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4. Assessing impacts of global climate change on water and food security in the
black soil region of Northeast China using an improved SWAT-CO2 model

SC#K R : Science of the Total Environment, 2023

YE# : Yingqi Zhang, Haipeng Liu, Junyu Qi, Puyu Feng, Xueliang Zhang, De Li Liu,

Gary W. Marek, Raghavan Srinivasan, Yong Chen



%% : Future climate change may have substantial impacts on both water resources and
food security in China's black soilregion. The Liao River Basin (LRB; 220,000 km?2) is
representative of the main black soil area, making it ideal for studyingclimate change
effects on black soil. In this study, the Soil andWater Assessment Tool (SWAT) model
was first initializedfor the LRB. Actual evapotranspiration (ETa) values calculated
using the Surface Energy Balance System(SEBS)model and city-level corn (Zea mays
L.) yields were then used to calibrate the SWAT model. Finally, the SWAT modelwas
modified to accept dynamic CO2 input and output crop transpiration, soil evaporation,
and canopy interceptionseparately to explore the impacts of future climate change on
ET related variables and crop water productivity(CWP) in the LRB. Simulation
scenario design included 22 General Circulation Models (GCMs) and 4 Shared
SocioeconomicPathways (SSPs) scenarios from the latest Coupled Model
Intercomparison Project 6 (CMIP6) for two 30-yearperiods of 2041-2070 and 2071
2100. The predicted results showed a significant (P < 0.05) increase in air
temperaturesand precipitation in the LRB. In contrast, solar radiation decreased
significantly and was most reduced for theSSP3-7.0 scenario. Reference
evapotranspiration (ETo), ETa, and soil evaporation significantly increased in future
scenarios,while canopy interception and crop transpiration showed significant
reductions, particularly under the 2071-2100 SSP5-8.5 scenario. Overall, corn yield
elevated considerably (P < 0.05) with the largest increase for the SSP5-8.5scenario
during 2071-2100. However, the SSP3-7.0 scenario indicated a significant decline in
yield. Future changes in CWP were similar to those for corn yield, with significant
increases in the SSP1-2.6, SSP2-4.5, and SSP5-8.5 scenarios.These findings suggested
future climate change may have a positive impact on corn production in the black soil

regionof the LRB.

5. Multi-label sub-pixel classification of red and black soil over sparse vegetative
areas using AVIRIS-NG airborne hyperspectral image

LAk % : Remote Sensing Applications: Society and Environment, 2023



YE% : Anand S. Sahadevan, Rosly Boy Lyngdoh, Touseef Ahmad

4% % : The limited spatial resolution of the hyperspectral (Hx) images corrupts the
spectral informationof pure materials and their distribution in an image. The accuracy
of characterising or classifyingthe soil using Hx or Mx images decreases when surfaces
are covered by vegetation. In thepresence of vegetation, a single pixel can be labelled
as either vegetation or a specific soil type.In this context, we have studied the usefulness
of the multi-label classification (MLC) approachto classify the soil colour in the
presence of vegetation cover. We have evaluated its performanceon airborne Hx
(Airborne Visible InfraRed Imaging Spectrometer - Next Generation, AVIRIS-
NG)images acquired over Berambadi catchment, Karnataka, India. The potential of
MLC to classifysoil types using simulated Sentinel-2 images (Sen-S) was also explored
in this study. The surfacesoil colour in the Berambadi catchment was classified into two
soil types (“black” and “red’’soils). The proposed MLC approach consists of (1)
simulating the mixed spectra of vegetation,red soil, black soil and non-photosynthesis-
vegetation (NPV) using linear-mixture-model (LMM)and bi-linear-mixture-model
(BLM) to generate a well-balanced calibration data set, and (2)labelling of each pixel
into multiple classes using MLC approaches. Performances of classical anddeep-
neural-network (DNN) based MLC models were compared to identify the best
performingmodel. Our results showed significant performance for the cost-sensitive-
multi-label-embedding(CLEMS) model when applied to both AVIRIS-NG (OA=97%)
and Sen-S (OA=93%) images. Theproposed method requires a limited number of

ground-truth samples, and it is operationallypractical for large Hx and Mx images.

[(&F]

1. —Fhé B EMESEENMER
+#]%: CN218353157U
W E s RS R AE T R B A S B R AL, AR R 3k,



WS PR 4 Sk [ R 2 AR S A A 0 075 PR JR A R ] 5 2 AR A 1Y
P, ELAKED AL ARSI P B IR A 2 S SR R 2 A IR A A e ) T
HARFP SR R AR A 2 SCOR N 107 5 BTl By [ 5 2 3 AE PR B FE 2R B A,
HIXzh e ALahihiie AR M T INRH; Prid ksl iiie 5 kst i
B ASEATH B B 2R AR B R R LN B (2t , R Ei i
THEE, E R, RIETER, BRI AR, G R A e A R
PR EAF R, SRR, eRE, SRR, AT R g o 1
A B IR R EATAS 2

bk iE:

https://pss-system.cponline.cnipa.gov.cn/download/literature/2023-

03-

05/%E4%B8%8B%E8%BD%BD_bdeflea533264031b24¢848659c1a

607.zip

2. —MATRLMMRERFERMABFEH

+#]%: CN115529971A

W& ARYIATE T —F0H T B R SR P B 47 454, BRI R
e AAE R IR, Frid BB AR TR A [ e AR, i ] 2 AR A T T
TR ML Bifrdlft, Bk B4 20405 B AR pnadk [ e i Tt , T
77 L1 Pk J8 S AAA 32 B b It 2%, 8 = AT 5040 = AT DL I JE 3 A
PRI BT IR BhRE /), s R [ i ] 5 A J8 S AC A A B R AR AT OR3P, A
EPCEMAE S AR, B ESR /KR 55 KK, BiEE—KEKSH
KR SR B VAT A ] 7 A e B0 ] A PR IO b, S Y A KR
5 KRS AN S = KR, GBS KA BB T KR AT S = KR AT AR R
RN, BERK SR 25, By A2 [ B EHERR

G

https://pss-system.cponline.cnipa.gov.cn/download/literature/2023-

02-



18/%E4%B8%8B%E8%BD%BD d3792¢6b6eSb4b9181182a365¢12¢

7e6.zip
AT FEYw: N KA PRI M%)
HLFHRFE: geockcest@igsnrr.ac.cn H1E: 64888145

BfEHEEE: 100088 bt 8068 (E4H, bR TP IX UKE HAH 2 5



