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Abstract; [ Objective | To address the long-standing challenge of parameter identification in hydrological modeling for data-scarce
regions within transnational water conservancy projects, a parameter transfer method for a raster-based distributed hydrological
model based on land use types is proposed. [ Methods ] Using land use types as basic units, a “land use-parameter” mapping
relationship was constructed to form a structured parameter lookup table. This approach overcame the dependence of traditional
parameter regionalization on gauging station density, enabling robust cross-basin parameter transfer under similar underlying
surface conditions. The Cambodian section of the Mekong River Basin was selected as a case study. A land use type-parameter
lookup table was established through zonal calibration in a reference river basin, which was then transferred to the target river
basin for validation. [ Results ] In the reference river basin ( Kompong Cham station), the Nash-Sutcliffe efficiency ( NSE)
values during the calibration and validation periods were 0. 87 and 0. 86, respectively, with relative errors (RE) in total runoff
volume of 5. 71% and 8.61%. After the parameters were transferred to the target river basin, the NSE reached 0. 87 at the
Thnous Loung station on the Das River with an RE of 8.37%, and the NSE was 0. 89 at the Kralanh station on the Sreng River
with an RE of 7. 01%. The accuracy was significantly higher than that of the instantaneous unit hydrograph method ( NSE of 0. 76
and 0.68) and the antecedent precipitation index method ( NSE of 0.32 and 0.74), demonstrating superior capability in
simulating flood peak processes and maintaining water balance. [ Conclusion ] The proposed method realizes physically based
cross-basin parameter transfer using land use as a carrier, fills the gap in hydrological model parameters in data-scarce regions,
and provides an effective reference for process simulation in distributed hydrological modeling.

Keywords: parameter regionalization; ungauged basins; land use homogeneity; distributed hydrological model; data-scarce

regions ; hydrological non-stationarity; Mekong River Basin; climate change
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Table 3 Parameter set for forested land

S, =
po B wot | mgm | R
WM | K E KA mm 50 ~300 65 65
UM | FRE KA R mm 5 ~100 10 5
LM | FJ2&E K& mm 10 ~300 50 50
DM | RIZ#F KR mm 5 ~100 5 10
B | KA E LA AL JEHN | 0.2~0.4 | 0.25 | 0.25
IMP | NiE KR JeHE4 [0.01 ~0.20 | 0.05 | 0.05
C | WRIZH K T4 | 0.1~0.2 | 0.07 | 0.1
SM | H KB KERE mm 10 ~50 7 15
EX | H /KA MEIEE TEHN| 1.0~1.5 L1 | 1.1
KG | B HK A 7K FE 5 TEHN | 0.1~0.5 | 0.25 | 0.2
KI | B HKRMEE b e A T4 | 0.1~0.5 | 0.25 | 0.3
Sro | ETHTHS BT I AR T 0~1 0.8 | 0.8
so | FERE AL A K G mm 0 ~SM
uay | METATE FEEKER | mm 0 ~UM 2 2
lag | MGHEEFZEKAR | mm 0~LM 50 50
day | MHTHBIRZEE KSR | mm 0 ~DM 10 10

BRI AR IS R &5 R AN SR 4 g, R
WIS KN NSE 43315 0. 87 F10. 86, 7K f AR X5
#Z RE 750 5.711%5 8.61%, JERBR /5N
0. 88 F1 0. 86, F2 WKL 7F 4 i TG | K4
Pl B e — B R I R AT

F4 BEHBRREMERITN

Table 4  Evaluation of runoff simulation results at Kompong

Cham station

B B NSE RE/% R?
W 0. 87 5.71 0. 88
b i 0.86 8.61 0. 86
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Fig.7 Comparison between observed and simulated

runoff processes at Thnous Loung station
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Table 5 Evaluation of simulation accuracy during flood and dry seasons

PPAf B YR ZE/ % WE(E IR/ % U R[] 22/ d FAKIAK iR 2 % iKW NSE
. ) 2000 4EF{4 1 3.3 2.7 0 — —
ek
2000 4EF {4 2 2.0 3.4 1 — —
K 2005 A 7K — — — 8.83 0.78
FR 6 HFELMBTREMULREN
Table 6 Evaluation of runoff simulation results at Thnous Loung station
Bk NSE RE/ Y% R? MAEIRE /% | WEIRE/ % | WEIETR2/d kS
0 72y A/ 0 LR A=/ 70 . vy
= * - KR/ % NSE
IR SCAR R 0.87 8.37 0.85 4.91 5. 80 0 2.75 0.75
LN R VS $7R 0.76 8. 86 0.62 28.97 11. 64 8.22 0.55
I 5 ) W 0.32 15.25 0.73 5.56 5.85 27.35 0.41
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Fig. 8 Comparison between simulated and observed monthly

average water volumes at Thnous Loung station
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Fig. 10 Comparison between simulated and observed monthly

average water volumes at Kralanh station
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Table 7 Evaluation of runoff simulation results at Kralanh station

K )
BRRCS NSE RE/% 2 BEIRE/ % | EEIRE/% | WEILRE2/d
ik b R HHEIR2E/ % EHIRZE/ % A B i) 2 KR % NSE
IR SRR 55 0. 89 7.01 0. 88 11.58 7.04 1 13.19 0.74
Tk s B4 2 1 0.78 22.5 0.74 19.72 13.42 3 24.03 0.65
053 1) i 7 0. 64 19. 65 0.70 27.67 31.25 2 66. 37 0.34
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