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Sensitivity Analysis of AnnAGNPS Model’s Hydrology and Water Quality

Parameters Based on the Perturbation Analysis Method

XI Qing, LI Zhao-fu, LUO Chuan

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract ; Sensitivity analysis of hydrology and water quality parameters has a great significance for integrated model’s construction and
application. Based on AnnAGNPS model’s mechanism, terrain, hydrology and meteorology, field management, soil and other four
major categories of 31 parameters were selected for the sensitivity analysis in Zhongtian river watershed which is a typical small
watershed of hilly region in the Taihu Lake, and then used the perturbation method to evaluate the sensitivity of the parameters to the
model’s simulation results. The results showed that: in the 11 terrain parameters, LS was sensitive to all the model results, RMN, RS
and RVC were generally sensitive and less sensitive to the output of sediment but insensitive to the remaining results. For
hydrometeorological parameters, CN was more sensitive to runoff and sediment and relatively sensitive for the rest results. In field
management, fertilizer and vegetation parameters, CCC, CRM and RR were less sensitive to sediment and particulate pollutants, the
six fertilizer parameters (FR, FD, FID, FOD, FIP, FOP) were particularly sensitive for nitrogen and phosphorus nutrients. For soil
parameters, K is quite sensitive to all the results except the runoff, the four parameters of the soil’s nitrogen and phosphorus ratio
(SONR, SINR, SOPR, SIPR) were less sensitive to the corresponding results. The simulation and verification results of runoff in
Zhongtian watershed show a good accuracy with the deviation less than 10% during 2005-2010. Research results have a direct
reference value on AnnAGNPS model’s parameter selection and calibration adjustment. The runoff simulation results of the study area
also proved that the sensitivity analysis was practicable to the parameter’s adjustment and showed the adaptability to the hydrology
simulation in the Taihu Lake basin’s hilly region and provide reference for the model’s promotion in China.

Key words : AnnAGNPS model ; parameter sensitivity; adaptability; perturbation method; hilly region in Taihu Lake
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Table 1 Parameters of AnnAGNPS model
e G| S8 B HAE G R Hfy
CAL oy BT 0.000 01 ~3.0 e IE Y
LS B3I 0.000 1 ~100.0 m
MN EET R n 0. 005 ~ 1. 000 —
CFS VAT R IK T B 0.00001 ~3.0 —
CFL T PRAK AL BE 0.0~50.0 m
B S5 CFHD T RIK K T R 0.0~40.0 m
CFMN TRIK 2 T R AL 0. 005 ~ 1. 000 —
RS TA B 0.000 01 ~10.0 e E Y
RVC T AR A T A 0,1,2 —
RMN A2 T R n 0. 005 ~ 1. 000 —
RVMN WHRE2T R n 0. 005 ~ 1. 000 —
JUPRp CN CN 30.0 ~100. 0 —
AR AKC AT AT Yor N _
CRMD IK AT RRE R 0.0~1.0 —
CRM A=Yy 0 ~ 112 000 kg+hm 2
CcCcC SR 0.0~1.0 %
CRFH 4y et W TR O o 2 0.0 ~80 m
RR Hb F2 BEHLRE SR 0. 000 01 ~500. 0 mm
NACR R R 0.0~1.0 %
R T R S NSRC M5 B P R 0.0 ~100.0 %
FR AUt JH 0.0 ~56 000 kg+hm 2
FD AUBRHAR B 0.0 ~1500.0 mm
FIN REREAL N Efil 0.0~1.0 %
FON JERAHL N E] 0.0~1.0 %
FIP AEECHL P LA 0.0~1.0 %
FOP AEARE L P L 0.0~1.0 %
K + EA] ok (R 0.0~0.1317 (t-hm?-h) + (hm? -MJ+mm) !
SONR AHHLN Fri 0.0 ~ 100 000 gem™3
- e SINR JoHL N B 0.0 ~ 100 000 gom >
SOPR HHLP okt 0.0 ~ 100 000 gom ™3
SIPR TCHL P ik 0.0 ~ 100 000 gom
F2 HBESR AnnAGNPS Byt R ES L WK . +
Table 2 Classification of sensitivity degree % . j:Hﬁ;FUJ:HﬂEH H I‘ETJ 1@%%}%@*};% ‘bﬁbji Ij;] E/,J/%“
e S L il ZORURRLYE 2005 ~2010 AESCIIME , 2 S 4 )R
; L el o FRUESC I 202 ST, AR BB SR A
m 0.25 <181 <0.5 U ZHUE ARG A SO, IR BRI R 1: 5T
W 0.5<151<1.0 H A IV 6L 2 e A A2 ke 22 A o R
\ ISI>1.0 R AU

