depth x Percent slope

ATy p (3)
P X

x

V=1 -

K, Y, WAEFKER, P, % HIC « E@Eﬂﬁ%ﬁﬁi;AET;j AR IR ;MR BRI« B4R 28 B
i, i (4) 2

AET 1 +oR,
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. o R, +1/R;
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X

K, k(5 ETE) AEY REL, RAEW 250 ET SUETEZ8H0E ET, W UIH W TEZE UL B ET, , 248 R-F
b TR R R AT S (A ) A S G, TR B b R ARy e I I L T M ZE ke R R 5,
ET, =0.0013 x 0.408 x RA x (T, +17) x (TD - 0.0123P)"" (6)
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AP, MaxSoilDepth 4 fiz K 4 3 ¥ 5 RootDepth S M 2 %R B ; PAWC, 4 A8 # mT F FH 7K, B A 48 5 3
N
PAWC =54.509-0. 132sand—0. 003 ( sand ) >~0. 055silt—0. 006 ( silt) >~0. 738clay +0. 007 (clay)’ -
2.6880M + 0.501(0OM)* (9)
A, sand D HIERWRLE B (% ) ssilt 9 H ORI RS B (% ) 5 clay 9 RIERTRL S B (% ) ; OM 4 H3EA AL
(%),
2.2 EEMITN
TSR BT R FHER B8k . RIRS AR B RS M HK D68, DL K I g /E H . 7K U8
FEUIREAPK ISR RN, AR RGP E RN EIR ERR . RAIKBERIR AR 5 2472 %W H
BOHTAT R, SR 5 % 7K U5 0 77 £ FIAEL B s B2 A 7 o0 GRS AR N, 45 SR 3R 2 40 0hff d T 28, 7K IR R
71 DCRIAR 7K K 5 i 7K 50308 5% ) RE R T B DX S8, LA A R el EE X

&1 KEEFRINBED R

Table 1 Classification of water retention function

3% & Water retention/mm >60 40—60 20—40 <20
P H Water interception/mm >6 4—6 1—4 <1
IYRAE Classfy 1 2 3 4

R2 KEEFRERMSS
Table 2 importance of water retention reclass
FHE MR Importance index 0—4 57 -7
IS Tmportance level W FE R

2.3 2SR

InVEST /K P50 SR AR5 2 A IS 800 28 R B (ETh) MR R Il R (R 3) . WAk R
PET, SR rh 2% 28005 (ET, ) G R] , 245 B0 1 HH b TR B 4 R AT 4o CEAEL ) 4 S G i, ] o) 1 S O e
FEOMBII N T R ZE R . A5 TR ZE HUE 0 7 15 A Penman-Monteith (PM) ''®! Hargreaves (HG) ™'
Thornthwaite 312 Modified-Hargreaves B InVEST 55 AU i 75 %5 98 wE DL AR B Hb X i ] Modified-
Hargreaves B

T KR R TR P R A B RETRAT K R L A R (14 B TRAR 28 1T LA el AR S SCRRIRAS ) VR R EUR 48
— I BN K 43 30 53 BER I AN E D) L Przg il 5 2E KRB BT w50 R B — B0 (8—15em ) Tl 4= 57K 43k iy
FEHE AT [ B 2R O B LU, S RS AR AR AL 21 (FAO) RS /E D 28 B -V E Y 75 /K T B4 e ) A A
FRAEAY 22 50008 L B9 X 3 A 7 26 SE PR B0 e PO L R R AR TR AR B i i b R AR s
SRR, LI USDA-NRCS #4810 [ 5K T AR b b A 07 -394 38 - S UL e s 2R, 3 LA 1000 453019, - 1t
FIF AR FH MR AR R K24 & B NeuroTheta AT

Bk ERSEON B AT RAA T - R A DEM | 3 BT A I R R 80 . b R AU E A T E A
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GBI T R A | A A0 20 e 81 S R T Sl AW AR F
HBECR TR 2% RSOk A ) . R 8O 24 P89 F R T S0mm (9 F %, SR TT 7
JI145 1951—2005 4F- H [ I Y6 RHAE (E 315
#*3 InVEST #ESHR

Table 3 Parameters for InVEST model
MWREE/mm R

HRRE/mm Hid R

L] Land use 1000ETk T I Y 1000ETk
root_depth vel_coef root_depth vel_coef
HEE/K HH Rice field 700 300 2012 K Rained paddy 750 300 900
JKBEHE Trrigated land 750 300 900 3l Dryland 750 300 900
SE L Vegetation land 750 300 600 [El 3 Garden 800 700 500
&8 Mulberry filed 800 700 500 32 Vegetation garden 800 700 500
HAf1Fel 1 Other garden 800 700 500 F Mk Forest 1000 5000 200
WM Shrub forest 900 2000 249 BHiAkH Open forest 900 3000 300
K ALHRHE Young forest 800 1500 400 L Slash 800 1 2012
T4 [ Nursery garden 800 500 600 KIRFH Native grass 600 500 500
TR HL Wild grass 650 500 400 A% H KA #b Water conservancy 500 1 2012
4L Town 1 1 2012 KFE R Rural resident 1 1 2012
M7 TH” Mine 1 1 2012 FEIR ML Special area 1 1 2012
B F b Railway 1 1 2012 ZABfFIHL Road 1 1 2012
JK JF 7K 1 Reservoir 700 1 2012 7J(I§§lﬁfﬁﬂﬁ . 1 1 2012
Hydraulic construction land

YUy ZK T Pond 500 1 2012 FEHH KT Aquiculture area 500 1 2012
TR Marsh 500 300 900 Vb Sand 1 1 200
WA AR Rock 1 1 1500 HAh Other 1 1 500
AR River 1000 0 2012 YEE Water pond 300 1 2012

3 &R .

