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Impacts of grassland reclamation on land surface radiation and water-heat fluxes

in the farming—pastoral ecotone of northern China
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Abstract; We compared land surface radiation and water-heat flux of two different land use types using eddy covariance flux
data of typical grassland and cropland ecosystems in a farming-pastoral ecotone of northern China. The comparisons revealed
that the biophysical mechanisms of grassland reclamation affected the surface radiation flux budget and the water-heat flux
balance. The results further showed that, during the growing season ( May-September) , grassland reclamation increased the
solar radiation by 10.74% , reduced the shortwave reflected radiation by 14.20% , and increased the net radiation by 35.
16%. As for the water-heat flux, grassland reclamation increased the latent heat flux 0.20 MJ/m’, whereas the sensible heat
flux was reduced by 0.09 MJ/m’. The surface albedo decreased during the growing season, which was illustrated by the
surface that absorbed more solar radiation and had a tendency to rise in the temperature. In contrast, the albedo increased
during non-growing season, which was illustrated by a decrease in the temperature; in addition, a negative exponential
relationship between surface albedo and soil moisture was observed. The Bowen ratio in the early and late vegetation growth
period increased and decreased dramatically during these growing stages. Finally, the grassland reclamation affected the

near-surface atmospheric conditions, which consequently changed the regional climate.
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Fig.1 The ecosystem type and flux station in the typical farming-pastoral ecotone of Inner Mongolia
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Table 1 Observation time in different growth stages of wheat
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Fig.2 The average day radiation flux of cropland during the growing season
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Fig.3 The average day water-heat flux of cropland during the growing season

MRh mH WILE ®mG

18
ab a

16
14
12
10

K A HFUAME

Water-heat flux of average day/(MJ-m™2.d™")

[N S e )

| - A -y BE 43 BE-HREH FilTRE- Y - WA
(SE) (ET) (TH) (HM) (MH)

B4 FAEMRBRKEKDEEESR
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Fig.5 The average day radiation flux of typical grassland during the growing season
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Fig.6 The average day water-heat flux of typical grassland during the growing season
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Table 2 The radiation flux of cropland and typical grassland in different growth stages of wheat
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Fig.8 The average surface albedo of cropland and typical grassland during the growing season
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Fig.9 The relationship between soil moisture and albedo of cropland and grassland during the growing season
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Table 3 Thewater-heat flux of cropland and typical grassland in different growth stages of wheat( MJ/m?)

AEH - H R 2 i T A T HAE e WL
Growth stage Land use type Net radiation Sensible heat flux  Latent heat flux Soil heat flux Bowen ratio
R SE A 1l 12.73 4.24 3.19 0.97 1.33
B 8.94 4.41 3.66 0.64 1.20
-4 BE ET il 14.07 3.46 5.12 0.71 0.68
Il 9.99 2.74 5.62 0.37 0.49
Sy BE-HIFERA TH R H 15.43 1.09 7.23 0.65 0.15
Bl 11.31 2.10 6.05 0.39 0.35
FRE- RS HM it 15.82 1.07 7.70 0.51 0.14
B 12.92 1.17 7.46 0.32 0.16
BA-CHIS MH 4 13.39 2.33 6.98 -0.08 0.33
b 10.32 1.37 7.47 -0.15 0.18

3 Fig5itie
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FEAEA A ZE PN % HE RS AR T S 5 K G e AR A S BRI R AIE | 88 S 5 /K G o e KA 34
BAEH A 12 B2 13 B2 6], B H AR S TR S S s T e 3 Wil s s TE 3, il
MR TG A RN B R S5 SR 5 H RS- 2400 43590 23.88MI/m* Fil 21.57M)/m” , ¥ 54 38 = ) H R
O3 SHE S ) 5 B SHE Y 60.89% il 49.88% , 1% 5 I P52 8 FE 2010 4F PN 52 iy 2 - 52 5 JE00 45 1) 4 S 2
SOULIN G AE — 2, W HRGE 1 H B 3AE 53 3 o5 R S B 42.37%F1 55.48% , b HAGl i ) H B4 -3
(B30 o5 v BB 15.68% F11 22.03% .,

Az 7R N AT AR RSy T RS T R T 5 K G i, HLAR R BLTE e S B A 1
T 35.16% , Horp K PHEEE 5T H BV X0 T 10.74% |, 6 3 52 548 5 B BV SEEE D T 14.20% , K
] T R ) E K RS AR 4B 4 B0 T 1.13%F01 3.39% , i ] DL ZE AR W A K 2 22 1) b Kl
A2 8 B AR AR B R R W AGE B H AU RN T 3.32% , TR E i $GE > T 3.96% 5 +
i W AR S BUR ST TR 0 R Bl S 1) AR G AR 3 3 S IR RN | R AE 1 e W SCK BH A B 3 L A T
SR RE ST R B A I SO H RN AR AR TS R A AR R A I K e AR RE N FE A KR
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Tl AR AR K FE B A Bk | Ok SE e 7 A M AR S S K R L, BT DA 5k MODIS Hb 36 2 i %
FNZEHLSZ 77 543 BB T WA 3t 2 S SR P A e, DA IR B AT N AR fb B 34 (181 10) , M SERF5E 36
B, 55T MODIS B}z e 1) b 2 S HECR [R)HF A0 LN (8 EL AT =) B B A C G R, LR e A K 2 B T
B A O 2 R EGE 0.78 3551 99.9% 1 B AR KT 3 S IR SRAE AR W RIAE K 32 31 55 35 %20, Ak
AR R A IR K, T8 1 IH 5 M, ORI AR R A ek (BT Rl AAR G i A A e ka3 . 76 3 A
2 5 7, A FRN ST R 5 b 3R i IR BEAS AR ZEAB AR R ZR N (5—9 1), BT Ji by 38 J2 R R A
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Fig.10 The annual variation of albedo and latent heat flux of cropland and typical grassland
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