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Fig. 2 Land use and Land cover classification of Ningxia Plain in 1999 and 2016
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Fig. 3 Spatial distribution of surface thermal grade in Ningxia Plain in four period before wetland restoration (left) and after wetland restoration (right)
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Fig. 4 Thermal grade area of Ningxia Plain in four period
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Fig. 6 Spatial distribution of sensible heat flux(H) in Ningxia Plain before wetland restoration (left) and after wetland restoration (right)
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Influence of Dynamic Evolution of Wetland Area on Local Climate Effect
in Ningxia Plain

WANG Yu"*? ZHAO Xiaoyanl’ 3, LI Yanchun’, WANG Yongweiz, ZHU Tingting3

1. School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China;
2. Yale-NUIST Center on Atmospheric Environment, Nanjing 210044, China; 3. Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing 210044, China;
4. Ningxia Key Laboratory for Meteorological Disaster Prevention and Reduction, Yinchuan 750002, China

Abstract: The objective of this study is to investigate the local climate effect caused by dynamic evolution of wetlands in the Ningxia
Plain. Since 2003, wetland restoration has been used to alleviate the problem of climate deterioration in this semi-arid region. We used
seven Landsat remote sensing images to monitor dynamic changes of the wetlands from 1999 to 2016 in the Ningxia Plain, and the
SEBAL model was applied to compute the surface heat fluxes and analyze the local climatic effect of the wetlands. In the past 17
years, the river wetland area in the study region decreased by 20.48 km?, the non-river wetland area increased by 73.88 km’, and the
total wetland area increased by 1.86%. Comparison of the fluxes before and after the restoration of wetlands showed that the cooling
effect of the wetland after remediation was significantly higher. The paper took the Shahu Wetland as an example. In the warm season,
the Shahu Wetland had a significant cooling effect within 1 500 m of the wetland and after restoration the maximum cooling rate
increased by 0.7 °C. In the cold season, the Shahu Wetland had a significant temperature-reducing effect within 600 m of the distance,
and after restoration the maximum cooling rate increased by 0.1 ‘C. After the wetlands restoration, the sensible heat flux (H) in the
study region as a whole showed a downward trend, and the latent heat flux (LE) as a whole showed an upward trend. The increase of
the total wetland area reduced the overall sensible heat flux in the study region by 25~62 W-m™, and increased the overall latent
heating flux by 47~114 W-m™ in the warm season. In the cold season the total sensible heat flux was reduced by 6~43 W-m?, and the
latent heat flux was increased by 21~68 W-m™. The inverse bowen ratio of the wetlands was lower in the warm season than that in the
cold season.Sum up, the improvement on urban thermal environment of wetlands is greater than that of land types.

Key word: wetland; dynamic monitor; SEBAL model; local climate effect



	1  材料与方法
	1.1  研究区概况
	1.2  数据来源与预处理
	1.3  研究方法
	1.3.1  湿地提取
	1.3.2  地表温度反演
	1.3.3  SEBAL模型估算热通量

	2  结果与分析
	2.1  湿地面积变化与分析
	ts/H/LE为像元地表温度/热通量值；(为研究区地表温度平均值；std为标准差

	2.2  湿地修复前后的局地气候环境演变分析
	2.2.1  地表热环境的时空变化特征
	2.2.2   沙湖湿地降温范围变化
	2.2.3  感热通量的时空变化特征
	2.2.4  潜热通量的时空变化特征