AhF IS ph Tt SRy A K b i Jal, A A
AAAE RIS Y, K 58 A 32 BRI T A
1508 AP 60 J1 A AR FHOK I8 3, 70 B K
L) 3t DR RIS R DL 3E 7 JE B T v R 3 ek
VRS R H e T BT A KR, 232 X T e R A5
TSRO TEA M T T G = e i /i, 3 T 0
TR H WIS G RO, 32 e R K 5 B4 7K B AR
A B, RN AR A R X R R
S

BT R AR (DEM) |, B [ B3 B T
SEORI I . T R A 55 R 1 A A B
P AT SCHR[23 ], 8 A A9 2 3R 2R JEAR I
PR B O 5 5+ At i S 8. Hoh, £
genT bk K A58 FH EPIC A 30k 3015, 4k
Je e R E R i B A s e AR, R T I R AN
N A AN TR] , 48 Ul 1 A A ) AR —
(25 5, -4 R0 5 Bl 3k A () W RL R S
PRIE G BOF- A EAE 0 aa i AE. b ) H
BaER FH 2009 4E 0.5 m 25 [A) 20 BRI IA 14 B
PR 3RAS , IR EA TS M B B IIE , IR AS i 3 i A
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AnnAGNPS Fi#

2 HFR5ITE

2.1 MBS EURME BT
WIESHOER R AR R KRR
KA SRR B N . AR YY) 2 M B
43 HTT ( Cell) B4 FNIHIE (Reach ) £ Hi 441k, 78
AnnAGNPS-ArcView Ft [ iz 17 Ho JE 2 B0 B
(TOPAGNPS) , X FH 0] 97t 3u 28 47 Bk 2 A 34 14 97 Jak
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Table 3 Results of topography parameter sensitivity

ZH heE X wi RV WHMEA FMASR HE WSO WHSENEE ARSI A BE Lk
CAL - FyE I 1 I 1 I I I I I I
LS Yk 1 \Y v | v v v v v v
MN  ERETRH —b I 1 — I 1 I I 1 I
CFS  TIIRZK i I 1 I — I I I I I I
CFL WK K 1 I 1 — I 1 I I 1 I
CFHD WKWK IIIRE  — I I — I I I I I I
CFMN VKRR E TR — I I — I I I I I I
RS VAT 3 I I I — I I I I I I
RVC Jmifitgphmsmn  — I I — I I I I I I
RMN  i[ifi 8T R 5L — I 1 — I 1 I I 1 I
RVMN g4 & 7 74 — I I — I I I I I I

1) FRIZSHOIBHULE R T, T [

5 X i 2 B R W T LA e B
PR (LS) WPRERIAR I | YeTh | AU 77 3k LA HLk
i R E SRR RS, L rp O AR T AR R 1 8
U SRR Fe i, USRS RO 1,01, 8 VL R
TR IR . LS 3 B2 58 i 5 e L 3 A ] A
AR X ML 1 e R SF 52 TR 24 3R £ i 11y, A Y
H AR R IE LG &R, & RUSLE J5 e v A9 5 22 4]
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Vo 0 AR S URE. E R RS 5 E e v
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Table 4  Results of hydrological and meteorological parameter sensitivity
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Table 5 Results of crop management and fertilizer parameter sensitivity
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Table 6  Results of soil parameter sensitivity
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AnnAGNPS application
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