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Abstract

Hydraulic engineering has a wide-ranging impact on the hydrological situation in the middle and
lower reaches of the Han River. After the implementation of the South-to-North Water Diversion Pro-
ject, the aquatic ecological environment in the middle and lower reaches of the Han River faces great
challenges. Under the dual influences of unique geographical background and complex hydrological
situation, the flow, water level, flow velocity, water quality, fish resources, spawning grounds, and wa-
ter bloom characteristics in the middle and lower reaches of the Han River will undergo varying de-
grees of change in space and time. The investigation of the current situation and trend analysis are of
great significance for studying the impact of ecological changes in the middle and lower reaches of the
Han River. After the impounding of the Danjiangkou Reservoir, the flow and water level in the middle
and lower reaches of the Han River have experienced varying degrees of decline. However, due to the
self-purification capacity of the water body, the good quality of water from the Han River, and the vig-
orous measures taken by surrounding cities to intercept and control pollution, the water quality in
the middle and lower reaches of the Han River has remained basically stable. Due to the multiple im-
pacts of numerous water conservancy regulation projects, overfishing, and decreased flow velocity in
the middle and lower reaches of the Han River, the fish population and spawning volume in the sepa-
rated river sections have been declining year by year. Due to the increasing number of cascade dams
in the middle and lower reaches of the Han River, the downstream flow and velocity have been greatly
affected, and the frequency of water bloom outbreaks has also increased year by year. The outbreak
period of water blooms is mainly concentrated in the dry season of spring (January to March). The
water blooms in the Han River affect all downstream river sections about 400 kilometers below
Zhongxiang, with a trend of spreading from the main stream to tributaries. The planktonic algae in
the Han River throughout the year are mainly composed of diatoms, green algae, cyanobacteria, and
cryptophytes, with diatoms being the absolute dominant species throughout the year. From the per-
spective of temporal characteristics, most of the years with water bloom outbreaks are dry years in
the Han River, and hydrological characteristics become the main controlling factor for the differences
in water bloom years.
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Figure 1. Geographic location map of Hanjiang River
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Figure 2. Time variation law of water quality indicators of main sections in the middle and lower reaches of the Hanjiang

River in the current level year
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Table 1. Table of water quality standards of main stream of Hanjiang River from 2005 to 2017
= 1.2005~2017 F G FRK BRETEAFRIE R TR

L 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

FoooWnmo W o ® F &® &F & & & (R &S & & s £ &
5 OpEH M 2K KB KB KB KB KB KB KB KB KB KB KB KR KR
LTI <3| =3 | =3 1 | R <3| I =3 [ | I <3| 3 | =3 | =] I =3 71| B 3/
1 EE ERE I II III I I I I II I 11 Il Il Il 111
2 SRE BRZFESE 1m0 10 111 111 i i II I I II II Il II I
3 FHIOW A I Il I I II I II Il II II Il Il Il II
4 WE o I I Il Il II I Il Il Il Il Il Il 11
EAGISh) .
A T 1 Il Il Il II I Il Il 11 Il Il Il II
6 SESZEN IS Il Il Il II I Il Il 11 Il Il Il 11
EH
7 KW I 1 v v 11 111 11 11 Il Il I Il Il Il
8 HIW & 1 I v I II II I Il II 111 Il Il 111 11
9 L ESE o m I I v 11 Il 111 Il Il 111 111 Il Il 111
BhFETT
10 HE 1 I I 11 Il Il I Il Il Il Il 11 1l 111
11 AW 2w 10 I Y v I 11 111 I Il Il il 11 I II
2 A 10 - - - - - - il Il Il il Il Il 11
WL
13 RO I I Il Il II il Il Il II Il Il II Il
14 R &0 O I 11 Il 11 I Il Il Il I Il Il I Il
15 ki Mk 000 I 111 111 111 II 111 Il Il Il I 1 11 111
6 H¥ I I v v 111 11 11 11 Il II I 11 Il 11
PN i
17 NEOTL IV v 11 11 111 I Il 11 11 I I Il 111
18 A W I 11 v 11 11 111 11 11 v 11 11 11 111
19 HX  FX m 1 11 11 11 Il 111 11 11 11 111 I 11 11
20 BEFEHE M I I 11 11 Il 111 I 11 v 111 I 11 111
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Figure 3. Fish population composition in the main stream of the middle and lower reaches of the Han River
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Figure 4. Changes in spawning grounds of four big family fishes in the middle reaches of Hanjiang River
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Figure 5. Changes in the total number of drifting eggs produced in the middle and lower reaches
of the Han River from 1976 to 2014
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Figure 6. The change of spawning amount of four big fish in the middle and lower reaches of
Hanjiang River from 1976 to 2014
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Figure 7. Changes of spawning amount of other economic fishes in the middle and lower reaches of
Hanjiang River from 1976 to 2014
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