3.1 KIS A

P2 gt T RV T AR 2 R e /K IR 77 S RE VAl

GERL. AT 45 R 4T K U TR B 266mm/

a, ARSI 19 21. 7% K IR IR B ik ) 3. 21 42

' S B K P 2510 28. 8% . KR TR A 1

SN B B A S ) 25 S L KRR SR D RE R v Y IX

BT, H— T B A L 6, A0 1% 55

Je AR 1 FB o3 L 1K, 22 4 P 2K IR SR B TR 200—

260mm 2 [ ; H TS VY e AR 1L e X, R

L4, 246 R K VAT B 150—220mm 2 1,

EAEER L DA ] 9 2 12 b DX B AR KU TR 5 D) g AR A

i LA T o 1 59 o ) S

—LErPIRINREIX K U 57 D RE A 22 1 M IX 32 0 A

TEACT = L DXCRIAR R S i S 2 A2 s Bl

{ELI R T RR ) AR RE b BRI | T BT 5 B 0 22 1Y K i 3 /mim

N ; - TEUNEN T 266.73
B T RRD (ST R K B R AR 5 K

BN T ¥ Iaryi LI e S B AL IN 0 3 10km ki
Herh oA A DX, bt ) T 28 Y LA il e i oA

ELKIRIRRE 8 . O XK IR 7R D e Ak 2 WDEW KRS IR

al: ':F' %O %g»g*g ,L_H EI/‘J IEIL: ’ %mlﬂgzk *IJ Iﬁi ) & iﬂf,ﬁlz % 7J( Fig.2 Water retention function of Dujiangyan

http ; //www. ecologica. cn



794 = 334

A

J2E FT A 4 B4 SE TR ARK DR IR DI RE T A e fie i, FLJBUPRJE X — 4l X EL AL TRV A 45 M X AR AR i 3 T
T /b, PR AR 25 2R G K IR IR D RE— ML
3.2 KRS E A
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PABIR N EL, TURERA ) I 5 b X TR R R I RE R 22 | MUK IR 7 B B AR e AR, HoRr
Mo XA T A5 KRR SR B 2R SA L K IR SR DI REAURS R — 2, X DA ST RV 4 R AR S
FEPFH b A E M, D E B R D7 1 AT B 5T R LUK IR 57 S RE VA hy SRR A7 7K DR
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N N
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il P& 451
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0 5 &R [ '\
o . EE
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Fig.3 water retention importance of Dujiayan

a. AL T 2 | b, K VR IR 5% T

4 WEEHiE

R AT InVEST £ 88a] LUk EL 0K P50 57 D REHEA T R B3P0k, 70 R b T R i /K 50 5% B 2P RE 8
BN A b S K PR 5= D RE B0 25 8] 25 5 S OHR N et e i 280k AR A SCROBIF TS5 2R AR TR 1 A 7K IR
TR F i T DRI RR N 421 km? o5 42T AU TETRRY 34. 9% , 2 KT H AT EL A K AR B X AR . PRIHTE K S Tt
DA AR HE A A 25 T 3 (2010—2020) H 5 2 I S8 /K IR SR D RE R, TR IR AR AP X e, A2 i e i
I, BB K VR IR D BRSNS L phy T T Ak )11 G vy i ] ik 90 3 X, b 3808 85 ZR 4K, R A AR
fi% 2 AL Sl PG R AL BT AR B, AT A B P A, IR BRI A SR S AN TR o B, it fiE
TE RSN (B9 5 324 DX A K JREER 7R T BE o

KU S AN T 2 LUK IR IR DI RE AL Bl ol TSz XK PR R S PP Y 5 i, H T2 5L
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FAKET 3 AT T 11 NMEPRIITEA AR R X B E AR T 1 19 T 3L JR S 28, PP Y 2
RS RGO RK IR FR DI RE , A SEPRRE RS 4R BE A T RE Y . LA 40 R IR AR AF MoK B R Bl 2 7
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WIBATHR KRR SR i, KRR 77 B B AN S K D Y 25 57 | [m) Bt SR IO 22 A b K VR, 7R
LRGPP A A TIX 5 B R K I 5 AR PP 2 AR R R GEA T i 8 ¢ R ATIF
WA IR IR IIRE M 2 5 16 T R R M PPAl . 78 BT e, R B L X, AN D A0 A AR T
Ui, AL O R TR B AT R OC R AN BEA R AN AR 23, TR AT InVEST R 8 FE AT /K 500 77 o 2 P4 fiE
Fg AN Al RN ) A, P01 ) e B DR Ak A

KPS FE A DA R i S K BEIER T A AS OR Br A BOR SRR 1 Bt K IR % B R R AN
SEMRAG K IR IR DI RE AR IEAS  RAE AR SCR A InVEST BRI EAT 1 58 T VEAS , (H i T Il U & 24 bk, Kok A
PATR J5 T 5 ZERAMTIE - 1) KPR IR N BEA U e T A 25 2 58 A B W5 /K 73 A BE 1, [a] i ik 32 31) U fie 2
AR, AT REA R X AR K IR IR ROTRTERE ) 5 AR S R 2 PR RE S 4R (1 i T RE 2 1Al v A SC B ) A
2) 1E/K PRI SR FE EAE A o 7 2 5 K IR IR XS R T K DX SE R i DO il XK U8
G RAE S (8] B AN B EA T 5  50f o S A M DS AR AP K I R PR AR
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