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Fig.1 Location of the Nujiang River Basin and meteorological stations
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Tab.1 Meteorological stations in the Nujiang River Basin
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Fig. 2 Background field of summer water vapor transfer of Nujiang River Basin from 1979 to 2017 and the topography
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FBAE R EHARIR IS (1~69), 2 207K b 23 K PR 6 38 i Fl s AR AR R R (&
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WA 255 A0 35.3 kg/(m-s), JERISKIE A S/ NOHLIX o FI KIS A& il —& T
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Fig. 3 Variations of water vapor input and elevation along the western boundary of the Nujiang River Basin
in summer and their correlation analysis
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Fig. 4 The interannual variation and trend of water vapor transport of the Nujiang River Basin in summer during 1979-2017
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Tab.3 Evaluation of TRMM data in the Nujiang River Basin

_— H HE S A CES

r K r K r K r K
e 0.98 1.06 0.74 1.07 bl 3 0.82 1.52 0.47 1.53
Fil 0.94 1.1 0.87 1.25 T 0.96 1.04 0.89 1.05
Tt 0.76 0.87 0.48 1.2 tean 0.93 1.27 0.85 1.3
oy 0.83 1.35 0.76 1.34 RKE 0.92 1.14 0.62 1.17
N 0.83 1.73 0.60 1.84 B 0.91 1.16 0.84 121
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Fig. 8 Multi-year average TRMM precipitation data of the Nujiang River Basin from 1998 to 2015
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Fig. 9 Correlation analysis of multi-year average summer TRMM precipitation and water vapor flux,
water vapor flux divergence of the Nujiang River Basin from 1998 to 2015

AT 1979—2017 4E 5 23 FE%R (0.25°) ERA-Interim 730 HT%¢ K . TRMM 3B43
Version7 [ /K B LA K il o5 S0 5508 55 Z2 DR A8 20 M T B 2 SV LI K P 26 R i e B
XHREIKFE, EEESIT .

(1) BZRITREOKRFE A MRS, fE5KIE KR B S5 HLEE
T, e 4 XS PR RS BB X (2 SZ4RAE) , IR 25 0 25 I K P 1% A st 23 A
Jo 4 SKE L A TR A ST I s F (23.700°N, 98.170°E) Ak (26.374°N .,
98.730°E) . fA4FHIIBALEE (30.016°N. 96.261°E) DL K& il ik (31.278°N.
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92.973°E), Z 444 i ik i 435 O 102.6 kg/(m-s), 66.3 kg/(m-s). 39.7 kg/(m-s),
41.3 kg/(m-s).

(2) EHBRITHIEZ SOK RS2 FEK 28 (B 4y SR 535, T T Bk 22 X s
fE. ZAREEPIRBUT, Filas v Bk S Fok o B HA W IR DGR, Rk &
B HA BE AR, 22 KRR, 5790 FE 2 A XSk 2
e, FLBE K VRIS AERE K ) DU J&] ) A RN/ s 22 SOK VR B i Wb U 2R K AT AR
feifsgm, Mo S, RN, fE LU R R X A s, LA
AR — L an— T —ay B2 ik i 2

ARSCHE R A (ZrKIE) JK RS AL AR O I, EHIE A e R
ANFR i A B E M 5 a2 A5 B A K IE L as ok &, vl
Sy HTIR ISR R R AR SR O S . A SRR B R LRI 230K, BB
AR 22 DX SURRAE R Ak 7 9 e DA 2 XU DX P g A VT L TRV VLA SR 5 A
%, ATEE—L5,
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Multiple branches of water vapor transport over the Nujiang River
Basin in summer and its impact on precipitation

PAN Feng', HE Daming’, CAO Jie’, LU Ying’
(1. College of Electrical Engineering, Kunming University of Science and Technology, Kunming 650500,
China; 2. Institute of International Rivers and Eco-security, Yunnan University, Kunming 650500, China;
3. School of Earth Sciences, Yunnan University, Kunming 650500, China)

Abstract: Water vapor transport is a key factor in the transformation of atmospheric water
resources to terrestrial water resources. In order to reveal the characteristics of water vapor
transport and its influence on precipitation over the Nujiang River basin, high spatial resolution
(0.25°) ERA- Interim reanalysis data, TRMM 3B43 Version7 data, meteorological station
measured data and SRTM Version4.1 DEM data were used, and a new method to generalize
and extract water vapor transport data along the watershed boundary was adopted. Through
analysis and research, the multiple branches water vapor transports over the Nujiang River
Basin in summer were detected, and their effects on the spatiotemporal distribution of
precipitation were analyzed. The research shows that there are four regional high-value areas of
water vapor transport on the western boundary of the watershed, which are located in the
southern and northern parts of Gaoligong Mountain, the northern part of Boshula Mountain,
and the middle of Nyenchen Tanglha Mountains, with the annual average water vapor flux
being 102.6 kg/(m~-s), 66.3 kg/(m-s), 39.7 kg/(m-s), and 41.3 kg/(m - s), respectively. Multiple
branches water vapor transport affects not only the water vapor transport in different areas of
the basin, but also the spatiotemporal characteristics of precipitation. In terms of interannual
variation, the influence of water vapor transport on precipitation is weaker in the middle and
downstream area (Hengduan Mountains), while it is greater in the upstream area (Qinghai-
Tibet Plateau), especially in the Nagqu- Biru- Suoxian area. In terms of spatial distribution,
annual precipitation in the basin is significantly positively correlated with water vapor flux and
negatively correlated with water vapor flux divergence. Because of multiple branches of water
vapor transport, four regional rainy areas are formed by the west side of the basin.

Keywords: Nujiang River Basin; water vapor transport; precipitation; ERA-Interim reanalysis
data; Qinghai-Tibet Plateau