	3  讨论
	3.1  湿地修复前后的面积变化
	3.2  湿地面积变化对局地气候的影响

	4  结论
	参考文献：
	AMBAST S K, KESHARI A, GOSAIN A K. 2002. An operational model for estimating Regional Evapotranspiration through Surface Energy Partitioning (RESEP) [J]. International Journal of Remote Sensing, 23(22): 4917-4930.
	BONAN G B. 1997. Effects of Land Use on the Climate of the United States [J]. Climatic Change, 37(3): 449-486.
	COWARDIN L M, CARTER V, GOLET F C, et al. 2005. Classification of Wetlands and Deepwater Habitats of the United States[M]//Water Encyclopedia.Washington: John Wiley & Sons, Inc..
	DUARTE C M, LOSADA I J, HENDRIKS I E, et al. 2013. The role of coastal plant communities for climate change mitigation and adaptation [J]. Nature Climate Change, 3(11): 961-968.
	GARDNER R C, DAVIDSON N C. 2011. The Ramsar Convention [M]. Berlin: Springer Netherlands.
	HOU P, CHEN Y, QIAO W, et al. 2013. Near-surface air temperature retrieval from satellite images and influence by wetlands in urban region [J]. Theoretical & Applied Climatology, 111(1-2): 109-118.
	JIANG W G, LI J, LI J H, et al. 2005. Assessment of wetland ecosystem health in the Liaohe River Delta [J]. Acta Ecologica Sinica, 25(3): 408-414.
	KARNIELI A, PANOV N, GOLDBERG A, et al. 2010. Use of NDVI and land surface temperature for drought assessment: merits and limitations [J]. Journal of Climate, 23(3): 618-633.
	KEDDY P A. 2000. Wetland ecology: principles and conservation [M]. Cambridge: Cambridge University Press.
	MITSCH W J, GOSSELINK J G. 2011. Wetlands, 4th Edition[M]. New York: John Wiley & Sons, Inc.
	PICEK T, CIZKOVA H, DUSEK J. 2007. Greenhouse gas emissions from a constructed wetland~Plants as important sources of carbon [J]. Ecological Engineering, 31(2): 98-106.
	ROZENSTEIN O, QIN Z, DERINIAN Y, et al. 2014. Derivation of Land Surface Temperature for Landsat~8 TIRS Using a Split Window Algorithm [J]. Sensors, 14(4): 5768-5780.
	TURNER R K, JEROEN C J M, et al. 2000. Ecological-economic analysis of wetlands: scientific integration for management and policy [J]. Ecological Economics, 35(1): 7-23.
	WANG Z H, SMITH J A. 2011. A spatially-analytical scheme for surface temperatures and conductive heat fluxes in Urban Canopy Models [J]. Boundary-Layer Meteorology: 138(2): 171-193.
	WEBB E L, FRIESS D A, KRAUSS K W, et al. 2013. A global standard for monitoring coastal wetland vulnerability to accelerated sea~level rise [J]. Nature Climate Change, 3(5):458-465.
	白林波, 石云. 2011. 基于3S的湿地景观格局动态变化研究——以银川平原为例[J]. 测绘与空间地理信息, 34(6): 29-32.
	卜晓燕, 米文宝, 许浩, 等. 2016. 基于多源数据融合的宁夏平原不同湿地类型生态服务功能价值评估[J]. 浙江大学学报(农业与生命科学版), 42(2): 228-244.
	陈松林, 王天星. 2009. 等间距法和均值标准差法界定城市热岛的对比研究[J]. 地球信息科学学报, 11(2): 145-150.
	崔丽娟, 康晓明, 赵欣胜,等. 2015. 北京典型城市湿地小气候效应时空变化特征[J]. 生态学杂志, 34(1) :212-218.
	耿国彪. 2014. 我国湿地保护形势不容乐观——第二次全国湿地资源调查结果公布[J]. 绿色中国, (3): 8-11.
	侯瑞萍. 2015. 近20年来宁夏盐池县湿地动态与植被特征研究[D]. 北京: 北京林业大学.
	贾萍, 宫辉力, 赵文吉, 等. 2003. 我国湿地研究的现状与发展趋势[J].
	首都师范大学学报(自然科学版), 24(3): 84-88.
	孔东升, 张灏. 2015. 张掖黑河湿地自然保护区生态服务功能价值评估[J]. 生态学报, 35(4): 972-983.
	刘晓辉, 吕宪国. 2009. 湿地生态系统服务功能变化的驱动力分析[J].
	干旱区资源与环境, 23(1): 26-30.
	李媛, 谢应忠, 王亚娟. 2016. 宁夏中部干旱带潜在蒸散量变化及影响因素[J]. 生态学报, 36(15): 4680-4688.
	李根. 2014. 基于SEBAL和SEBS模型的鹰潭小流域蒸散发估算研究[D]. 南京: 南京信息工程大学.
	马建林, 何彤慧. 2002. 银川平原湿地的初步研究[J]. 宁夏大学学报(自然版), 23(4): 377-380.
	孟伟庆, 吴绽蕾, 王中良. 2011. 湿地生态系统碳汇与碳源过程的控制因子和临界条件[J]. 生态环境学报, 20(z2): 1359-1366.
	沙占江, 马海州, 李玲琴, 等. 2005. 利用TM数据提取干旱区土地覆被信息的方法比较[J]. 干旱区地理(汉文版), 28(1): 59-64.
	覃志豪, LI W J, ZHANG M H,等. 2003. 单窗算法的大气参数估计方法[J]. 国土资源遥感, 15(2): 37-43.
	王瑞平. 2006. 宁夏回族自治区地图[M]. 北京: 中国地图出版社.
	王煜东, 赵小艳, 徐向华, 等. 2016.南京地区地表热通量的遥感反演分析[J]. 生态环境学报, 25(4): 636-646.
	王宗明, 宋开山, 刘殿伟,等. 2009. 1954—2005年三江平原沼泽湿地农田化过程研究[J]. 湿地科学, 7(3): 208-217.
	伍雄昌. 2013. 基于遥感的福州市人工热排放研究[D]. 福州: 福建师范大学.
	徐涵秋. 2005. 利用改进的归一化差异水体指数 (MNDWI) 提取水体信息的研究[J]. 遥感学报, 9(5): 589-595.
	杨丽萍, 巴建文. 2010. 张掖城市湿地的形成及其生态系统演化[J]. 地下水, 32(4): 20-22.
	杨槐. 2014. 从Landsat 8影像反演地表温度的劈窗算法研究[J]. 测绘地理信息, 39(4): 73-77.
	杨玉盛. 2017. 全球环境变化对典型生态系统的影响研究: 现状、挑战与发展趋势[J]. 生态学报, 37(1): 1-11.
	雍国正. 2015. 近42年来银川平原绿洲时空变化特征[D]. 兰州: 西北师范大学.
	张荣群, 乔月霞, 刘欢. 2015. 湿地景观演变与土地利用强度变化的响应关系——以银川平原为例[J]. 测绘科学, 40(10): 54-59.
	张广宇. 2015. 基于TM数据的吉林西部轻度盐碱地带地表温度、湿度及地气间热交换研究[D]. 北京: 中国地质大学(北京).
	周立彪, 闫兴富. 2009. 宁夏银川国家湿地公园的生态旅游系统及其可持续发展[J]. 农业现代化研究, 30(4):449-452.
	Key word: wetland; dynamic monitor; SEBAL model; local climate effect

